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GLOSARIO

CONECTIVIDAD: Capacidad de establecer una conexion: una comunicacion, un
vinculo. El concepto suele aludir a la disponibilidad que tiene de un dispositivo para
ser conectado a otro 0 a una red.

CONFIGURAR: Grupo de datos e informacion que caracteriza a diferentes
elementos de una computadora, como pueden ser programas, aplicaciones o
elementos de hardware / software. La configuracion es lo que hace que cada parte
de la computadora cumpla una funcion especifica porque es lo que eventualmente
la define.

ENCAPSULAMIENTO: Proceso que interviene en el momento en que se envian los
datos a través de una determinada Red, de modo que se pueden ordenar,
administrar y hasta verificar si han llegado a destino, en qué estado, o si ha sido
eficiente la operacion, referida comunmente como Encapsulamiento de Datos.

ESCENARIO: Los escenarios son parte de una serie de comandos a veces
denominados herramientas de andlisis Y si.

INTERFAZ: La conexion fisica y funcional que se establece entre dos aparatos,
dispositivos o sistemas que funcionan independientemente uno del otro.

PROTOCOLO: Un protocolo es un conjunto de reglas usadas por computadoras
para comunicarse unas con otras a través de una red. Un protocolo es una
convencidon o estandar que controla o permite la conexion, comunicacién, y
transferencia de datos entre dos puntos finales.

PUERTO: Es una interfaz a través de la cual se pueden enviar y recibir los diferentes
tipos de datos.

RED: Es un conjunto de equipos conectados por medio de cables, sefiales, ondas
o cualquier otro método de transporte de datos, que comparten informacién
(archivos), recursos (CD-ROM, impresoras, etc.) y servicios (acceso a internet,
email, chat.



ROUTER: Un router es un dispositivo de hardware que permite la interconexién de
ordenadores en red. El router o enrutador es un dispositivo que opera en capa tres
de nivel de 3. Asi, permite que varias redes u ordenadores se conecten entre si y,
por ejemplo, compartan una misma conexion de Internet.

TOPOLOGIA: Cadena de comunicacion usada por los nodos que conforman una
red para comunicarse.

TRAZAS: La traza de un algoritmo (o programa) indica la secuencia de acciones
(instrucciones) de su ejecucioén, asi como, el valor de las variables del algoritmo (o
programa) después de cada accion (instruccion).



RESUMEN

El contenido programatico desarrollado durante la carrera, el diplomado de
profundizacién y el trabajo en si, nos preparo6 a los estudiantes para la instalacion,
configuracion, transferencias de archivos, interconectividad, administracion y para
mi lo mas importante la resolucion de problemas en redes pequefas y
empresariales en el area de Networking, LAN y WAN, este trabajo se desarroll6 en
conjunto con el apoyo constante de especialistas del area, con el fin de mejorar las
habilidades obtenidas y trabajar de manera independiente en el disefio de redes
complejas de telecomunicaciones. Esa actividad afianz6 los conocimientos sobre
protocolos de enrutamiento avanzados como IGRP, RIP, OSPF, se utiliz6 tanto el
direccionamiento IPV4 e IPV6, y sobre todo se hizo especial énfasis en la seguridad
un tema que estd tomando demasiada importancia y que cada dia es relevante a
momento del disefio de una red. El presente trabajo validad estas habilidades y nos
da una vision mas clara de lo que muy posiblemente nos vamos a enfrentar, ademas
es la mejor manera de evaluar los conocimientos adquiridos a través del desarrollo
de los mdédulos que componen el curso, asi como la formacién autodidacta que el
curso demanda.

ABSTRACT

The programmatic content developed during the race, the deepening diploma and
the work itself, prepared the students for installation, configuration, file transfers,
interconnectivity, administration and for me the most important problem solving in
small networks and In the area of Networking, LAN and WAN, this work was
developed together with the constant support of specialists in the area, in order to
improve the skills obtained and work independently in the design of complex
telecommunications networks. This activity strengthened knowledge about
advanced routing protocols such as IGRP, RIP, OSPF, both IPV4 and IPV6
addressing were used, and above all, special emphasis was placed on security, an
issue that is taking on too much importance and that every day is relevant to Design
time of a network. The present work validates these skills and gives us a clearer
vision of what we are likely to face, it is also the best way to evaluate the knowledge
acquired through the development of the modules that make up the course, as well
as self-taught training that the course demands.



INTRODUCCION

Este trabajo se hizo con el fin de llevar a cabo la prueba de habilidades practicas
implementada como parte de las actividades evaluativas del diplomado de
profundizacion CCNP, la cual busca identificar el grado de desarrollo de
competencias y habilidades que fueron adquiridas a lo largo del diplomado y poner
a prueba los niveles de comprensién y solucidon de problemas relacionados con
diversos aspectos de Networking. Aplica el direccionamiento, verificacion de
conectividad mediante pruebas con

Se plantean tres escenarios distintos sonde se el uso de los comandos ping, trace
route, show ip route, show run para verificar la configuracion completa y detallada
de los switch y router cisco implementado en los escenarios, protocolos de
enrutamiento OSPF, EIGRP 10, interfaces, vlans, se configuran relaciones de
vecinos BGP, VTP y DTP; actividades desarrolladas en packet tracer,



ESCENARIO 1

Figura 1. Escenario 1.

OSPF Area 0 R2

Se0/0

10.103.12.0/24 10.103.23.0/24

Sel/0

172.29.34.0/24

——————————
- ———

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.

e Configuracién de R1
Router>enable
Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R1
R1(config)#no ip domain-lookup
R1(config)#line con 0

R1 (config-line)#logging synchronous
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R1(config-line)#exec-timeout 0 0
R1(config-line)#exit

R1(config)#interface loopback 1

R1(config-if)#
%LINK-5-CHANGED: Interface Loopbackl, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopbackl,
changed state to up

R1(config-if)#interface serial 0/0/1
R1(config-if)#ip address 10.103.12.2 255.255.255.0
R1(config-if)#clock rate 128000

R1(config-if)#no shutdown

R1 (config-if)#

%LINK-5-CHANGED: Interface Serial0/0/1, changed state to up
R1 (config-if)#exit

R1 (config)#exit

R1#

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

R1#

R1(config)#router ospf 1

R1(config-router)#router-id 1.1.1.1

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
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R1#
%SYS-5-CONFIG_I: Configured from console by console

%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0/1,
changed state to up

R1#

R1#copy ru st

Destination filename [startup-config]? Building configuration...
[OK]

R1#

e Configuracionde R 2
Router>enable
Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R2
R2(config)#no ip domain-lookup
R2(config)#line con 0
R2 (config-line)#logging synchronous
R2(config-line)#exec-timeout 0 0
R2(config-line)#exit
R2(config)#interface loopback 2
R2(config-if)#
%LINK-5-CHANGED: Interface Loopback2, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback2,
changed state to up
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R2(config-if)#interface serial 0/0/0

R2(config-if)#ip address 10.103.12.1 255.255.255.0
R2(config-if)#no shutdown

R2(config-if)#

%LINK-5-CHANGED: Interface Serial0/0/0, changed state to up
R2(config-if)#interface serial 0/0/1

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

R2 (config-if)#interface serial 0/0/1

R2(config-if)#ip address 10.103.23.2 255.255.255.0
R2(config-if)#no shut

R2(config-if)#

%LINK-5-CHANGED: Interface Serial0/0/1, changed state to up

R2(config-if)#exit

R2(config)#exit

R2#

R2(config)#r2 ospf 1

R2(config-router)#router-id 2.2.2.2

R2(config-router)#network 10.103.12.0 0.0.0.255 area 0
R2(config-router)#network 10.103.23.0 0.0.0.255 area 0

R2# %SYS-5-CONFIG_I: Configured from console by console

R2#copy
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%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0/1,
changed state to up

R2#copy ru st

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

[OK]

R2#

e Configuracién de R3
Router>enable
Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R3
R3(config)#no ip domain-lookup
R3(config)#line con 0
R3(config-line)#logging synchronous
R3(config-line)#exec-timeout 0 0
R3(config-line)#exit
R3(config)#interface loopback 3

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback3,
changed state to up

R3(config-if)#interface serial 0/0/0
R3(config-if)#ip address 10.103.23.1 255.255.255.0
R3(config-if)#clock rate 128000

R3(config-if)#no shutdown
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R3(config-if)#

%LINK-5-CHANGED: Interface Serial0/0/0, changed state to up
R3(config-if)#exit

R3(config)#int

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

R3(config)#interface loopback 3

R3(config-if)#interface serial 0/0/1

R3(config-if)#ip address 172.29.34.2 255.255.255.0
R3(config-if)#no shutdown

R3(config-if)#

%LINK-5-CHANGED: Interface Serial0/0/1, changed state to up
R3(config-if)#exit

R3(config)#exit

R3#

R3(config)#router ospf 1

R3(config-router)#router-id 3.3.3.3
R3(config-router)#network 10.103.23.0 0.0.0.255 area 0
R3#

%SYS-5-CONFIG_I: Configured from console by console
R3#copy ru

%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0/1, changed
state to up

R3#copy ru st

Destination filename [startup-config]?
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Building configuration...
[OK]

R3#

e Configuracion de R4
Router>enable
Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R4
R4(config)#no ip domain-lookup
R4(config)#line con 0
R4(config-line)#logging synchronous
R4(config-line)#exec-timeout 0 0
R4(config-line)#exit
R4(config)#interface loopback 4
R4(config-if)#
%LINK-5-CHANGED: Interface Loopback4, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback4,
changed state to up

R4(config-if)#interface serial 0/0/0 12
R4(config-if)#ip address 172.29.34.1 255.255.255.0
R4(config-if)#no shut

R4(config-if)#

%LINK-5-CHANGED: Interface Serial0/0/0, changed state to up
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R4(config-if)#interface serial 0/0/ 1

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

R4(config-if)#interface serial 0/0/1

R4(config-if)#ip address 172.29.45.2 255.255.255.0
R4(config-if)#no shut

R4(config-if)#

%LINK-5-CHANGED: Interface Serial0/0/1, changed state to up
R4(config-if)#exit

R4(config)#exit

R4#

%SYS-5-CONFIG_I: Configured from console by console
R4#copy ru st

Destination filename [startup-config]?

%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0/1,
changed state to up

Destination filename [startup-config]?
Building configuration... [OK]

Ra#

e Configuracion de R5
Router>enable
Router#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

Router(config)#hostname R5

17



R5(config)#no ip domain-lookup

R5(config)#line con 0

R5(config-line)#logging synchronous
R5(config-line)#exec-timeout 0 0

R5(config-line)#exit

R5(config)#interface loopback 5

Router(config-if)#

%LINK-5-CHANGED: Interface Loopback5, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback5, changed state
to up

R5(config-if)#interface serial 0/0/0

R5(config-if)#ip address 172.29.45.1 255.255.255.0
R5(config-if)#clock rate 128000

R5(config-if)#no shut

R5(config-if)#

%LINK-5-CHANGED: Interface Serial0/0/0, changed state to up
R5(config-if)#exit

R5(config)#exit

R5#

%SYS-5-CONFIG_I: Configured from console by console
R5#copy ru st

Destination filename [startup-config]?

Building configuration...

[OK]
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R5#

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

R5#

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.

Tabla 1. Interfaces Loopback en R1

Loopback1l 10.1.0.1/22
Loopback12 10.1.4.1/22
Loopback13 10.1.8.1/22
Loopback14 10.1.12.1/22

e configuracion R1
R1#configure terminal
R1(config)#interface loopbackll
R1(config-if)#
%LINK-5-CHANGED: Interface Loopbackl1, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopbackl1, changed
state to up

R1(config-if)#ip address 10.1.0.1 255.255.252.0

R1(config-if)#exit

R1(config)#interface loopback12

R1(config-if)#

%LINK-5-CHANGED: Interface Loopback12, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback12, changed
state to up
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R1(config-if)#ip address 10.1.4.1 255.255.252.0
R1(config-if)#exit

R1(config)#interface loopback13

R1(config-if)#

%LINK-5-CHANGED: Interface Loopback13, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback13, changed
state to up

R1(config-if)#ip address 10.1.8.1 255.255.252.0
R1(config-if)#exit

R1(config)#interface loopback14

R1(config-if)#

%LINK-5-CHANGED: Interface Loopbackl14, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopbackl14, changed
state to up

R1(config-if)#ip address 10.1.12.1 255.255.252.0
R1(config-if)#exit

R1(config)#router ospf 1

R1(config-router)#router-id 1.1.1.1

R1(config-router)#network 10.1.0.0 0.0.3.255 area 0
R1(config-router)#network 10.103.12.0

R1#

%SYS-5-CONFIG_I: Configured from console by console
R1#configure terminal

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

R1(config)#router ospf 1
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R1(config-router)#network 10.103.12.0 0.0.0.255 area 0
R1(config-router)#exit

R1(config)#exit

R1#

%SYS-5-CONFIG_I: Configured from console by console
R1#copy ru st

Destination filename [startup-config]?

Building configuration...

[OK]

R1#

R1#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R1(config)#interface loopbackll
R1(config-if)#ip ospf network point-to-point
R1(config-if)#exit

R1(config)#interface loopback12
R1(config-if)#ip ospf network point-to-point
R1(config-if)#exit

R1(config)#interface loopbackl13
R1(config-if)#ip ospf network point-to-point
R1(config-if)#exit

R1(config)#interface loopbackl14

R1(config-if)#ip ospf network point-to-point
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R1(config-if)#exit

R1(config)#exit

R1#

%SYS-5-CONFIG_I: Configured from console by console
Router#copy ru st

Destination filename [startup-config]?

Building configuration...

[OK]

R1#

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 Autonomo EIGRP 10.

Tabla 2. Interfaces Loopback en R5

Loopback51 172.5.0.1/22
Loopback52 172.5.4.1/22
Loopback53 172.5.8.1/22
Loopback54 172.5.12.1/22

Configuracién Router 5

R5#configure terminal

R5(config)#interface loopback51

R5(config-if)#

%LINK-5-CHANGED: Interface Loopback51, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback51, changed
state to up

R5(config-if)#ip address 172.5.0.1 255.255.252.0
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R5(config-if)#exit

R5(config)#interface loopback52

R5(config-if)#

%LINK-5-CHANGED: Interface Loopback52, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback52, changed
state to up

R5(config-if)#ip address 172.5.4.1 255.255.252.0
R5(config-if)#exit

R5 (config)#interface loopback53

R5 (config-if)#

%LINK-5-CHANGED: Interface Loopback53, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback53, changed
state to up

R5 (config-if)#ip address 172.5.8.1 255.255.252.0

R5 (config-if)#exit

R5 (config)#interface loopback54

R5 (config-if)#

%LINK-5-CHANGED: Interface Loopback54, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback54, changed
state to up

R5(config-if)#ip address 172.5.12.1 255.255.252.0
R5(config-if)#exit

R5(config)#

R5(config)#route eigrp 10

R5(config-router)#auto-summary
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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#

4. Analice la tabla de enrutamiento de R3 y verifique que R3 est& aprendiendo
las nuevas interfaces de Loopback mediante el comando show ip route.

Figura 2. Comando show ip route en R3.

c 10.103.23.0/24 4i» directly connected, SsrialOo/0/0 -
L72.29.0.0/24 1is subnectted, 1 subnets
c A7Z2_.29.34.0 im directly connected, Serial0/O0r1

Rout erfZshow ip route

Codes: C - connected, 8 - scavie, I - ICPP, P - PIP, M - nmobile, B -
Becp
P - EIGRP, EX - RIGRFP external, O - O0SPF, TA - O0OSPF ainter
area
N1l -~ OSPY NEZSA axternal type 1, NI -~ ONPY NEZSA external type
ElL - O2PF exvernal uvype 1, EZ - OSPF exvernal vype Z, E - ECP
i - I=S-I=, L1 - IS~IS laeavel—-l, LZ -~ IS-1% level-Z, ia - I=S-1I5
inter arems
* = candidave derfault, U - par—-useyY sSTavic rYouce, o — O0DR
P - puriocodic downloaded static route
GCaceway ©of last Yesort 1is mot sSeu

10.0.0,.0/0 4ix wariadbly =ubnetted, 2 subnets, T maxks

o 10.1.0.0/22 [120/129] wvia 10,.103.23.2, 00:04:43, SerialOos0s0
o 10.103.12.0/24 (L10/128) wim 10.103_.23.2, 00:04:43,
ZSesrialOo/s0/0
[ A0, 102 . 22 . 0/24 is direcrly cormectaed,. SerialOos/0/0
L72.29.0.0/24 43 subnetved, 1 subnets
c 17Z.Z9_34.0 i=x directly connected, Serial0/0/1
Pour ercrs -
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.

R3#configure terminal

R3(config)#router ospf 10
R3(config-router)#redistribute eigrp 10 subnets
R3(config-router)#exit

R3(config)#router ospf 1
R3(config-router)#redistribute eigrp 10

% Only classful networks will be redistributed

R3(config-router)#redistribute eigrp 10 subnets

24



R3(config-router)#exit

R3(config)#router eigrp 10

R3(config-router)#redistribute ospf 1 metric 1544 100 255 1 1500
R3(config-router)#exit

R3(config)#exit

R3#

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

R3#show ip route

Codes: C - connected, S - static, | - IGRP, 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
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP

I -1S-1S, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area

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

P - periodic downloaded static route

Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 3 subnets, 2 masks

0 10.1.0.0/22 [110/129] via 10.103.23.2, 00:08:56, Serial0/0/0

0 10.103.12.0/24 [110/128] via 10.103.23.2, 00:08:56, Serial0/0/0
C 10.103.23.0/24 is directly connected, Serial0/0/0

172.29.0.0/24 is subnetted, 1 subnets

C 172.29.34.0 is directly connected, Serial0/0/1

R3#configure terminal
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R3(config)#router ospf 1

R3(config-router)#network 172.29.34.0 0.0.0.255 area 0
R3(config-router)#exit

R3(config)#exit

R3#

%SYS-5-CONFIG_I: Configured from console by console
R3#show ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP 22
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP

I -1S-1S, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR

P - periodic downloaded static route

Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 3 subnets, 2 masks

0O 10.1.0.0/22 [110/129] via 10.103.23.2, 00:10:57, Serial0/0/0

0 10.103.12.0/24 [110/128] via 10.103.23.2, 00:10:57, Serial0/0/0
C 10.103.23.0/24 is directly connected, Serial0/0/0

172.29.0.0/24 is subnetted, 1 subnets

C 172.29.34.0 is directly connected, Serial0/0/1

R3#configure terminal

R3(config)#router ospf 1

R3(config-router)#redistribute eigrp 10 subnets
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R3(config-router)#log-adjacency-changes
R3(config-router)#redistribute eigrp 7 subnets
R3(config-router)#network 172.29.45.0 0.0.0.255 area O
R3(config-router)#exit

R3(config)#router eigrp 10

R3(config-router)#redistribute ospf 1 metric 50000 200 255 1 1500
R3(config-router)#auto-summary

R3(config-router)#exit

R3(config)#

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 3. Comando show ip route R1.

10.103.23.0/24 [310/12R8] wia 10,103,112 .3, 00:Z4:06,
erialo/0o0)
1?72.29.0.0/72Z4 is subnevved, 1 subnecs
o AT . Z9.354.0 [(1L10/1592) wim 10.103_1Z.1, 00:11:3Z, SeriaslOo/0/1

Pouvaerrenabrleae -
Poutwrfizshow ip routwe
Codm=: C connected, = =tatic, I IGRP, R RIP, M mobile, D
RGP

D - EIGRP, BX - EIGRP excernal, O - O02Z2PF,. IA — OSPF inter
_nres

N1 — OSPYF NESA esxternal type 1, NI - OSPF NESA eaxternal type
=

K1l - OSPF external type i, EZ - OSPF external type 2, K - RGP

i - ¥g-I18, L1 - I8-I8 level-l, LZ - I8-I8 level-Z2, ia - I2-ISB8
Anter e

* = candidate default, U -~ per"user static route, o - 0DR

P periodic downloaded static route
Cavtewvay of last rYesoryt 1S nNnovt sSev

10.0.0.0/080 ax wariably subnetted, € subnets, Z nasks

c 10. L. 0.0/232 4= directly conmmected, Loopbackll
[ 10. 3.4 . 0/22 45 diveouly cormected, Loopbackla
C 10_. 1. 8. 0/22 i direculy commaecved, Loopbachkls
c 10.1.1Z 0/22 i» direwctly connected, Loopbackls
c 10.102.12.0/24 i= directly connected, SerialOos0os1
o
=

—
-

Router x|
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Figura 4. Comando show ip route R5.

Pouter#show i1ip routae
Codex: C ~ connected, 5 «~ =static, I - IGRP, R ~ RIP,_
BGP

D - EICPP, EX — EICPP external, O - OSPF, TA

.

M -~ mobile, b -

— OSPF inter

Nl — O8PF NE3A exvernal type 1, NZ - OSPF NESE8A extvernal type

Kl « OSPF external type 1, REZ « O0SPF external type

Ig-I8, L1 - IS-I8 level-l, LZ - IS-IZ level-Z, ia

“ candidate defaulc, U « per-“user sStatic route, o =«

P - periodic dowmloaded srtatic rouca
Gateway of last rexort is Not =set

172 . 5. 0.0/16 iw wvariably subnettad, £ subnets,
A7 . 5. 0. 0/16 dx & summary, O1l:56:39, Wuallo

Z mmwicw=

1l72. 5. 4. 0/22 is direculy comnnecvad, LoopbachksSs
17Z .8 8 _ 0/22 ix diremctly connected, LoopbacksS3
A7 . 5. 13 . 0/22 Ax direcotly conmnected, Loopbacks4

A7ZT . Z9.0.0/1¢€ ix wvariably subnetted, 3 subnets,
A72 .29 . 0. 0/16 4 » sunmary, OL:5§6: 39, Nullo

o
C
c
c
C 1L72. 5. 16 . 0/22 is dAireculy connecuvaed, LoopbachksSl
hed
p el 172.29.34.0/24 (90/41024000) wvia 172.29.45.2,
=

erimslo/oOo/o0

Z mank=

L72 .29 45 . 0/24 irs diveotly connected, Serial0o/o/s0

Pouraersl
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ESCENARIO 2

Figura 5. Escenario 2.

EBGP

10°2.2.2.2/8

10 1.1.1.1/8 Rl 2.1.12.0/24 R2
$/0/0 (.2)

s 00¢1) 19
= (=X
@ U L1 12.!{.0.1/16

L1 11.1.0(.1/16

AS2 W

L0 4.4.
[

L1 14.1.0.1/16

S 0/0(: 192.1.34.0/24
et : 0/0 (.3)

e

192.1.23.0/24

&

E 0/0 (.3)
@ L0 3.3.3.3/8

l)
AS3
R3 L1 13.¥.0.1/16

Tabla 3. Informacién para configuraciéon de los Routers

R1
Interfaz Direccion IP Mascara
Loopback 0 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
R2 Interfaz Direccion IP Mascara
Loopback O 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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R3

R4

Interfaz

Loopback O
Loopback 1
E 0/0
S 0/0

Interfaz

Loopback O
Loopback 1
S 0/0

Configuracién para AS1

AS1#enable

AS1#configure term

AS1(config)#router bgp 1
AS1(config-router)#exit
AS1(config)#no router bgp 1

AS1(config)#router bgp 1

Direccién IP

3.3.3.3
13.1.0.1
192.1.23.3
192.1.34.3

Direccioén IP

4.4.4.4

14.1.0.1
192.1.34.4

AS1(config-router)#bgp router-id 11.11.11.11

AS1(config-router)#neighbor 192.1.12.2 remote-as 2
AS1(config-router)#network 1.1.1.1 mask 255.0.0.0
AS1(config-router)#network 11.1.0.1 mask 255.255.0.0

AS1(config-router)#exit

AS1(config)#exit
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Mascara

255.0.0.0
255.255.0.0
255.255.255.0
255.255.255.0

Mascara

255.0.0.0
255.255.0.0
255.255.255.0

Configure una relacién de vecino BGP entre R1 y R2. R1 debe estar en
AS1y R2 debe estar en AS2. Anuncie las direcciones de Loopback en
BGP. Codifique los ID para los routers BGP como 11.11.11.11 paraR1y
como 22.22.22.22 para R2. Presente el paso a con los comandos utilizados
y la salida del comando show ip route.



AS1#

Figura 6. Comando show ip route AS1.

ASl>yenable
ASlgshow ip bgp
BGP table wersion 15 6, local router ID dis 11.11.11.1)
Status codes: s supressed, d dauped, h hiscory, * valid, > bestc, i
- internal,
r PIB-failure, 5 Stale
Origin codes: 1 - IGP, @ - EGP, 7 - incouplete

HNetwork Next Hop Metric LocPrf Weight Path
*> 1.0.0.0/8 0.0.0.0 o0 0 32768 i
2 18z.1.12.2 0 0 021
*» 11.1.0.0/16 0.0.0.0 0 0 32768 i

ASlgshow ip route
Codes: C - connected, § - statidc, I - ICGRP, R - RIP, M - mobile, B -

BGP

D - EIGRP, EX - EIGRP external, 0 - OSPF, IA =~ OSPF inter
area

N1 - OSPF NSSA external type 1L, NZ - 0SPF NESA external type
2

El « OSPF external type 1, EZ ~ 0OSPF external type 2, E - EGP

i - IsS-I8, L1 - IS-IS level-l, LZ - IS-IS level-2, ia - IS-IS
inter area

* = candidave default, U - per-user stacic route, o - O0DR

P =~ periodic dovmloaded static route

GCateway oOf lASTt YesOort 1§ not set

C 1.0.0.0/8 iz darectly connected, Loopback0
11.0.0.0/16 is subnetted, 1l subnets

c 11.1.0.0 is darectly connected, Loopbackl

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

as1s

e Configuracion para AS2
AS2>enable
AS2#config term
AS2(config)#router bgp 2
AS2(config-router)#bgp router-id 22.22.22.22
AS2(config-router)#neighbor 192.1.12.1 remote-as 1
AS2(config-router)#neighbor 192.1.34.3 remote-as 3
AS2(config-router)#neighbor 192.1.23.3 remote-as 3

AS2(config-router)#%BGP-5-ADJCHANGE: neighbor 192.1.12.1 Up
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AS2(config-router)#network 1.1.1.0
AS2(config-router)#network 11.1.0.0
AS2(config-router)#exit
AS2(config)#exit

AS2#

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

Figura 7. Comando show ip route AS2.

inter area
* = candidate default, U - per~user static route, o - ODR
P = periodic dowmloaded static route

Catavay of l&ST YesO0rt 15 NOT S&T

B 1.0.0.0/2 (20/0) wia 152.1.12.1, 00:00:00

c 2.0.0.0/8 1z directly connected, Loopback(
11.0.0.0/16 1s subnetted, 1 =ubnets

B 11.1.0.0 [20/0] wia 192.1.12.1, 00:00:00
12.0.0.0/16 is subnetted, 1 subnets

c 12.1.0.0 15 directly connected, Loopbackl

c 192.1.12.0/24 15 directly comnected, Serial0/0/0

c 192.1.23.0/24 15 directly comnaectaed, FastEthernetO0/0

ASZgzhow 1p bop
BGP table version is &, local router ID is 22.22.22.22
Status codes: = suppressed, d damped, h history, * wvalid, > best, i
- internal,
r RIB-failure, 8 Stale

Origin codes: 1 - IGP, & - EGP, 7 - incomplsts
Network Next Hop Metric LocPrt Weight Pach
*> 1.0.0.0/8 0.0.0.0 o o 02 i
*> 192.1.12.1 o 0 LSy B H
*> 11.1.0.0/16 1%2.1.12.1 0 0 01i
Az -
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.

e Configuracion para AS3
AS3>enable

AS3#config term
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AS3(config)#router bgp 3

AS3(config-router)#neighbor 192.1.12.2 remote-as 2
AS3(config-router)#neighbor 192.1.23.2 remote-as 2
AS3#%BGP-5-ADJCHANGE: neighbor 192.1.23.2 Up
AS3(config-router)#neighbor 192.1.34.4 remote-as 4
AS3(config-router)#network 4.4.4.4 mask 255.0.0.0
AS3(config-router)#network 14.1.0.1 mask 255.255.0.0
AS3(config-router)#network 2.2.2.2 mask 255.0.0.0
AS3(config-router)#network 12.1.0.1 mask 255.255.0.0
AS3(config-router)#network 3.3.3.3 mask 255.0.0.0
AS3(config-router)#network 13.1.0.1 mask 255.255.0.0

AS3(config-router)#exit

Figura 8. Comando show ip route AS3.

AXSgshow ip roucws )
Codas C - connecved, & - scavic, I - ICRP,. B - RIP, M - mobile, B -
RGP

D RIGRP, XX EIGRP wxternal, O 0SPY, IA OSPY inter
mreaa

Nl - OPF N&8A excernal uype 1, NZ - 02PF NEZA exuternal cype

Xl - OSPYF external type 1, EZ - OSPF extwrnal cype =, K - KGP

A - Is-I8, LL - XI8-I% level-l, LZ - I&8-IZ% level-Z, ia - Is-I8
AinTer ares

- candidate defsules, U per-user static route, o oDR

¥ - periodic downlomded static route

Gateway Of last YesEOXt 1i& NOT Set

B L.0.0.0/8 ([Z0/0) wim 1592 .1 .33.2, 00:00:00

[~ F.0.0,.0/8 1is divecrly connmected,. LoopbaokO
1.0.0.0/1€ 1=z subnetted, 1 subnecs

3 11.1.0.0 [(Z0/0) wim 15T _ 1.Z3.ZX, 0O0:00:00
A3.0.0.0/16 i3 subnetved,. 1 subnetvs

c 12.1.0.0 1¢ directly connected, Loopbackl
c I2Z.1.23.0/24 i» directly connected, YaztXtherneczD/0
> ASZ 1. .34 . 0/2Z4 A» dirwctly connectad, SerimslOo/s/o0/z 0

ASI3gshow ip bap
BCP table version a» ¢, locaml router ID i1 1D2.1.0.1
Zvavus codes: s suppressed, d denped, h hisvory, * valid, > besc, 4
- imcernal,
¥ RID-failure, 5 Sctale

Origin codas: 1 — XICP, e —- ECP, 7 - aincomplete
Network Nextc Hop Mectric LooPxf Weight Pach
*» 1.0.0.0/0 A% .1.T3.2 o o o T 1
*> 3.0.0.0s8 0.0.0.0 o 0 32768 1
*> AL . 2. 0. 07)% A92.1.23. 28 o o o2 A 3
*»= 13.21.0.0/71¢ 0.0.0.0 o O 2z7éo 1
» 19T _1.Z3.0/7Z4 AT 1.ET3.2 o o o T 1
Adaz ——.
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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 0. Cree rutas estaticas 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.

Configuracién para AS4

AS4>enable

AS4#config term Enter

AS4(config)#router bgp 4

AS4(config-router)#neighbor 192.1.34.3 remote-as 3
AS4(config-router)#%BGP-5-ADJCHANGE: neighbor 192.1.34.3 Up
AS4(config-router)#neighbor 192.1.23.3 remote-as 3
AS4(config-router)#%BGP-5-ADJCHANGE: neighbor 192.1.23.3 Up
AS4(config-router)#neighbor 192.1.23.2 remote-as 2
AS4(config-router)#neighbor 192.1.12.2 remote-as 2
AS4(config-router)#neighbor 192.1.12.1 remote-as 1
AS4(config-router)#%BGP-5-ADJCHANGE: neighbor 192.1.34.3 Up
AS4(config-router)#network 3.3.3.3 mask 255.0.0.0
AS4(config-router)#network 13.1.0.1 mask 255.255.0.0
AS4(config-router)#network 12.1.0.1 mask 255.255.0.0
AS4(config-router)#network 2.2.2.2 mask 255.0.0.0
AS4(config-router)#network 11.1.0.1 mask 255.255.0.0
AS4(config-router)#network 4.4.4.4 mask 255.0.0.0

AS4(config-router)#network 14.1.0.1 mask 255.255.0.0
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AS4(config-router)#exit

AS4(config)#exit

AS4#

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

Figura 9. Comando show ip route AS4.

ASd>enable
AS4gshow ip route
Codes: C =~ cormected, 8 -~ scatic, I -~ IGRP, R - RIP, M - mobile, B ~

BGP

D - RBICRP, EX - RICRP external, 0 - O5PF, IA - OSPF inter
Area

N1l - OSPF HSSA external type 1, N2 -~ O3PF NSSA external type
2

El - OSPF external type 1, EZ - OSPF external type 2, E - ECP

i - IS-I8, L1 - IS-IS level-1l, LZ - IS-IS level-2Z, ia - IS-IS
inter area

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

P - periodic downloaded static route

GCavewvay of last resort is not set

[ 4.0.0.0/2 15 directly connected, LoopbackO
14.0.0.0/16 15 subnetted, 1 subnets

c 14.1.0.0 18 direcrly connected, Loopbackl

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

AS4gshow 1p bgp
BGP table version is 11, local router ID 1is 14.1.0.1
Status codes: = suppressed, d damped, h history, * wvalid, > best, i
-~ internal,
¥ RIB-failure, § Stale
Origin codes: 14 - IGP, @ - EGP, 7 - incomplete

Network Next Hop Metric LocPrf Weight Path
*> 4.0.0.0/8 0.0.0.0 ] 0 32768 1
. 192.1.34.3 o ] 031
*» 14.1.0.0/16 0.0.0.0 ] 0 32768 1
* 192.1.34.3 ] o 033
AS4s|
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ESCENARIO 3

Figura 10. Escenario 3.
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A. Configurar VTP
1. Todos los switches se configurardn 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 contrasefia cisco.
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e Configuracion de SWT 1
Switch>enable
Switch#config terminal
Switch(config)#hostname SWT1
SWT1(config)#vtp domain CCNP
Changing VTP domain name from NULL to CCNP
SWT1(config)#vtp version 2
SWT1(config)#vtp mode client
Setting device to VTP CLIENT mode.
SWT1(config)#vtp password cisco
Setting device VLAN database password to cisco
SWT1(config)#exit
SWT1#

e Configuracién de SWT 2
Switch>enable
Switch#configure terminal
Switch(config)#hostname SWT2
SWT2(config)#vtp domain CCNP
Changing VTP domain name from NULL to CCNP
SWT2(config)#vtp version 2
SWT2(config)#vtp mode server
Device mode already VTP SERVER.
SWT2(config)#vtp password cisco

Setting device VLAN database password to cisco
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SWT2(config)#exit
SWT2#

e Configuracién de SWT 3
Switch>enable
Switch#configure terminal
Switch(config)#hostname SWT3
SWT3(config)#vtp domain CCNP
Changing VTP domain name from NULL to CCNP
SWT3(config)#vtp version 2
SWT3(config)#vtp mode client
Setting device to VTP CLIENT mode.
SWT3(config)#vtp password cisco
Setting device VLAN database password to cisco
SWT3(config)#exit

SWT3#

2. Verifique las configuraciones mediante el comando show vtp status.

Figura 11. Comando show vtp status en SWT1.

SWT1l (config)2vep version 2

EWTl (config)ivip wode clienv

Seccing device to VTP CLIEKNT mode

SUWTL (config)svep password cisco

Setting device VLAN databaxe password to cixco
EWTL(config)saexic

SwWT1®

$EVS-5-CONFIC_I: Configured from consocle by console

SWT1lgshow vip sStartus

VTP Verxion 2.5 &

Configuravion Revision 1

Maximum VLAN=: supported locally : Zi5

Numbey of existing VLANs ' JRC

VTP Operating Mode : Clienc

VTP Domain Name : CCNP

VTP Pruning Mode : Disabled

VTP VZ Mode ¢ Enabkled

VTP Traps Cenerastion : Disabled

MDS digest : O%0% OxP8 OxE3 Ox1P OxS58 OxE3 0x69
Ox€Ea

Confignration last modified by 0. 0.0.0 ac 3-1-93 00:09:485

=wTLe v
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Figura 12. Comando show vtp status en SWT2.

T T T T I T U P W T T O
=WTZ2 (Lontxq)'vvp -ode sexrvay a
Device mode already VIP SERVIER
EWTZ (config)dveyp passvord cisco
Fetting device VLAN database password to oilsco
EWTZ (config) feuxic
SUTZY
VEYE-E-CONFIC_X: Configured from conzxole by conzole
SUTZgxhow vep =tatus
VTP Version 2
Comfignara=ion Revision . |
Maximunm VLANS supported locally : 255
Number of existing VLANs : S
VTP Operating Mode : Server
VTP Domain Naune : CCNP
VTP Pruning Mode : Disabled
VTP VZ Mode : Enabled
VTP Traps Generation : Disabled
MDE digesv : Ox0B OuSS Ox88 OxFE6 OxE6 Ox05 Ox7A
oxRR
Configuration last modified by 0.0.0.0 ut 3-1-93 00:12:53
Local updater ID 35 0.0.0.0 (no wvalid interface rfound)
=wrzal ~

Figura 13. Comando show vtp status en SWT3

Ty T TroETYeTTTT
ENT3 (config)svep v.zsxou 2 Lo
FWTI (comnfig) fvep mode clientc
Zwtting device to UTP CLIENT mode.
SWTI(config)svop password cisco
Secting device VLAN databaxe pazxword to caizmco
SWT3 (config) fexiv
SUTae
*SEYE-5-CONFIC_I: Configured from console by console
ZWTIgshow wvtp status
VTP Version 2
Contiguration Revision b |
Maxsiwmum VLANs: supporved locally : 25858
Number of existing VLANs : 5
VTP Operataing Mode : Claientc
VTP Domain Nawe : CCHP
VTP Pruning Mode : Disabled
VTP VZ Mode : Enabled
VTP Traps Generation : Pasakbled
MDE digeast : 003 Ox3¢€ Ox09 OxA7 O0xDF OxS0 OxF3
oxDe&
Contiguration last modified by 0.0.0.0 at 3I~1-93 00:11:47
ewras| v

B. Configurar DTP (Dynamic Trunking Protocol)

1. Configure un enlace troncal ("trunk™) dindmico entre SWT1 y SWT2. Debido
a que el modo por defecto es dynamic auto, solo un lado del enlace debe
configurarse como dynamic desirable.

e Configuracién de SWT1

SWT1#conf term
Enter configuration commands, one per line. End with CNTL/Z.

SWT1(config)#interface fa
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SWT1(config)#interface fastEthernet 0/1
SWT1(config-if)#switchport mode dynamic desirable
SWT1(config-if)#

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetO/1, changed
state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetO/1, changed
state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetO/1, changed
state to up

SWT1(config-if)y#end
SWT1#

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

Figura 14. Comando show interfaces trunk en SWT1.

SWTL (config-1if) fend

IWTLE

AEYS-S<CONVIG_T: Configured from console by conzole

SUTiIZgshow intery face myunk

Pore Mode Encapsulation Scacus Native wian|
FaO/sL desirvable n-802 . Lyg ©oank Lng 1

Pore Vians allowved on crunk

FaO/L 1-1008

Pore Vians alloved and active in smanagement domsin

FunO/s L 1

Pore Vians in spanning tres forvarding state and not pruned
FaO/L 1

SwWwTLim -

Figura 15. Comando show interfaces trunk en SWT2.

UTY Pruning Hodw T DITEDbIed >a
VTP VI NMode : Enabled

VTP Traps Ceneration : Dismbled

MDE digest : OxID Ox¥4 OxC4 Ox€X OxG60 OxDI Ox=D
Ooxxe

Comfiguration last modified by 0.0.0.0 at 2-1-%3 00:021:321

Looal updatery ID is 0.0.0.0 (no wvalid inter face found)

EWTEw

SLINEPROTO-S~-UPDOWN: Line provocol on Inverface FasctEcvhaernevO/s1
changed state o down

SLINKPROTO-S-UPDOWN: Line protocol on Interface FastctXthernetOs1,
changed state to up

FWTZZehow inter face ©runk

Pore Mode Encapsulacion Sravus Navive wian
FaO/1 aaT o n-802_1q v ing ) §

Pore Vians sllowed on trunk

FaO/L 1-100%

Porc Vians allowed and active in nanagement domain

FaO/13 1

Porc Vians in spanning tree forwvarding state and not pruned
FaO/L 1

SwTZe ~
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3. Entre SWT1 y SWT3 configure un enlace "trunk" estatico utilizando el
comando switchport mode trunk en la interfaz FO/3 de SWT1

e Configuracion de SWT1

SWT1#configure terminal
SWT1(config)#interface fa
SWT1(config)#interface fastEthernet 0/3
SWT1(config-if)#switchport mode trunk
SWT1(config-if)#

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/3, changed
state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/3, changed
state to up

SWT1(config-if)# end
SWT1#

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

Figura 16. Comando switch intg—:-rfaces trunk en SWT1.

SWTlgshow interface trunk
Pore Mode Encapsulation Status NHartive vian
FaO/1 dezirable n-802.1lq trunking 1
Fao/3 on 802.1qgq crunking 1
Pore Vians allowed on trunk
FaO/1 1-1008
FalD/3 1-10058
Pore Vians allowed and active in management domain
FaO/1 1
FaD/3 1
Pore Vians in spanning tree forvarding statce and not pruned
Fa0/1 1
FaO/3 none
suT1s| v
H n n
5. Configure un enlace "trunk" permanente entre SWT2 y SWT3.

e Configuracion SWT 2
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SWT2#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
SWT2(config)#interface fa

SWT2(config)#interface fastEthernet 0/3
SWT2(config-if)#switchport mode trunk

SWT2(config-if)#

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/3, changed
state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/3, changed
state to up

SWT2(config-if)#exit
SWT2(config)#

e Configuracién SWT 3
SWT3>enable

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetO/1, changed
state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0O/1, changed
state to up

SWT3#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
SWT3(config)#interface fa

SWT3(config)#interface fastEthernet 0/1
SWT3(config-if)#switchport mode trunk

SWT3(config-if)#exit

SWT3(config)#end

SWT3#

42



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

e STWI1
SWT1#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
SWT1(config)#vlan 10 VTP VLAN
configuration not allowed when device is in CLIENT mode.

SWT1(config)#

o STW2
SWT2#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
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
SWT2(config-vlan)#exit
SWT2(config)#

. Verifigue que las VLANs han sido agregadas correctamente.
En SWT1:
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No se pude crear la vlan 10 ya que en el switch 1 tiene un vtp en modo cliente, lo
gue no permite crear la Vlan.

En SWT2:

Figura 17. Comando show vlan SWT2.

SWTZ#shov vian -
VLAN Nane Status Porte

1 defaulc active FaO/2, FalOs/4, FalO/s5,
Fao/6

FuO/7, FaO/8, FPa0/5,
Faos10

FaO/11, FaOs12,
FaO/13, ¥Ya0/14

FuO/15, FaO/16,
FaO/17, FalO/18

FalO/19, FPalO/zZ0,
FaO/zL, ¥YaO/22

FauO/23, FaO/24a

10 Compras active
z20 NMercadeo active
30 Plants Aactive
Ss Adunon active
1002 rfddi-defaulc accive
1003 token-ring-defaulc active
1004 fddinet-defaulc active
1005 vrnet-defaule active
VLAN Type SAID nru Parent RangNo BridgeNo Stp Brdgiode

Transl TransZ

1 anet 100001 1500 o
:u enev 100010 1500 — - - - - o v
3. Asocie los puertos a las VLAN y configure las direcciones IP de acuerdo con la

siguiente tabla.

Tabla 4. Puertos VLAN y configuracion de las direcciones IP

Interfaz | VLAN Direcciones IP de los PCs

FO/10 VLAN 10 | 190.108.10.X / 24

FO/15 VLAN 20 | 190.108.20.X /24

F0/20 VLAN 30 | 190.108.30.X /24

X = numero de cada PC patrticular
e SWT1
SWT1#configure terminal
SWT1(config)#interface vlan 10
SWT1(config-if)#
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%LINK-5-CHANGED: Interface VIan10, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Vlan10, changed state
to up

SWT1(config-if)#ip address 190.108.10.1 255.255.255.0
SWT1(config-if)#exit

SWT1(config)#interface vlan 20

SWT1(config-if)#

%LINK-5-CHANGED: Interface VIan20, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Vlan20, changed state
to up

SWT1(config-if)#ip address 190.108.20.1 255.255.255.0
SWT1(config-if)#exit

SWT1(config)#interface vlan 30

SWT1(config-if)#

%LINK-5-CHANGED: Interface VIan30, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Vlan30, changed state
to up

SWT1(config-if)#ip address 190.108.30.1 255.255.255.0
SWT1(config-if)#exit

o SWT2

SWT2#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
SWT2(config)#interface vlan 10

SWT2(config-if)#ip address 190.108.10.2 255.255.255.0
SWT2(config-if)#exit

SWT2(config)#interface vlan 20

SWT2(config-if)#ip address 190.108.20.2 255.255.255.0
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SWT2(config-if)#exit

SWT2(config)#interface vlan 30

SWT2(config-if)#ip address 190.108.30.2 255.255.255.0
SWT2(config-if)#exit

e SWT3

SWT3#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
SWT3(config)#interface vlan 10

SWT3(config-if)#

%LINK-5-CHANGED: Interface VIan10, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Vlan10, changed state
to up

SWT3(config-if)#ip address 190.108.10.3 255.255.255.0
SWT3(config-if)#exit

SWT3(config)#interface vlan 20

SWT3(config-if)#

%LINK-5-CHANGED: Interface VIan20, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Vlan20, changed state
to up

SWT3(config-if)#ip address 190.108.20.3 255.255.255.0
SWT3(config-if)#exit

SWT3(config)#interface vlan 30

SWT3(config-if)# %LINK-5-CHANGED: Interface VIan30, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Vlan30, changed state
to up

SWT3(config-if)#ip address 190.108.30.3 255.255.255.0
SWT3(config-if)#exit

46



4. Configure el puerto FO/10 en modo de acceso para SWT1, SWT2y SWT3y
asignelo a la VLAN 10.

e SWT1

SWT1#configure terminal

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

SWT1(config)#interface fastEthernet 0/10
SWT1(config-if)#switchport mode access
SWT1(config-if}#switchport access vlian 10
SWT1(config-if)#exit

SWT1(config)#exit

SWT1#

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

e SWT2

SWT2#configure terminal
SWT2(config)#interface fa
SWT2(config)#interface fastEthernet 0/10
SWT2(config-if)#switchport mode access
SWT2(config-if)#switchport access vlan 10
SWT2(config-if)#exit

SWT2(config)#

SWT2#

e SWT3

SWT3#configure terminal

Enter configuration commands, one per line. End with CNTL/Z..
SWT3(config)#interface fa
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SWT3(config)#interface fastEthernet 0/10
SWT3(config-if)#switchport mode access
SWT3(config-if)#switchport access vlan 10
SWT3(config-if)#exit

SWT3(config)#exit

SWT3#

%SYS-5-CONFIG_I: Configured from console by console
SWT3#

Repita el procedimiento para los puertos FO/15 y FO/20 en SWT1, SWT2y
SWTS3. Asigne las VLANSs y las direcciones IP de los PCs de acuerdo con la
tabla de arriba.

e SWT1

SWT1#configure terminal

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

SWT1(config)#interface fastEthernet 0/15
SWT1(config-if)#switchport mode access
SWT1(config-if)#switchport access vlan 20
SWT1(config-if)#exit

SWT1(config)#interface fa

SWT1(config)#interface fastEthernet 0/20
SWT1(config-if)#switchport mode access
SWT1(config-if)#switchport access vlan 30
SWT1(config-if)#exit

SWT1(config)#exit

SWT1#

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

e SWT2
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SWT2#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
SWT2(config)#interface fa

SWT2(config)#interface fastEthernet 0/15
SWT2(config-if)#switchport mode access
SWT2(config-ify#switchport access vlian 20
SWT2(config-if)#no shut

SWT2(config-if)#exit

SWT2(config)#interface fa

SWT2(config)#interface fastEthernet 0/20
SWT2(config-if)#switchport mode access
SWT2(config-ify#switchport access vian 30
SWT2(config-ify#end

SWT2#

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

e SWT3

SWT3>enable

SWT3#configure terminal
SWT3(config)#interface fa
SWT3(config)#interface fastEthernet 0/15
SWT3(config-if)y#switchport mode access
SWT3(config-if)#switchport access vlan 20
SWT3(config-if)#exit
SWT3(config)#interface fa
SWT3(config)#interface fastEthernet 0/20
SWT3(config-if)#switchport mode access
SWT3(config-if)#switchport access vlan 30
SWT3(config-if)#exit

SWT3(config)#exit
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SWT3#
%SYS-5-CONFIG_I: Configured from console by console

D. Configurar las direcciones IP en los Switches.

1. En cada uno de los Switches asigne una direccion IP al SVI (Switch Virtual
Interface) para VLAN 99 de acuerdo con la siguiente tabla de
direccionamiento y active la interfaz.

Tabla 5. Direccion IP al SVI para VLAN 99.
Equipo | Interfaz | Direccion IP Mascara

SWT1 VLAN 99 190.108.99.1  255.255.255.0

SWT2 | VLAN 99 | 190.108.99.2 | 255.255.255.0

SWT3 | VLAN 99 190.108.99.3 | 255.255.255.0
e SWTI1

SWT1>enable

SWT1#config terminal

Enter configuration commands, one per line. End with CNTL/Z.
SWT1(config)#interface vlan99

SWT1(config-if)#

%LINK-5-CHANGED: Interface VIan99, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Vlan99, changed state to
up

SWT1(config-if)#ip address 190.108.99.1 255.255.255.0

SWT1(config-if)#exit

SWT1(config)#

e SWT2
SWT2#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.

SWT2(config)#interface vlan 99
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SWT2(config-if)#
%LINK-5-CHANGED: Interface VIan99, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Vlan99, changed state to
up

SWT2(config-if)#ip address 190.108.99.2 255.255.255.0

SWT2(config-if)#exit

e SWT3
SWT3>enable
SWT3#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
SWT3(config)#interface vlan 99
SWT3(config-if)#
%LINK-5-CHANGED: Interface VIan99, changed state to up
%LINEPROTO-5-UPDOWN: Line protocol on Interface Vlan99, changed state to
up
SWT3(config-if)#ip address 190.108.99.3 255.255.255.0
SWT3(config-if)#exit
SWT3(config)#end
SWT3#
%SYS-5-CONFIG_I: Configured from console by console
SWT3#

E. Verificar la conectividad Extremo a Extremo

1. Ejecute un Ping desde cada PC a los demas. Explique por qué el ping tuvo
0 NO tuvo éxito.

El ping entre cada una de las PC es correcto solo si hacen parte de la misma
Vlan, de lo contrario el ping es incorrecto como podemos ver en la imagen
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Figura 18. Comando del ping en PC1.
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Figura 20. Comando ping en PC3.

2. Ejecute un Ping desde cada Switch a los demas. Explique por qué el ping

tuvo o no tuvo éxito.

Al ejecutar un ping de cada ping a los demas, el resultado es exitoso, debido a
gue se reconoce el direccionamiento de la Vlan 99, entonces, al realizar un

ping desde un switch a la Vlan 99 de otro switch, el pingo es exitoso. A
continuacion se evidencia

Figura 21. Comando ping desde SWT1 a los demas SWT.
¥ gum - O *

Alritutes

K5 Command Ling imerface

.'JT_L=:'.:.' 150_10#4.%5.2 -

5.2, simeour L5 I seconds

sound-trip mindavg/max =
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Figura 22. Comando ping desde SWT2 a los demas SWT.

P swT2 - o b4

Physical  Ceoafig Alfribestes
—

K0S Command Ling Interface

ENTIdpicg LS0.108.55_1

TYPe #5CApE SEQEENcE To abort
Secding &, 100=byte IOMF Echos to 150,100.8%.1, cimecut is 2 seconds:

Success Eave i3 100 peazcant (5/5), zoumnd-teElp minfawgssax = 00074 =8
SWT2dping 400.1008,99.3

Tipe #Ecips sequence Lo abast.
Sapdimg 5, 100-byce [CHP Echos to 150.108.95.3, cimssut is I seconds:
TLIN

Success rate ism 100 percent (&/8), sound=trip min/swgimex = O/0/0 ms

Figura 23. Comando ping desde SWT3 a los demas SWT.
¥ swma ~ 0 X

Physical Confg L Aftritutes
———

05 Command Line Intertace

SWTigping 190,308 %% 1 S

Type ascaps seQuence to abort -
Sending &, 100-byte ICMP Echos to 150.108.55.1, timecut is 2 seccnds:
1

Success rate is 100 percent (5/%), round-trip min/avg/max = 0/0/1 ms

ENT3gping 19%0.108.55.2

Type escape sequence o

3. Ejecute un Ping desde cada Switch a cada PC. Explique por qué el ping
tuvo o no tuvo éxito.

El ping es correcto dado a que los switches reconocen los direccionamientos
de las vlan asociadas y de esta forma se encarga de redirigir el enrutamiento a
los equipos conectados dentro de su red.
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Figura 24. Comando ping desde SWT1 a cada PC.

L — (=]
Physica Conalg CL) Altributes
—_—
105 Command Line hiterface
[SWT10ping 250.108.10,18 =
Type escape seguence Lo abort. I
Sending &, 100-byte ICMP Echos o 130.100.10.11, timecutr is I
cesonde
e
fucoe ¥ate is 100 percent (6/5), round-Seip min/avg/man = 0/0/0 ms
SWT1tping 1%0.10@ .30 .13
TYP® sscaps seguence to abort
Sending &, 100-byte ICHMP Echos o 150.108.20,.11, tiswcuvr is 2
seconds:
Veras
Success zate ifs 100 percent (5/%), round-srip min/avg/max = 0/0/1 ms
SWTlgping 130.100.30.12
Type sscape seguence to abort.
Sending 5, L00-pyse IOMP Rohos to 250 108 30 14, ciseout is 3
weconds:
"
Success cete i» 100 percent (8/5), round-scip min/avg/mex = 0/0/1 mw
¥ sw12 o o
Physical Conftyg
105 Comwmana Line ntertace
SWIZeping 1%0.100.10.22
TYPe ascape saquence Lo abors .
Sending 2, 100-byse ICMP Echos o 150.100.10.22, simecut is 3
seconds
LEARE
Success rate iw 100 percent (5/8), round-srip min/avg/mex = 0/0/1 me

SNTIsping L1%0. 108.230.32

TYP® Sccape seguence to abort

Sending 5, 100-byve ICHMP Eches s L%0. 108 20,33, simeous is
seconds:

NN

Success rate As L00 petcens 15/8), sound-stip min/avg/man =

SWT2gping 190.108.20.322

Type an ssquence to abozt.

Sending 5. 100-byte IOMP Schas =o 150 108 30.32, =imecut isx
seconds:

1

Success vate is 100 percent I18/8), FOURd-TEIip MAIA/AVE/MAK =

Figura 26. Comando ping desde SWT1 a cada PC.

Pryscal Confg (=% Attrbutes

0% Command Line ntertace

¥ swis ze

“

0/%8/% ms

»

0/0/0 ma

SWT3spAng 150.108.10. .33

Type Cape seguence To abort

Sending 85, 100-byte ICMP Echos to 19%0.100.10.33, simecut is
seconds:

11e2}

Success zate ia 100 percent |E/5), round-crip min/avg/max =

SWT3gping 130.100.20.33

Type sscape ssguence to abort.

Sending 5. L00-byte TCHMP Rchos to LR0. 108.20. 33, simecsut is
seconds:

e

Buccess cate is 100 peszcent (5/5), round-srip min/avg/max =

EWTSoping 150.100.30.33

Type ascaspe sequence o aboxt

Sending 5, 100~byte ICMP Echos to 1%0.100.30.33, cimecut is
seconds -

[URRY

Success rate ix 100 percent (&/5), round-Irip sdn/avg/max =
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CONCLUSIONES

Aplicamos las tematicas abordadas a lo largo del curso, correspondientes a
protocolos de enrutamiento avanzado, implementacion de soluciones soportadas en
enrutamiento avanzado, configuracion de sistemas de red soportados en VLANS y
administracion, seguridad y escalabilidad en redes conmutadas.

Se aplicaron las configuraciones basicas y los protocolos de enrutamiento
indicados, se crean interfaces loopback con asignacion de direcciones, se
implementan anchos de banda con tiempo de retardo de microsegundos, se
verifican los resultados obtenidos por medio de los comandos show ip route y
criterios planteados para el escenario 1.

Realizamos e identificamos la topologia de red y configuro VTP para actualizacion
de VLAN, se verifica por medio de show vtp status. Se configuro DT para los switchs
1y 2, se observa como funcionan los enlaces troncales, se adicionaron VLAN y
asignacion de puertos, por medio de los pc se realizan pruebas de ping entre la red,
los pcs se configuraron con ip statica.
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