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RESUMEN

El Diplomado de Profundizacién CCNP Routing and Switching desarrollado por la
compafiia CISCO SISTEMS, posee un plan de estudios que se concentra en el
desarrollo de las habilidades necesarias para que el estudiante implemente redes
escalables, construya redes que abarquen un campus, disefie e instale intranets
globales, asi como la deteccion, prevencion y solucion de problemas de red.

Se abordaran conceptos principales como protocolos de enrutamiento EIGRP,
OSPF, BGP, redistribucion de rutas, también se aplicaran ejercicios de maédulo
CCNP SWITCH donde se pone en practica los conceptos principales como
operaciones y puertos de switches, VLAN'’s, troncales y configuracién de usuarios.

Palabras Clave: Redes, Telecomunicaciones, CISCO, CCNP

ABSTRACT

The CCNP Routing and Switching course developed by the company CISCO
SISTEMS, has a curriculum that focuses on the development of the necessary skills
for the student to implement scalable networks, build networks that encompass a
campus, design and install global intranets, as well as the detection, prevention and
solution of network problems.

Main concepts will be addressed such as routing protocols EIGRP, OSPF, BGP,
route redistribution, exercises of module CCNP SWITCH will also be applied where
the main concepts such as operations and ports of Switch’s, VLAN'’s, trunks and
user configuration are put into practice.

Keywords: Networking, Telecommunications, CISCO, CCNP.



INTRODUCCION

En el trabajo presentado a continuacion se van a desarrollar los temas vistos en la

plataforma CISCO Netacad, aplicados en los 3 ejercicios de habilidades practicas.

En el escenario 1 planteado en la plataforma se van a trabajar temas basicos de
enrutamiento como OSPF, EIGRP y BGP, temas bésicos en el area de las
telecomunicaciones ya que por medio de estos protocolos se logra establecer

conexiéon y compartir informacion entre diferentes puntos de una organizacion.

Para el escenario 2 se ejecutara la configuracion de EBGP, que es basicamente un

protocolo que permite conectar redes externas y locales.

En el escenario 3 se trabajara en la configuracién de Switches, creacion de VLAN's,

asi como la aplicacién del concepto de Troncales.
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ESCENARIOS PRUEBA DE HABILIDADES PRACTICAS

La evaluacion denominada “Prueba de habilidades practicas”, forma parte de las
actividades evaluativas del Diplomado de Profundizacion CCNP, y busca identificar
el grado de desarrollo de competencias y habilidades que fueron adquiridas a lo
largo del diplomado. Lo esencial es poner a prueba los niveles de comprension y
solucién de problemas relacionados con diversos aspectos de Networking.

Para esta actividad, el estudiante realiza las tareas asignadas en cada uno de los
tres (3) escenarios propuestos, acompafado de los respectivos procesos de
documentacion de la solucion, correspondientes al registro de la configuracion de
cada uno de los dispositivos, la descripcion detallada del paso a paso de cada una
de las etapas realizadas durante su desarrollo, el registro de los procesos de
verificacion de conectividad mediante el uso de comandos ping, traceroute, show
ip route, entre otros.

ESCENARIO 1

Figura 1. Escenario 1

OSPF Area 0 R2

Se0/0
10.103.12.0/24

Sel/0
10.103.23.0/24

Sel/0

172.29.34.0/24

172.29.45.0/24




1. Aplique las configuraciones iniciales y los protocolos de enrutamiento para
los routers R1, R2, R3, R4 y R5 segun el diagrama. No asigne passwords en los
routers. Configurar las interfaces con las direcciones que se muestran en la
topologia de red.

Se procede con la configuracion de direccionamiento en las interfaces serial:

EN R1:

R1(config)#interface Serial0/0/0
R1(config-if)#description CONEX_R2
R1(config-if)# ip address 10.103.12.1 255.255.255.0
R1(config-if)#clock rate 2000000

Validamos conectividad con R2:

Figura 2. Conectividad con R2
Rlgping 10.103.12.2

Type escape sequence to abort.
Sending S5, 100-byte ICMP Echos to 10.103.12.2, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/3 m
EN R2:
R2#conf t
Enter configuration commands, one per line. End with CNTL/Z.
R2(config)#

R2(config)#interface Serial0/0/0
R2(config-if)#description CONEX_R1
R2(config-if)#ip address 10.103.12.2 255.255.255.0

R2(config)#interface Serial0/0/1
R2(config-if)# description CONEX_R3

R2(config-if)#ip address 10.103.23.1 255.255.255.0
R2(config-if)# clock rate 2000000

Validamos configuracion en R2:

12



Figura 3. Configuraciéon en R2

interface Serial0/0/0

description CONEX R1

ip address 10.103.12.2 255.255.255.1(
]

interface Serial0/0/1

description CONEX_R3

ip address 10.103.23.1 255.255.255.1
clock rate 2000000

Validamos conectividad de R2 con R1:

Figura 4. Conectividad de R2 con R1
R2¢ping 10.103.12.1

Type escape sequence to abort.
Sending S5, 100-byte ICMP Echos to 10.103.12.1, timeocut is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max

1/2/9 m

Validamos conectividad de R2 con R3:
Figura 5. Conectividad de R2 con R3

R3gping 10.103.23.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.103.23.1, timecut is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max

1/1/2 m

nasl

EN RS3:

R3#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R3(config)#interface Serial0/0/0

R3(config-if)#description CONEX_R2

R3(config-if)#ip address 10.103.23.2 255.255.255.0

R3#conf t
13



Enter configuration commands, one per line. End with CNTL/Z.
R3(config)#interface Serial0/0/1

R3(config-if)#description CONEX_R4

R3(config-if)#ip address 172.29.34.1 255.255.255.0
R3(config-if)#clock rate 2000000

Validamos configuracion en R3:
Figura 6. Configuracién en R3

interface Serial0/0/0

description CONEX_R2Z

ip address 10.103.23.2 255.255.255.
!

interface Serial0/0/1

description CONEX R4

clock rate 2000000

1

Validamos conectividad de R3 con R2:

Figura 7. Conectividad de R3 con R2
R3¢ping 10.103.23.1

Type escape sequence tc abort.
Sending S, 100-byte ICMP Echos to 10.103.23.1, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max

1/1/2 m

3‘)6'

EN R4:

R4#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R4(config)#interface Serial0/0/0

R4(config-if)#description CONEX_R3

R4(config-if)#ip address 172.29.34.2 255.255.255.0

R4#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R4(config)#interface Serial0/0/1

R4(config-if)#description CONEX_R5

14



R4(config-if)#ip address 172.29.45.1 255.255.255.0
R4(config-if)#clock rate 2000000

Validamos configuracion en R4:

Figura 8. Configuracion en R4

interface Serial0/0/0

description CONEX R3

ip address 172.29.34.2 255.255.255.
1

interface Serial0/0/1

description CONEX RS

ip address 172.29.45.1 255.255.255.1(
clock rate 2000000

Validamos conectividad de R4 con R3:

Figura 9. Conectividad de R4 con R3

'ype escape sequence to abort.
jending S, 100-byte ICMP Echos to 172.29.34.1, timeocut is 2 seconds
rrnt

juccess rate is 100 percent (5/5), round-trip min/avg/max = 1/3/6 m

Validamos conectividad de R4:

Figura 10. Conectividad de R4
R4gping 172.29.45.2

Type escape sequence to abort.
Sending S5, 100-byte ICMP Echos to 172.29.45.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/2/10 m

EN R5:

R5#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R5(config)#interface Serial0/0/0

R5(config-if)#description CONEX_R4

15



R5(config-if)#ip address 172.29.45.2 255.255.255.0

Validamos configuracion en R5:

Figura 11. Configuraciéon en R5

!

interface Serial0/0/0
description CONEX_ R4
ip address 172.29.45.

~n
[N
n
n
[N
n
n
(]
n
n

1

Validamos conectividad de R5 con R4:
Figura 12. Conectividad de R5 con R4

RSgping 172.29.45.1

Type escape sequence to abort.

Sending S5, 100-byte ICMP Echos to 172.29.45.1, timeout is 2 seconds
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/10/47
ms

2. Cree cuatro nuevas interfaces de Loopback en R1 utilizando la asignacion
de direcciones 10.1.0.0/22 y configure esas interfaces para participar en el area 0
de OSPF.

Loopback 5 - 10.1.0.5/22
Loopback 10 - 10.1.4.10/22
Loopback 15 - 10.1.8.15/22
Loopback 20 - 10.1.12.20/22

Se procede con la configuracion de los cuatro Loopback en R1

R1#conft

Enter configuration commands, one per line. End with CNTL/Z.
R1(config)#interface Loopback5

R1(config-if)#ip address 10.1.0.5 255.255.252.0
R1(config-if)#ip ospf network point-to-point

R1(config-if)#ip ospf 1 area 0

R1#conft
16



Enter configuration commands, one per line. End with CNTL/Z.
R1(config)interface Loopback10

R1(config-if)# ip address 10.1.4.10 255.255.252.0
R1(config-if)# ip ospf network point-to-point

R1(config-if)# ip ospf 1 area 0

R1#conft

Enter configuration commands, one per line. End with CNTL/Z.
R1(config)interface Loopbackl5

R1(config-if)#ip address 10.1.8.15 255.255.252.0
R1(config-if)#ip ospf network point-to-point

R1(config-if)# ip ospf 1 area 0

R1#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R1(config)interface Loopback20

R1(config-if)# ip address 10.1.12.20 255.255.252.0
R1(config-if)# ip ospf network point-to-point

R1(config-if)#ip ospf 1 area 0

Validamos la creacion de las cuatro interfaces de Loopback en R1

Figura 13. Validacién cuatro interfaces Loopback en R1

Loopback$s 10.1.0.5 YES manual up
Loopbackl0 10.1.4.10 YES manual up
Loopbackls 10.1.8.15 YES manual up
Loovback20 10.2.212.20 YES manual up

up
up
up
up

Se configura Ospf area O:

R1#conft

Enter configuration commands, one per line. End with CNTL/Z.
R1(config)#router ospf 1

R1(config-router)#router-id 1.1.1.1
R1(config-router)#log-adjacency-changes
R1(config-router)#network 10.1.0.0 0.0.3.255 area 0
R1(config-router)#network 10.103.12.0 0.0.0.255 area 0

Se valida la configuracion OSPF en el area 0
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Figura 14. Validaciéon OSPF en area 0

uter ospf 1

cuter-id 1.1.1.1
cg-adjacency-changes

network 10.1.0.0 0.0.3.255 area 0
network 10.103.12.0 0.0.0.255 area

ro
r

3. Cree cuatro nuevas interfaces de Loopback en R5 utilizando la asignacion
de direcciones 172.5.0.0/22 y configure esas interfaces para participar en el Sistema
Auténomo EIGRP 10.

Loopback 25 - 172.5.0.25/22
Loopback 30 - 172.5.4.30/22
Loopback 35 - 172.5.8.35/22
Loopback 40 - 172.5.12.40/22

Se procede con la configuracion de los cuatro Loopback en R5

R5#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R5(config)#interface Loopback25

R5(config-if)# ip address 172.5.0.25 255.255.252.0

R5#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R5(config)#interface Loopback30

R5(config-if)# ip address 172.5.4.30 255.255.252.0

R5#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R5(config)#interface Loopback35

R5(config-if)# ip address 172.5.8.35 255.255.252.0

R5#conf t
Enter configuration commands, one per line. End with CNTL/Z.

R5(config)#interface Loopback40
R5(config-if)#ip address 172.5.12.40 255.255.252.0

Validamos la creacion de las cuatro interfaces de Loopback en R5
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Figura 15. Validacién cuatro interfaces Loopback en R5

1

interface Loopbackz$s

ip address 172.5.0.25 255.255.252.0
1

interface Locpback30

ip address 172.5.4.30 255.255.252.0
1

interface Loopback35

ip address 172.5.8.35 255.255.252.0
1

interface Loopback40

Se procede con la configuracion EIGRP 10:

R5#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R5(config)#router eigrp 10

R5(config-router)#eigrp router-id 5.5.5.5

R5(config-router)# network 172.5.0.0 0.0.3.255
R5(config-router)# network 172.29.45.0 0.0.0.255
R5(config-router)# auto-summary

Se valida la configuracion EIGRP10:

Figura 16. Validacion EIGRP 10

1

router eigrp 10
network 172.5.0.0
network 172.29.45.
auto-summary

0.0.3.25
0 0.0

N

n

onNn

4. Analice la tabla de enrutamiento de R3 y verifique que R3 esta aprendiendo
las nuevas interfaces de Loopback mediante el comando show ip route.
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Figura 17. Validacién aprendizaje Loopback en R3 con Show IP Route

R3¢sh ip ro o
R3¢sh ip route
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B -

BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - IS-IS, L1 - IS-IS level-l1l, L2 - IS-IS level-2, ia - IS-IS
inter area

* - candidate default, U - per-user static route, o - ODR

P - pericdic downlcaded static route

Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 7 subnets, 3 masks
10.1.0.0/22 [110/129] via 10.103.23.1, 00:27:14, Serial0/0/0
10.1.4.0/22 [110/129) via 10.103.23.1, 00:27:01, Serial0/0/0
10.1.8.0/22 [110/129] via 10.103.23.1, 00:27:01, Serial0/0/0
10.1.12.0/22 (110/129) wvia 10.103.23.1, 00:26:51, Serial0/0/0
10.103.12.0/24 [110/128] wvia 10.103.23.1, 00:41:39,
erial0/0/0
10.103.23.0/24 is directly connected, Serial0/0/0
10.103.23.2/32 is directly connected, Serial0/0/0
172.29.0.0/1€6 is variably subnetted, 2 subnets, 2 masks
72.29.34.0/24 is directly connected, Serial0/0/1
2.29.34.1/32 is directly connected, Serial0/0/1

HOQOmLWOOOOOo

(9]

1
1

m

-
/

t

5. Configure R3 para redistribuir las rutas EIGRP en OSPF usando el costo
de 50000 y luego redistribuya las rutas OSPF en EIGRP usando un ancho de banda
T1y 20,000 microsegundos de retardo.

Se procede con la configuracién en R3

R3#conf t
Enter configuration commands, one per line. End with CNTL/Z.
R3(config)#router eigrp 10

R3(config-router)#redistribute ospf 1 metric 200000 20000 255 255 1500

R3#conf t
Enter configuration commands, one per line. End with CNTL/Z.

R3(config)#router ospf 1

R3(config-router)#router-id 3.3.3.3
R3(config-router)#log-adjacency-changes
R3(config-router)#redistribute eigrp 10 metric 50000 subnets
R3(config-router)#network 10.103.23.0 0.0.0.255 area 0
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Se valida la configuracion en R3:

Figura 18. Redistribucion rutas en R3, EIGRP en OSPF y viceversa

!
router eigrp 10
redistribute ospf 1 metric 100000 20000 255 25¢

1

router ospf 1

router-id 3.3.3.3

log-adjacency-changes

redistribute eigrp 10 metric 50000 subnets
network 10.103.23.0 0.0.0.255 arxea 0

6. Verifique en R1 y R5 que las rutas del sistema autbnomo opuesto existen
en su tabla de enrutamiento mediante el comando show ip route.

Figura 19. Validacion rutas en R1 con Show IP Route

Rlgsh ip route
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B -
BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - Is-1IS, L1 - IS-IS level-l, L2 - IS-IS level-2, ia - IS-IS
inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downlocaded static route

Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 11 subnets, 3 masks
10.1.0.0/22 is directly connected, LocopbackS
10.1.0.5/32 is directly connected, Locpback$
10.1.4.0/22 is directly connected, LoopbacklO
10.1.4.10/32 is directly connected, LocopbacklO
10.1.8.0/22 is directly connected, Loopbackl$
10.1.8.15/32 is directly connected, Loopbackl$s
10.1.12.0/22 is directly connected, Loopback20
10.1.12.20/32 is directly connected, Loopback20
10.103.12.0/24 is directly connected, Serial0/0/0
10.103.12.1/32 is directly connected, Serial0/0/0
10.103.23.0/24 (110/128] wvia 10.103.12.2, 00:44:49,

Serial0/0/0

otararacrara

214
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Figura 20. Validacién rutas en R5 con Show IP Route

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - Is-IS, L1 - IS-IS level-l, L2 - IS-IS level-2, ia - IS-IS
inter area

* - candidate default, U - per-user static route, o - ODR

P - periocdic downloaded static route

Gateway of last resort is not set

172.5.0.0/1¢6€ is variably subnetted, 9 subnets, 3 masks

D 172.5.0.0/16 is a summary, 01:06:22, Null0

Cc 172.5.0.0/22 is directly connected, Loopback2$S

L 172.5.0.25/32 is directly connected, Locopback2$s

o4 172.5.4.0/22 is directly connected, Loopback30

L 172.5.4.30/32 is directly connected, Locpback30

Cc 172.5.8.0/22 is directly connected, Loopback3S5

L 172.5.8.35/32 is directly connected, Loopback35

Cc 172.5.12.0/22 is directly connected, Loocpback40

L 172.5.12.40/32 is directly connected, Loopback40
172.29.0.0/16 is variably subnetted, 4 subnets, 3 masks

D 172.29.0.0/16€ is a summary, 01:06:22, NulloO

D 172.29.34.0/24 [90/2681856] wvia 172.29.45.1, 00:26:07,

Serial0/0/0

Cc 172.29.45.0/24 is directly connected, Serial0/0/0

L 172.29.45.2/32 is directly connected, Serial0/0/0

2sé
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ESCENARIO 2

Figura 21. Escenario 2

EBGP

101.1.1.1/8 R1 92.1.12.0/24 R2 10'2.2.2.2/8
S/0/0 (.2)

sonocy 1
= €79
@ ~ L1 12.i.o.1/16

L1 ll.l.((l/lG

AS2 E 0/0 (.2)

192.1.23.0/24

soopy 192.134.0/24 EW )
L0 4.4.44/8 - 00 (3) @ 1033.3.3/8
{ @ -
As4 As3 ,
L1 14100716 Ry Ry L11310.u16

Informacién para configuracion de los Routers:

Tabla 1. Escenario 2 Configuracion R1

Loopback O 1111 255.0.0.0
Loopback 1 11.1.01 255.255.0.0
S 0/0 192.1.12.1 255.255.255.0

Tabla 2. Escenario 2 Configuracion R2

Loopback 0 2222 255.0.0.0
Loopback 1 12.1.0.1 255.255.0.0

S 0/0 192.1.12.2 255.255.255.0
E 0/0 192.1.23.2 255.255.255.0
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Tabla 3. Escenario 2 Configuracion R3

Interfaz Direccion IP Mascara
Loopback O 3.3.3.3 255.0.0.0
Loopback 1 13.1.0.1 255.255.0.0

E 0/0 192.1.23.3 255.255.255.0
S 0/0 192.1.34.3 255.255.255.0

Tabla 4. Escenario 2 Configuracion R4

Interfaz Direccion IP Mascara
Loopback O 4.4.4.4 255.0.0.0
Loopback 1 14.1.0.1 255.255.0.0

S 0/0 192.1.34.4 255.255.255.0

Configuracion en R1:

interface Loopback0
ip address 1.1.1.1 255.0.0.0

interface Loopbackl
ip address 11.1.0.1 255.255.0.0

interface GigabitEthernet0/0 no ip address
duplex auto speed auto shutdown

interface GigabitEthernetO/1 no ip address
duplex auto speed auto shutdown

interface GigabitEthernet0/2 no ip address
duplex auto speed auto shutdown

interface Serial0/0/0

description CONEX_ROUTER?2
ip address 192.1.12.1 255.255.255.0
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Configuracion en R2:

interface Loopback0
ip address 2.2.2.2 255.0.0.0

interface Loopbackl
ip address 12.1.0.1 255.255.0.0

interface GigabitEthernet0/0 description CONEX_R3
Ip address 192.1.23.2 255.255.255.0
duplex auto speed auto

interface GigabitEthernet0/1 no ip address
duplex auto speed auto shutdown

interface GigabitEthernet0/2 no ip address
duplex auto speed auto shutdown

interface Serial0/0/0
description CONEX_ROUTER1
ip address 192.1.12.2 255.255.255.0

Configuracion en R3:

interface LoopbackO
ip address 3.3.3.3 255.0.0.0

interface Loopbackl
ip address 13.1.0.1 255.255.0.0

interface GigabitEthernet0/0
ip address 192.1.23.3 255.255.255.0
duplex auto speed auto

interface GigabitEthernet0/1 no ip address
duplex auto speed auto shutdown

interface GigabitEthernet0/2 no ip address
duplex auto speed auto shutdown

!

interface Serial0/0/0 description CONEX_R4
ip address 192.1.34.3 255.255.255.0
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clock rate 2000000

Configuracion en R4:

interface Loopback0
ip address 4.4.4.4 255.0.0.0

interface Loopbackl
ip address 14.1.0.1 255.255.0.0

interface GigabitEthernet0/0 no ip address
duplex auto speed auto shutdown

interface GigabitEthernet0/1 no ip address
duplex auto speed auto shutdown

interface GigabitEthernet0/2 no ip address
duplex auto speed auto shutdown

interface Serial0/0/0 description CONEX_R3
ip address 192.1.34.4 255.255.255.0

1. Configure una relacién de vecino BGP entre R1 y R2. R1 debe estar en AS1
y R2 debe estar en AS2. Anuncie las direcciones de Loopback en BGP. Codifique
los ID para los routers BGP como 11.11.11.11 para R1y como 22.22.22.22 para R2.
Presente el paso a con los comandos utilizados y la salida del comando show ip
route

Configuracion de BGP en R1:

router bgp 1

bgp router-id 11.11.11.11

bgp log-neighbor-changes no synchronization
neighbor 192.1.12.2 remote-as 2

network 1.0.0.0

network 11.1.0.0 mask 255.255.0.0

26



Figura 22. Validacion relacion vecino BGP entre R1y R2 con Show IP Route en R1

Rlgsh ip route
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B -
BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IsS-IS, L1 - IS-IS level-l, L2 - IS-IS level-2, ia IS-IS
inter area
* - candidate default, U - per-user static route, o - ODR
P - pericdic downloaded static route

Gateway of last rescort is not set

1.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

C 1.0.0.0/8 is directly connected, Loopback0
L 1.1.1.1/32 is directly connected, Loopback0
B 2.0.0.0/8 [20/0] wvia 192.1.12.2, 00:00:00
11.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
Cc 11.1.0.0/1¢€¢ is directly connected, Loopbackl
L 11.1.0.1/32 is directly connected, Loopbackl
12.0.0.0/1¢€ is subnetted, 1 subnets
B 12.1.0.0/16 [(20/0] wvia 192.1.12.2, 00:00:00
192.1.12.0/24 is variably subnetted, 2 subnets, 2 masks
C 192.1.12.0/24 is directly connected, Serial0/0/0
L 192.1.12.1/32 is directly connected, Serial0/0/0
R1g

1

Configuracion de BGP en R2:

router bgp 2

bgp router-id 22.22.22.22

bgp log-neighbor-changes no synchronization
neighbor 192.1.12.1 remote-as 1

network 2.0.0.0

network 12.1.0.0 mask 255.255.0.0
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Figura 23. Validacién relacion vecino BGP entre R1y R2 con Show IP Route en R2

I0S Command Line Interface

g g L4 g L4

BGP -
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1l, L2 - IS-IS level-2, ia - IS-IS
inter area
* - candidate default, U - per-user static route, o - ODR
P - pericdic downlcaded static route

Gateway of last resort is not set

B 1.0.0.0/8 [20/0] via 192.1.12.1, 00:00:00
2.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
Cc 2.0.0.0/8 is directly connected, Locopback0
L 2.2.2.2/32 is directly connected, Leccopback0
11.0.0.0/1¢€¢ is subnetted, 1 subnets
B 23 1.0.0/16 [20/0] wvia 192.1.12.1, 00:00:00
12.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
o4 2. 1 0.0/16 is directly connected, Locpbackl
L 12.1.0.1/32 is directly connected, Loopbackl
192.1.12.0/24 is variably subnetted, 2 subnets, 2 masks
o 192.1.12.0/24 is directly connected, Serial0/0/0
L 192.1.12.2/32 is directly connected, Serial0/0/0
192.1.23.0/24 is variably subnetted, 2 subnets, 2 masks
o4 192.1.23.0/24 is directly connected, GigabitEthernet0/0
L 192.1.23.2/32 is directly connected, GigabitEthernet0/0 o
rz¢l v
2. Configure una relacion de vecino BGP entre R2 y R3. R2 ya deberia estar

configurado en AS2 y R3 deberia estar en AS3. Anuncie las direcciones de
Loopback de R3 en BGP. Codifique el ID del router R3 como 33.33.33.33. Presente
el paso a con los comandos utilizados y la salida del comando show ip route.

Configuracion de BGP en R2:

router bgp 2

bgp router-id 22.22.22.22

bgp log-neighbor-changes no synchronization
neighbor 192.1.12.1 remote-as 1

neighbor 192.1.23.3 remote-as 3

network 2.0.0.0

network 12.1.0.0 mask 255.255.0.0
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Figura 24. Validacion relacion vecino BGP entre R2'y R3 con Show IP Route en

R2

=

E1l - OSPF external type 1, EZ2 - OSPF external type 2,
i - IS-IS, L1 - IS-IS level-l, L2 - IS-IS level-2, ia
inter area

I m

* - candidate default, U - per-user static route, o - ODR

P - pericdic downloaded static route

Gateway of last rescrt is not set

B 1.0.0.0/8 [20/0] wvia 192.1.12.1, 00:00:00
2.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
o4 2.0.0.0/8 is directly connected, Loopback0
L 2.2.2.2/32 is directly connected, Loopback0
B 3.0.0.0/8 [20/0] via 192.1.23.3, 00:00:00

11.0.0.0/16 is subnetted, 1 subnets
B 11.1.0.0/16 (20/0] via 192.1.12.1, 00:00:00
12.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

(o 12.1.0.0/16€ is directly connected, Loopbackl

L 12.1.0.1/32 is directly connected, Loopbackl
13.0.0.0/1¢6 is subnetted, 1 subnets

B 13.1.0.0/1¢6 [20/0] wvia 192.1.23.3, 00:00:00
192.1.12.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.1.12.0/24 is directly connected, Serial0/0/0

L 192.1.12.2/32 is directly connected, Serial0/0/0
192.1.23.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.1.23.0/24 is directly connected, GigabitEthernet0/0

L 192.1.23.2/32 is directly connected, GigabitEthernet0/0

Rzl

m

1

Configuracion de BGP en R3:

router bgp 3

bgp router-id 33.33.33.33

bgp log-neighbor-changes no synchronization
neighbor 192.1.23.2 remote-as 2

network 3.0.0.0

network 13.1.0.0 mask 255.255.0.0
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Figura 25. Validacioén relacion vecino BGP entre R2 y R3 con Show IP Route en R3
E1 - OSPF external type 1, EZ2 - OSPF external type 2, E - EGP “
i - IS-IS, L1 - IS-1IS level-l, 12 - IS-1IS level-2, ia - IS-1IS
inter area
* - candidate default, U - per-user static route, o - ODR
P - pericdic downloaded static route

Gateway of last resort is not set

B 1.0.0.0/8 [20/0] via 192.1.23.2, 00:00:00
B 2.0.0.0/8 [20/0] wvia 192.1.23.2, 00:00:00

3.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
o4 0.0/8 is directly connected, Loopback0

11 0/1€ is subnetted, 1 subnets
1.1.0.0/1¢6 [20/0] via 192.1.23.2, 00:00:00
12.0.0.0/1¢€ is subnetted, 1 subnets

3.0.

L 3.3.3.3/32 is directly connected, Locopback0
o
1

B 12.1.0.0/1¢6 (20/0]) wvia 192.1.23.2, 00:00:00
13.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
C 13.1.0.0/1€ is directly connected, Loopbackl
L 13.1.0.1/32 is directly connected, Locopbackl
192.1.23.0/24 is variably subnetted, 2 subnets, 2 masks
C 192.1.23.0/24 is directly connected, GigabitEthernet0/0
L 192.1.23.3/32 is directly connected, GigabitEthernet0/0
192.1.34.0/24 is variably subnetted, 2 subnets, 2 masks
C 192.1.34.0/24 is directly connected, Serial0/0/0
L 192.1.34.3/32 is directly connected, Serial0/0/0 B
r3sl v
3. Configure una relacion de vecino BGP entre R3 y R4. R3 ya deberia estar

configurado en AS3 y R4 deberia estar en AS4. Anuncie las direcciones de
Loopback de R4 en BGP. Codifique el ID del router R4 como 44.44.44.44.
Establezca las relaciones de vecino con base en las direcciones de Loopback
Cree rutas estéticas para alcanzar la Loopback 0 del otro router. No anuncie la
Loopback 0 en BGP. Anuncie la red Loopback de R4 en BGP. Presente el paso a
con los comandos utilizados y la salida del comando show ip route.

Configuracion de BGP en R3:

router bgp 3

bgp router-id 33.33.33.33

bgp log-neighbor-changes no synchronization
neighbor 192.1.23.2 remote-as 2

neighbor 192.1.34.4 remote-as 4

network 3.0.0.0

30



network 13.1.0.0 mask 255.255.0.0

Figura 26. Validacion relacion vecino BGP entre R3 'y R4 con Show IP Route en R3

* - candidate default, U - per-user static route, o - ODR =
P - pericdic downlcaded static route

Gateway of last resort is not set

.0.0.0/8 [20/0] wvia 192.1.23.2, 00:00:00

.0.0.0/8 [20/0] wvia 192.1.23.2, 00:00:00

.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

Cc 3.0.0.0/8 is directly connected, Loopback0

L 3.3.3.3/32 is directly connected, Loopback0

B 4.0.0.0/8 [20/0] wvia 192.1.34.4, 00:00:00
11.0.0.0/1¢€ is subnetted, 1 subnets

w
W N e

B 11.1.0.0/16 ([20/0] wvia 192.1.23.2, 00:00:00
12.0.0.0/1¢€ is subnetted, 1 subnets
B 12.1.0.0/1¢ [(20/0] wvia 192.1.23.2, 00:00:00
13.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
C 13.1.0.0/1¢€ is directly connected, Loopbackl
L 13.1.0.1/32 is directly connected, Loopbackl
14.0.0.0/1¢6 is subnetted, 1 subnets
B 14.1.0.0/1¢6 ([20/0] wvia 192.1.34.4, 00:00:00
192.1.23.0/24 is variably subnetted, 2 subnets, 2 masks
C 192.1.23.0/24 is directly connected, GigabitEthernet0/0
L 192.1.23.3/32 is directly connected, GigabitEthernet0/0
192.1.34.0/24 is variably subnetted, 2 subnets, 2 masks e
C 192.1.34.0/24 is directly connected, Serial0/0/0 A
L 192.1.34.3/32 is directly connected, Serial0/0/0 =
3¢l v

Configuracion de BGP en R4:

router bgp 4

bgp router-id 44.44.44.44

bgp log-neighbor-changes no synchronization
neighbor 192.1.34.3 remote-as 3

network 14.1.0.0 mask 255.255.0.0

network 4.0.0.0
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Figura 27. Validacion relacion vecino BGP entre R3 'y R4 con Show IP Route en R4

E1 - OSPF external type 1, E2 - OSPF external type 2,

i - IS-IS, L1 - IS-IS level-l, 12 - IS-IS level-2, ia
inter area

* - candidate default, U - per-user static route, o - ODR

P - pericdic downlcaded static route

I m
|

Q)

2]

o

Gateway of last resort is not set

.0/8 [20/0] wvia 192.1.34.3, 00:00:00

.0/8 [20/0] via 192.1.34.3, 00:00:00

0/8 [1/0] wvia 192.1.34.3

0/8 is variably subnetted, 2 subnets, 2 masks

-~ -~

= 4.0.0.0/8 is directly connected, Loopback0

L 4.4.4.4/32 is directly connected, Loopback0
11.0.0.0/1¢€ is subnetted, 1 subnets

B 11.1.0.0/16 [20/0] via 1592.1.34.3, 00:00:00
12.0.0.0/16 is subnetted, 1 subnets

B 12.1.0.0/1¢6 [20/0] wvia 192.1.34.3, 00:00:00
13.0.0.0/1¢€6 is subnetted, 1 subnets

B 13.1.0.0/16 [20/0] via 192.1.34.3, 00:00:00
14.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

o 14.1.0.0/1¢6 is directly connected, Loopbackl

L 14.1.0.1/32 is directly connected, Loopbackl
192.1.34.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.1.34.0/24 is directly connected, Serial0/0/0

L 192.1.34.4/32 is directly connected, Serial0/0/0

R4sl
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ESCENARIO 3

Figura 28. Escenario 3

mitilguty oV

Compras 10~ pc e 2° Planta 30

Compras 10
P t:a'o
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Mercadeo 20 /Ly’ \
™F20 Fao/1s F20/3 \
S~
~~ \
-~
\\\ \.Ir"o'/l Compras 10
o Fa0/3

—_—
PC3
Planta 30 Fa0 oo
PC8
Mercadeo 20
PC9 )
Planta 30

A. Configurar VTP
1. Todos los switches se configuraran para usar VTP para las actualizaciones

de VLAN. El switch SWT2 se configurard como el servidor. Los switches SWT1 y
SWT3 se configurardn como clientes. Los switches estaran en el dominio VPT
llamado CCNP y usando la contrasefa cisco.

Se aplico en los 3 SWT la siguiente configuracion:

vtp domain CCNP

vtp version 2

vtp mode client

vtp password cisco end
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2. Verifique las configuraciones mediante el comando show vtp status.

Validacion en SWTL1:
Figura 29. Validacion configuraciéon en SWT1 con Show VTP Status
L ===
Physical Config CLI Aftributes
I

I0S Command Line Interface

SWT1% =
$SYS-5-CONFIG_I: Configured from console by console

SWTlg

SWTlgwr

Building configuration...

[CK]

SWT1£#00:12:20 %DTP-5-DOMAINMISMATCH: Unable tc perform trunk
negotiation on port Fal/3 because of VIP domain mismatch.

SWT1:
SWT1:
SWT1l%
SWTIlgshow vtp status

VIP Version : 2

Configuration Revision : 0

Maximum VLANs supported leocally : 255

Number of existing VLANs : 5

VIP Operating Mode : Client

VIP Domain Name : CCNP

VIP Pruning Mcde : Disabled

VIP VZ Mcde : Enabled -
VIP Traps Generation : Disabled

MD5 digest : Ox09 0Ox41 0Ox59 OxFF OxA4 0Ox79 0xSB |=
0x3D

Configuration last modified by 0.0.0.0 at 3-1-93 00:10:36 —
swT1s| v
Ctri+F6 to exit CLI focus [ Copy ][ Paste ]

Validacion en SWT2:
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Figura 30. Validacién configuracién en SWT2 con Show VTP Status

login
line vty 5 15
login

1
!
!
!
end

SWI3s

SWI3g

SWI3g

SWI3%

SWI3gshow vtp status

VIP Version 2
Configuration Revisien 0
Maximum VLANs supported lcocally : 2
Number of existing VLANs H ]
VIP Cperating Mode : Client

VIP Deomain Name : CCNP

VIP Pruning Mode : Disabled

VIP VZ Mode : Enabled

VIP Traps Generation : Disabled —
MDS digest : 0x79 Ox80 Ox€E OxFB 0OxD1 OxE8 0xC8
0xB4

Configuration last modified by 0.0.0.0 at 3-1-93 00:11:19%9 —
swTag

m

Validacion en SWT3:

Figura 31. Validacién configuracién en SWT3 con Show VTP Status

Device mode already VIP CLIENT. -
SWIZ (config) $vtp password cisco

Setting device VLAN database password to cisceo

SWTZ (config) §¢end

SWIZ$

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

SWTZz%
SWT2£00:12:22 $DTP-S-DOMAINMISMATCH: Unable to perform trunk
negotiation on port Fa0/3 because of VIP domain mismatch.

wr
Building configuration...
[CK]

SWIZ2§show vtp status

VIP Version 2

Configuration Revision = B

Maximum VLANs supported locally : 255

Number of existing VLANs I

VIP Operating Mcde : Client

VIP Domain Name : CCNP

VIP Pruning Mcde : Disabled

VIP V2 Mode : Enabled =
VIP Traps Generation : Disabled ‘
MDS digest : OxA7 OxB4 OxC8 O0x7B Ox1B 0x92 0xB8 |=
0x37 ‘
Configuration last modified by 0.0.0.0 at 3-1-93 00:11:01 -
sut2#l -
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B. Configurar DTP (Dynamic Trunking Protocol)

1. Configure un enlace troncal ("trunk™) dindmico entre SWT1y SWT2. Debido
a que el modo por defecto es dynamic auto, solo un lado del enlace debe
configurarse como dynamic desirable.

Configuracion en SWT1:

interface FastEthernet0/1

switchport mode trunk
switchport mode dynamic desirable

Configuracion en SWT2:

interface FastEthernetO/1 switchport mode trunk

2. Verifique el enlace "trunk" entre SWT1 y SWT2 usando el comando show
interfaces trunk.

Validacion del enlace Trunk en SWT1:

Figura 32. Validacion enlace Trunk en SWT1 con show interfaces trunk

A VIR e B T

SLINEPROTO-5-UPDOWN: Line protoceol on Interface FastEthernet0/1,
changed state to down

S$LINEPROTO-S5-UPDOWN: Line protocol on Interface FastEthernet0/1,
changed state to up

SWT1>

SWT1>

SWT1>

SWTIl>ena

SWT1¢

SWTlgshow interfaces trunk

Port Mode Encapsulation Status Native vlan

Fa0/1 desirable n-802.1q trunking 1

Port Vlans allowed on trunk

Fa0/1 1-1005

Port Vlians allowed and active in management domain

Fa0/1 >

Port Vlians in spanning tree forwarding state and not pruned A
Fa0/1 1 -
swT1#l v
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Validacion del enlace Trunk en SWT2:

Figura 33. Validacion enlace Trunk en SWT2 con show interfaces trunk

SWIZ>
SWIz>

SWIZ>ena

SWIZgshow interfaces trunk

Port Mode Encapsulation Status Native wvlan

Fa0/1 on 802.1q trunking 1

Port Vlians allowed on trunk

Fal0/1 1-1005

Port Vlians allcwed and active in management domain

Fa0/1 1

Port Vlans in spanning tree forwarding state and not pruned |

Fa0/1 1 3

swTz#l v
3. Entre SWT1 y SWT3 configure un enlace "trunk" estatico utilizando el

comando switchport mode trunk en la interfaz FO/3 de SWT1

SWT1#conf t

Enter configuration commands, one per line. End with CNTL/Z.
SWT1(config)#inte

SWT1(config)#interface fa

SWT1(config)#interface fastEthernet 0/3

SWT1(config-if)#sw

SWT1(config-if)#switchport mod

SWT1(config-if)#switchport mode tr
SWT1(config-if)#switchport mode trunk

SWT1(config-if)#

SWT2#conf t
Enter configuration commands, one per line. End with CNTL/Z.
SWT2(config)#inter
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SWT2(config)#interface fas
SWT2(config)#interface fastEthernet 0/3
SWT2(config-if)#swi
SWT2(config-if)#switchport mo
SWT2(config-if)#switchport mode tru
SWT2(config-if)#switchport mode trunk

Verifique el enlace "trunk” el comando show interfaces trunk en SWT1.

Figura 34. Validacién enlace Trunk en SWT1 con show interfaces trunk

Building configuration...

[CK]

SWTlgshow interfaces trunk

Port Mode Encapsulation Status Native vlan

Fa0/1 desirable n-802.1q trunking 1

Fa0/3 on 802.1q trunking p

Port Vlians allowed on trunk

Fa0/1 1-1005

Fa0/3 1-1005

Port Vlians allowed and active in management domain

Fa0/1 1

Fa0/3 1

Port Vlans in spanning tree forwarding state and not pruned

Fa0/1 1 3

Fa0/3 1 =

swT1g| v

NrliER ba avd Ml fanmue [ Oamas W [ Dasta 1
5. Configure un enlace "trunk" permanente entre SWT2 y SWT3.
SWT2# conf t
Enter configuration commands, one per line. End with CNTL/Z.
SWT2(config)#inter

SWT2(config)#interface fas
SWT2(config)#interface fastEthernet 0/3
SWT2(config-if)#sw
SWT2(config-if)#switchport mo
SWT2(config-if)#switchport mode tru
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SWT2(config-if)#switchport mode trunk

SWT3>ena

SWT3#conf t

Enter configuration commands, one per line. End with CNTL/Z.
SWT3(config)#inter
SWT3(config)#interface fas
SWT3(config)#interface fastEthernet 0/1
SWT3(config-if)#sw
SWT3(config-if)#switchport mo
SWT3(config-if)#switchport mode tru
SWT3(config-if)#switchport mode trunk
SWT3(config-if)#

C. Agregar VLAN’s y asignar puertos.
1. En STW1 agregue la VLAN 10. En STW2 agregue las VLAN’s Compras
(10), Mercadeo (20), Planta (30) y Admon (99)

En SWT1:

enable
configure terminal vlan 10

En SWT2:

SWT2(config)#vlan 10
SWT2(config-vlan)#name Compras
SWT2(config-vlan)#vlan 20
SWT2(config-vlan)#name Mercadeo
SWT2(config-vlan)#vlan 30
SWT2(config-vlan)#name Planta
SWT2(config-vlan)#vlan 99
SWT2(config-vlan)#name Admon

2. Verifique que las VLAN’s han sido agregadas correctamente.

39



Figura 35. Validacion VLAN creadas con sh vilan brief

SWIlgsh vlan brief

VLAN Name Status Ports
1 default active Fa0/2, Fa0/4, Fa0/5,
Fa0/6

Fa0/7, Fa0O/8, Fa0/9,
Fa0/10

Fa0/11, Fa0/12Z,
Fa0/13, Fa0/14

Fa0/15, FaO/1le,
Fa0/17, Fa0/18

Fa0/19, Fa0/20,
Fa0/21, Fa0/22

Fa0/23, Fa0/24,
Gig0/1, Gig0/2
10 Compras active
20 Mercadeo active
30 Planta active
99 Admon active
1002 fddi-default active -
1003 token-ring-default active 5
1004 fddinet-default active L
1005 trnet-default active -
swT1:l -

Figura 36. Validacion VLAN creadas con sh vlan brief - 2

sh vla -

SWIZ¢sh vlan br
SWIZ¢sh vlan brief

1 defaultc
FaO/6

Fa0/10

Fa0/13, Fa0/14
Fa0/17, FaO/18
Fa0/21, Fa0/22

Gig0/1, Gigo0/2

10 Compras

20 Mercadeo

30 Planta

99 Admon

1002 fddi-default

1003 token-ring-default
1004 fddinet-default
1005 trnet-default
swT24]

Status

active

active
active
active
active
active
active
active
active

Ports

Fa0/2,
Fa0/7,
Fa0/11,
Fa0/15,
Fa0/19,

Fa0/23,

Fa0/4, Fa0/5,
FaO/8, Fa0/9,
Fa0/12,
Fa0/1s,
Fa0/20,

Fa0/24,

m

1
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CONCLUSIONES

El desarrollo de esta actividad nos permiti6 comprobar que los protocolos de
enrutamiento como OSPF permiten que los paquetes busquen siempre la ruta mas

eficiente, lo cual permite que las redes sean estables y redundantes.

Tener una red con los dispositivos correctos y la topologia adecuada permitird tener
informacion mas segura y canales de datos e internet utilizados 6ptimamente,

generando eficiencia en la inversion de las empresas en tecnologia.
Usar VLAN Trunk Protocol (VTP) permite reducir costos y operatividad en la

administracion de una red, configurando dispositivos con VLAN para los diferentes

servicios (voz, datos, internet).
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