EIGRP COMMANDS

AIM

The aim of the experiment is to implement the Enhanced Interior Gateway Routing Protocol

(EIGRP) commands.

APPARATUS REQUIRED

Cisco Packet Tracer

THEORY

Enhanced Interior Gateway Routing Protocol (EIGRP) is an advanced distance-vector routing
protocol that is used on a computer network for automating routing decisions and
configuration. The protocol was designed by Cisco Systems as a proprietary protocol, available
only on Cisco routers. Partial functionality of EIGRP was converted to an open standard in
2013 and was published with informational status as RFC 7868 in 2016. EIGRP is used on a
router to share routes with other routers within the same autonomous system. Unlike other well-
known routing protocols, such as RIP, EIGRP only sends incremental updates, reducing the
workload on the router and the amount of data that needs to be transmitted. EIGRP replaced
the Interior Gateway Routing Protocol (IGRP) in 1993. One of the major reasons for this was
the change to classless IPv4 addresses in the Internet Protocol, which IGRP could not support.
Almost all routers contain a routing table that contains rules by which traffic is forwarded in a
network. If the router does not contain a valid path to the destination, the traffic is discarded.
EIGRP is a dynamic routing protocol by which routers automatically share route information.
This eases the workload on a network administrator who does not have to configure changes

to the routing table manually.



PROCEDURE

1.

Press Ctrl+Alt+R to display the Routers panel and place the two 2811 routers: Routerl
and Router2 as shown by dragging them from the panel and dropping them onto the

window.
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Click on the Routerl. Under the Physical tab, scroll to the Physical Device View and

switch off the Router by pressing once on the Rocker Switch shown.

3.

Under the Modules, click on the Wide Area Network (WAN) Interface Card (WIC-1T)
from the list and drag and drop it onto the Router slot as shown in the figure below and
then switch the Router back on by pressing the Rocker Switch once. The WIC-1T
provides a single port serial connection to remote sites or legacy serial network devices
such as Synchronous Data Link Control (SDLC) concentrators, alarm systems, and

(POS) packet over SONET (Synchronous Optical Networking) devices.
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The WIC-1T provides a single port serial connection to remote sites or legacy serial
network devices such as Synchronous Data Link Control (SDLC) concentrators, alarm
systems, and packet over SOMET (POS) devices.
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4. Repeat the procedure in steps 2 and 3 for Router2 and add the WIC-1T module to its

slot.

Press Ctrl+Alt+0 to display the connections panel. Select the Serial DCE (Data Circuit-

terminating Equipment) cable. Click on the Routerl and select the Serial0/0/0 port and

then click on the Router2 and also select the Serial0/0/0 port to set the connection.
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6. Click on the Routerl and select the CLI (Command Line Interface) tab and enter the
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following commands. Type “no” or “n” when asked if you would like to enter the initial
configuration dialog and press Enter twice.

——— Sysatem Configuration Dialog -——

Would you like to enter the initial configuration dialog? [yes/
nol - no

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname Routerl

Routerl(config)#interface Serial0/0/0

Routerl(config-if)#ip address 192.168.20.1 255.255.255.0
Routerl(config-if)#clock rate 128000

Router1(config-if)#no shutdown

%LINK-5-CHANGED: Interface Serial0/0/0, changed state to down
Routerl(config-if)#exit
Routerl(config)#exit

Routerl#



%SYS-5-CONFIG_I: Configured from console by console

Routerl#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...
[OK]
¥ Router — O X
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Eouterr»enable ™
Bouterfconfigure terminal
Enter configuration commands, one per line. End with CHTIL/SZ.

REouter (config) #hostname Routerl

Routerl (config) #interface Serial0 070

Bouterl (config-if) #ip address 132 . 168.20.1 255_Z55_255.0
Routerl (config-if) #clock rate 128000

BEouterl (config-if) #no shutdown

SLINE-5-CHRNEED: Interface Seriald /0/0, changed state to down
Bouterl (config-if) #exit

BEouterl (config) exit

BEouterlg

$5¥5-5-CONFIG_I: Configured from consocle by console

BEouterlfcopy running-config startup-config
Destination filenams [startup—config]?
Building configuration. ..

[CE]

7. Click on the Routerl and select the “Config” tab. Under the Serial 0/0/0 Interface tab,

verify the configuration settings.

Seriald,0,0
Port Status On
Duplex Full Duplex
Clock Rate 123000 7
IF Configuration
IP Address 192,1658.20.1
Subnet Mask 255.255.255.0

Tx Ring Limit 10




8. Click on the Router2 and select the CLI (Command Line Interface) tab and enter the
commands as in the Router1.
Router>enable
Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname Router2
Router2(config)#interface Serial0/0/0
Router2(config-if)#ip address 192.168.20.2 255.255.255.0

Router2(config-if)#no shutdown

Router2(config-if)#

%LINK-5-CHANGED: Interface Serial0/0/0, changed state to up

Router2(config-if)#exit
Router2(config)#

%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0/0, changed state to

up

Router2(config)#exit

%SYS-5-CONFIG_I: Configured from console by console

Router2#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]
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REouterrenable A
Bouterfconfigure terminal

Enter configuration commands, one per line. End with CHNIL/Z.

Bouter (config) #hostnamse HRouterZ

BouterZ (config) finterface Serizal0/ 070

Bouterl (config-if) #ip address 132 .168_.20.2 Z55_Z55.255.0

BEouterZ (config-if) fno shutdown

BouterZ (config-if)§
%LINE-5-CHLNGED: Interface S5erialld/0/0, changed state to up

BouterZ (config-if) fexit

BouterZ (config) §

SLINEPROTO-5-UEPDOWN: Line protococl on Interface Seris=ld/ 070,
changed state to up

BouterZ (config) fexit
Routerig
£5Y¥Y5-5-CONFIG I: Configured from conscle by conscle

BouterZicopy running-config startup-config

Destination filename [startup-config]?

Building configuration...

[OE]
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9. Click on the Router2 and select the “Config” tab to verify the Router’s Serial Interface

Settings as in step 7 for the Routerl.

Seriald,0,0
Port Status on
Duplex Full Duplex
Clack Rate 1200 b
IP Configuration
IF Address 192,168.20,2
Subnet Mask 255,255, 255.0
Tx Ring Limit 10
IP;' Zay, @ se0jofo r _?:Df?fﬂ [
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10. Configure the Enhanced Interior Gateway Routing Protocol for both Routers using the
following CLI commands.
Routerl
Router>enable
Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#router eigrp 10
Router(config-router)#network 192.168.20.0 255.255.255.0
Router(config-router)#no auto-summary
Router(config-router)#exit
Router(config)#exit
Router#

%SYS-5-CONFIG_I: Configured from console by console

Router#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...
[OK]
¥ Routerl — O *
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REouterrenzble A
BEoutergconfigure terminal

Enter configuration commands, one per line. End with CHTIL/Z.

Bouter (config) frouter eigrp 10

Bouter (config-router) network 1592.168.20.0 2Z55.255_.255.0

Bouter (config-router) #no auto—summary

Bouter (config-router) fexit

Bouter (config) fexit

Bouterg

&5¥S5-5-CONFIG_I: Configured from conscle by conscle

RBouterfcopy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[CE]




Router2

Router>enable

Router#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#router eigrp 10

Router(config-router)#network 192.168.20.0 255.255.255.0

Router(config-router)#

%DUAL-5-NBRCHANGE: IP-EIGRP 10: Neighbor 192.168.20.1 (Serial0/0/0) is up:

new adjacency

Router(config-router)#no auto-summary
Router(config-router)#
%DUAL-5-NBRCHANGE: IP-EIGRP 10: Neighbor 192.168.20.1 (Serial0/0/0)

resync: summary configured

Router(config-router)#exit
Router(config)#exit
Router#

%SYS-5-CONFIG_I: Configured from console by console

Router#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]



11.
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REouterrenable A
Boutergconfigure terminal

Enter configuration commands, one per line. End with CHTL/Z.

Bouter (config) #router eigrp 10

Bouter (config-router) #network 192 _.168_.20.0 Z55_Z55.255.0

Router (config-router)

%DUAL-5-NBRCHANEE: IP-EIGEF 10: Neighbor 1382 .1&88.2Z0.1

(S5eri=el0/0,/0) is up: new adjacency

Router (config-router) #no auto-summary

Bouter (config-router)

%DUAL-5-NBRCHANEE: IP-EIGRPF 10: Neighbor 132.1&8_.20.1
{Seri=el0/0,/0) resync: summary configured

Bouter (config-router) exit

Bouter (config) #exit

Routerg

%5¥5-5-CONFIG I: Configured from conscle by conscle

Boutergcopy running-config startup-config
Destination filename [startup-configl?
Building configuration. ..

[OE]

Routerl
%DUAL-5-NBRCHANGE: IP-EIGRP 10: Neighbor 192.168.20.2 (Serial0/0/0) is up:

new adjacency

%DUAL-5-NBRCHANGE: IP-EIGRP 10: Neighbor 192.168.20.2 (Serial0/0/0) is

resync: graceful restart

5DUAL-S5-NERCHAWMEE: IP-EIGRPE 10: Heighbor 132_.168.20.
(S5eri=el0/0,/0) is up: new adjacency

ka3

$DUAL-5-NERCHAMEE: IP-EIGRE 10: MNeighbor 15Z_.1&8.20.
{5erial0y/0,/0) is resync: graceful restart

R

Test the connection by the ping command. Select the Routerl and ping it with the IP
address of the Router2 (192.168.20.2).
Router1>enable

Routerl#ping 192.168.20.2
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Routerlrenable A
Routerléping 132.1e8.20.2

IType escape sSeguence to sbort.

Sending 5, 100-byte ICHMP Echos to 152.168.20.2, timeout is 2
seconds:

Success rate is 100 percent (5/5), round-trip minfavg/max = 1/3/8
ms

12. Select the Router2 and ping it with the IP address of the Routerl (192.168.20.1).
Router2>enable
Router2#ping 192.168.20.1

¥ Router? - O x
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Fouterirenable A
BouterZéping 152.1eB8.20.1

Type escape sSeguence to aborc.

Sending 5, 100-byte ICMP Echos to 132.1€8.20.1, timecut is 2
seconds:

Success rate is 100 percent (5/5), round-trip minfawvg/max = 3/4/7
ms

13. Check the Router’s Configuration via the Command Line Interface.
Router2>enable
Router2#show running-config

Building configuration...

Current configuration : 672 bytes

version 12.4
no service timestamps log datetime msec
no service timestamps debug datetime msec

no service password-encryption



hostname Router2

no ip cef
no ipv6 cef
|
|
--More--
? Router2
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RouterZ>enzble
RouterZ#show running-config
Building configuration...

Current configuration : €72 bytes

!

version 12.4

no service timestamps log datetime msec
no service timestamps debug datetime msec
no service password-encryption

1

hostname Router?

no ip cef
no ipve cetf
1

1

——More——




14. Send a Protocol Data Unit(PDU) from the Routerl to the Router2 and from the Router2
to the Router1 to test the connection by clicking on “Add Simple PDU” or pressing “P”’
then clicking on the first Router followed by clicking on the next Router. Press

Ctrl+Shift+0O to toggle the PDU list window and view the Fire Status.

o
2811 2811
Routerl Routerd
PDU List Window [ x|
Fire Last Status Source Destination Type Calor Time(sec) Periodic Mum Edit Delete
[+3 Successful Router1 Router2 ICMP . 0.000 M 0 (edit) (delete)
o Successful Router2 Router1 ICMP 0.000 M 1 (edit) (delete)
< >

15. Verify the EIGRP topology of the network and note the EIGRP composite and vector
metrics with the command executed on either of the Routers.
Routerl>enable
Routerl#show ip eigrp topology 192.168.20.0 255.255.255.0
IP-EIGRP (AS 10): Topology entry for 192.168.20.0/24

State is Passive, Query origin flag is 1, 1 Successor(s), FD is 20512000
Routing Descriptor Blocks:
0.0.0.0 (Serial0/0/0), from Connected, Send flag is 0x0
Composite metric is (20512000/0), Route is Internal
Vector metric:
Minimum bandwidth is 128 Kbit
Total delay is 20000 microseconds
Reliability is 255/255
Load is 1/255

Minimum MTU is 1500



Hop count is 0
¥ Routerl - O X
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Routerl>enable A
IP-EIGRP (AS 10): Topolegy entry for 192.168.20.0/24
State is Passive, Query origin flag is 1, 1 Successcor(s), FD is
20512000
Routing Descriptor Blocks:
0.0.0.0 (Serial0/0/0), from Connected, Send flag is 0x0
Composite metric is (20512000/0), Route is Internal
Vector metric:
Minimum bandwidth is 128 Kbit
Total delay is 20000 microseconds
Reliability is 255/255
Load is 1/255
Minimum MIU is 1500
Hep count is 0

16. Press Ctrl+Shift+D to Delete the Scenario and all PDUs. Press Shift+S to enter into the
Simulation Mode. Press “P” to Add a Simple PDU. Click on the Router1 then click on
the Router2. Press Alt+C or on the Simulation Panel under the Play Controls click on
the Capture/Forward button multiple times until you observe successful

implementation of the EIGRP under the Event List on the Type Column.
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Simulation Panel g X

Event List
Vis, Time(sec) LastDevice AtDevice Type Info
0,000 - Routert  IcvP [}
0.001 Routerl Router? ICMP .
0.002 Router2 Routerl ICMP .
1,598 - Router?  EIGRP
L__isa0 Router2  Routeri EIGRP |
3.916 — Routerl  EIGRP
[= 3917 Router 1 Router?  EIGRP |

17. Observe the PDU Information at the Device by clicking on the EIGRP event in the
Event List. Under the OSI Model Tab view the “In Layers” model. Click on the Next
Layer Button to observe the processes taking place at each layer of an event. Under the
Inbound PDU Details tab you may observe the PDU Formats i.e. (High-Level Data

Link Control) HDLC, IP, EIGRP, EIGRP Parameters, EIGRP Software Version.

At Device: Router2
Source: Routerl
Destination: 224.0.0.10

In Layers Out Layers

Layer 3: IP Header Src. IP:
192.168.20.1, Dest. IP: 224.0.0.10
EIGRP Version: 2

Layer 2: HDLC Frame HDLC
Layer 1: Port Serial0/0/0

1. The destination IP address ic a broadcast or multicast address. The device
dispatches the packet to the upper layer.

2. The device receives an EIGRF pachket.

3. The EIGRF packet iz a Hello pachket.

4. The Hello packet is from an existing neighbor. The device resets the timers for
thiz neighbor.

HOLCE
0 3 16 Bits

FLG: Ox7E ADR:0xEf COMNTROL: 00000

DATA (VARIABLE LENGTH)

FCS:0x0000 FLG: Ox7E




o5

4 3 16 20 24 Bits
WER.:4 IHL DSCP:0x00 TL:20
ID:0x000c FLAG FRAG OFFSET:0x000
S:0%
TTL:255 PRO:0x58 CHESUM

SRC IP:192.168.20.2

D5T IP:224.0.0.10

OFT:0x000000 FADDING:0x00

DATA (VARIABLE LENGTH)

EIGRP
0 8 18 Bits
Ver: oPC: CHECKSUM
FLAGS:
SEQ:

ACKNUM LIMIT:

AUTONOMOUS SN

EIGRP FParameters

0 8 16 Bits
TYPE:0x0001 LENGTH:0x000c
K1:0x01 K2:0x00 K3:0x01 K 0x00
K5:0x00 RES:0x00 HOLD TIME: 15000

EIGRP Software Version

0 E 16 Bits
TYPE:4 LENGTH:&
105 VERSION:3074 EIGRP VERSION:258
SAMPLE OUTPUT

EIGRP Commands

., ® sedfofo 192,168, 20.2/24 se0/0f0 |

L ' '

211 192.168.20.1/24 2311

Routerl
Autonomous System Mumber = 10 Router2

l




RESULT

Thus, the experiment to implement the Enhanced Interior Gateway Routing Protocol (EIGRP)

commands was executed successfully and the output is verified.



