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RESUMEN

En el presente trabajo se dard desarrollo a los dos ejercicios propuestos como
prueba de habilidades practicas CCNP, a continuacién, se enuncian ambos
ejercicios con el fin de dar una contextualizacion anticipada al desarrollo de los
mismos.

Escenario 1: Una empresa de confecciones posee tres sucursales distribuidas en
las ciudades de Bogota, Medellin y Bucaramanga, en donde el estudiante sera el
administrador de la red, el cual debera configurar e interconectar entre si cada uno
de los dispositivos que forman parte del escenario, acorde con los lineamientos
establecidos para el direccionamiento IP, protocolos de enrutamiento y demas
aspectos que forman parte de la topologia de red.

Escenario 2: Una empresa de comunicaciones presenta una estructura Core acorde
a la topologia de red, en donde el estudiante sera el administrador de la red, el cual
deberé configurar e interconectar entre si cada uno de los dispositivos que forman
parte del escenario, acorde con los lineamientos establecidos para el
direccionamiento IP, Etherchannels, VLANs y demas aspectos que forman parte del
escenario propuesto.

Palabras Clave: Etherchannels, Vlans, Topologia, Enrutamiento.

ABSTRACT

In the present work, the two exercises proposed as proof of practical skills CCNP
will be developed, then both exercises are stated in order to give an early
contextualization to their development.

Scenario 1: A clothing company has three branches distributed in the cities of
Bogota, Medellin and Bucaramanga, where the student will be the network
administrator, who must configure and interconnect each of the devices that are part
of the scenario. , in accordance with the guidelines established for IP addressing,
routing protocols and other aspects that are part of the network topology.

Scenario 2: A communications company presents a Core structure according to the
network topology, where the student will be the network administrator, who must
configure and interconnect each of the devices that are part of the scenario,
according to the guidelines established for IP Addressing, Etherchannels, VLANs
and other aspects that are part of the proposed scenario.

Keywords: Etherchannels, Vlans, Topology, Routing.



INTRODUCCION

El trabajo que se presentara a continuacién se desarrolla con el fin de dar
cumplimiento a los objetivos y alcances propuestos de la prueba de habilidades
practica CCNP como dependencia del diplomado de profundizaciéon Cisco CCNP.

Este a su vez es dependiente para alcanzar el titulo de Ingeniero en
Telecomunicaciones de la Universidad Nacional Abierta y a Distancia.

El trabajo consta de dos ejercicios los cuales fueron realizados mediante el software
GNS3, la simulacion respectiva a cada ejercicio es compartida junto con el presente
documento.

Finalmente, el desarrollo del trabajo se centra en la simulacion de dos ejercicios
practicos mediante el software GNS3, cada ejercicio contiene metas y objetivos
especificos los cuales fortaleceran el aprendizaje adquirido hasta el momento. El
primer ejercicio se desarrolla alrededor de la tecnologia de Routing abarcando los
protocolos EIGRP y OSPF brindando asi una gestion centralizada de las tablas de
enrutamiento entre otros puntos. El segundo ejercicio contempla la tecnologia de
Switching abarcando asi objetivos distintos, este ejercicio presentara un enfoque al
protocolo VTP y la administracion centralizada de Vlans.
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DESARROLLO

ESCENARIO 1

Una empresa de confecciones posee tres sucursales distribuidas en las ciudades
de Bogota, Medellin y Bucaramanga, en donde el estudiante sera el administrador
de la red, el cual debera configurar e interconectar entre si cada uno de los
dispositivos que forman parte del escenario, acorde con los lineamientos
establecidos para el direccionamiento IP, protocolos de enrutamiento y demas
aspectos que forman parte de la topologia de red.

Topologia de red

Figura 1.Escenario 1.

OSPFAreal

G0/0192.168.2.1/24
2001:088:ACAD:B::1/64

Bucaramanga

/EIGRP AS 101 - OSPF Area 0

192.168.9.0/30
2001:DB8:ACAD:90::/64

192.168.9.4/30
2001:088:ACAD:91::/64

G0/0 192.168.3.1/24
001:D88:ACAD:C::1/64

G0/0192.168.110.1/24

QMBI:ACAO:MO::!/ 64

Medellin

Topologia en GNS3
El desarrollo de esta se realiz6 mediante Routers de referencia ¢c7200 usando

la version de IOS c7200-adventerprisek9-mz.152-4.M7.bin con el fin de emular
correctamente las funciones de OSPFv3 para IPv3.
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Figura 2.Topologia Escenario 1 en GNS3.

BUCARAMANGA OSPF Area 1
G3/0 192.168.2.1/24
Ethernetswitch-2

MEDELLIN ‘OSPF Area 0

192.168.9.4/30

G3/0 192.168.3.1/24
Ethernetswitch-3

o

g3/0

Configurar la topologia de red, de acuerdo con las siguientes
especificaciones.

Parte 1. Configuracion del escenario propuesto
1. Configurar las interfaces con las direcciones IPv4 e IPv6 que se
muestran en latopologia de red.

En R1:

Figura 3.Configuraciones iniciales de IP en R1.

Ril#iconf t

Enter configuration commands, one per line. End with CNTL/Z.
Ri(config)#no ip domain-lookup

R1(config)#hostname R1

R1l(config)#ipvé unicast-routing

R1l(config)#line con ©

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

R1(config)#interface g3/0

Ri(config-if)#ip address 192.168.110.1 255,255.255.0
Ri(config-if)#ipv6e address 2001:db8:acad:110::1/64
Ri(config-if)#no shut

Ri(config-if)#exit

Rl(config)#interface s2/0

Rl(config-if)#ip address 192.168.9.1 255.255.255.252
Rl(config-if)#ipv6e address 2001:db8:acad:90::1/64
Rl(config-if)#ipv6 address fe80::1 link-local

12



En R2:

no ip domain-lookup

hostname R1

Ipv6 unicast-routing

line con 0

logging synchronous

exec-timeout 0 0

exit

interface g3/0

ip address 192.168.110.1 255.255.255.0
ipv6 address 2001:db8:acad:110::1/64
no shut

exit

interface s2/0

ip address 192.168.9.1 255.255.255.252
ipv6 address 2001:db8:acad:90::1/64
ipv6 address fe80::1 link-local

Figura 4.Configuraciones iniciales de IP en R2.

Enter configuration commands, one per line. End with CNTL/Z.
R2(config)#hostname R2

R2(config)#ipv6é unicast-routing

R2(config)#no ip domain-lookup

R2(config)#line con ©

R2(config-line)#logging synchronous
R2(config-line)#exec-timeout © ©
R2(config-line)#interface s2/8©

R2(config-if)#ip address 192.168.9.2 255.255.255.252
R2(config-if)#ipv6e address 2001:db8:acad:90::2/64
R2(config-if)#ipv6 address fe80::2 link-local
R2(config-if)#no shut

R2(config-if)#texit

R2(config)#interface s2/1

R2(config-if)#ip address 192.168.9.5 255.255.255.252
R2(config-if)#ipv6 address 2001:db8:acad:91::1/64
R2(config-if)#ipv6 address fe80::2 link-local
R2(config-if)#clock rate 128000

R2(config-if)#no shut

R2(config-if)#texit

R2(config)#interface g3/0

R2(config-if)#ip address 192.168.2.1 255.255.255.0
R2(config-if)#ipv6 address 2eel:db8:acad:b::1/64
R2(config-if)#no shut

R2(config-if)#exit

hostname R2

ipv6 unicast-routing
no ip domain-lookup
line con 0

logging synchronous
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exec-timeout 0 0

interface s2/0

Ip address 192.168.9.2 255.255.255.252
ipv6 address 2001:db8:acad:90::2/64
ipv6 address fe80::2 link-local

no shut

exit

interface s2/1

ip address 192.168.9.5 255.255.255.252
ipv6 address 2001:db8:acad:91::1/64
ipv6 address fe80::2 link-local

clock rate 128000

no shut

exit

interface g3/0

ip address 192.168.2.1 255.255.255.0
ipv6 address 2001:db8:acad:b::1/64

no shut

exit

En R3:
Figura 5.Configuraciones iniciales de IP en R3.

R3#conf t

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

R3(config)#ipv6 unicast-routing

R3(config)#no ip domain-lookup

R3(config)#line con ©

R3(config-line)#logging synchronous
R3(config-line)#fexec-timeout © ©
R3(config-line)#exit

R3(config)#interface s2/1

R3(config-if)#ip address 192.168.9.6 255.255.255.252
R3(config-if)#ipv6e address 2001:db8:acad:91::2/64
R3(config-if)#ipv6 address fe80::3 link-local
R3(config-if)#no shutdown

R3(config-if)#texit

R3(config)#interface g3/0

R3(config-if)#ip address 192.168.3.1 255.255.255.0
R3(config-if)#ipv6 address 2001:db8:acad:c::1/64
R3(config-if)#no shutdown

R3(config-if)#texit

R3(config)#

hostname R3

ipv6 unicast-routing
no ip domain-lookup
line con 0

logging synchronous

14



exec-timeout 0 0

exit

interface s2/1

ip address 192.168.9.6 255.255.255.252
ipv6 address 2001:db8:acad:91::2/64
ipv6 address fe80::3 link-local

no shutdown

exit

interface g3/0

ip address 192.168.3.1 255.255.255.0
ipv6 address 2001:db8:acad:c::1/64
no shutdown

exit

2. Ajustar el ancho de banda a 128 kbps sobre cada uno de los enlaces
seriales ubicados en R1, R2, y R3 y ajustar la velocidad de reloj de las

conexiones de DCE segun sea apropiado.

En R1
Figura 6.Configuracion de Clock Rate en R1.

Rl(config)#interface s2/0
R1(config-if)#bandwidth 128

R1(config-if)#clock rate 128000
Rl1(config-if)#no shut

interface s2/0
bandwidth 128
clock rate 128000
no shut

En R2:
Figura 7.Configuracion de Clock Rate en R2.

R2(config)#interface s2/©
R2(config-if)#bandwidth 128
R2(config-if)#no shut
R2(config-if)#exit

R2(config)#interface s2/1
R2(config-if)#bandwidth 128
R2(config-if)#clock rate 128000
R2(config-if)#no shut
R2(config-if)#exit

15



interface s2/0
bandwidth 128
no shut

exit

interface s2/1
bandwidth 128
clock rate 128000
no shut

exit

En R3:
Figura 8.Configuracién de Bandwidth en R3.

R3(config)#interface s2/1
R3(config-if)#bandwidth 128

R3(config-if)#no shut
R3(config-if)#exit

interface s2/1
bandwidth 128
no shut

exit

3. En R2 y R3 configurar las familias de direcciones OSPFv3 para IPv4 e
IPv6. Utilice el identificador de enrutamiento 2.2.2.2 en R2y 3.3.3.3 en
R3 para ambas familias de direcciones.

En R2:

Figura 9.Configuracion OSPFv3 en R2.

R2(config)#router ospfv3d 1
R2(config-router)#address-family ipv4 unicast
R2(config-router-af)#router-id 2.2.2.2
R2(config-router-af)#exit-address-family

R2(config-router)#address-family ipv6é unicast
R2(config-router-af)#router-id 2.2.2.2
R2(config-router-af)#fiexit-address-family
R2(config-router)#exit

router ospfv3 1
address-family ipv4 unicast

16



router-id 2.2.2.2
exit-address-family
address-family ipv6 unicast
router-id 2.2.2.2
exit-address-family

En R3:
Figura 10.Configuracion OSPFv3 en R3.

R3(config)#router ospfv3 1
R3(config-router)#address-family ipv4 unicast
R3(config-router-af)#router-id 3.3.3.3
R3(config-router-af)#passive-interface g3/0
R3(config-router-af)#default-information originate always

R3(config-router-af)#exit-address-family
R3(config-router)#address-family ipvé unicast
R3(config-router-af)#router-id 3.3.3.3
R3(config-router-af)#passive-interface g3/0
R3(config-router-af)#default-information originate always
R3(config-router-af)#fexit-address-famil

router ospfv3 1

address-family ipv4 unicast
router-id 3.3.3.3

passive-interface g3/0
default-information originate always
exit-address-family

address-family ipv6 unicast
router-id 3.3.3.3

passive-interface g3/0
default-information originate always
exit-address-family

17



4. En R2, configurar la interfaz FO/O en el area 1 de OSPF y la conexién
serial entre R2y R3 en OSPF area 0.

Figura 11.Configuracion Conexion Serial entre R2 y R3 en R2.

R2(config)#interface g3/@
R2(config-if)#ospfv3 1 ipv4 area 1
R2(config-if)#ospfv3 1 ipv6 area 1
R2(config-if)#exit
R2(config)#interface s2/1
R2(config-if)#ospfv3 1 ipv4 area ©

R2(config-if)#ospfv3 1 ipv6 area ©

R2(config-if)#exit

R2(config)#

*Dec 1 18:26:50.467: %0SPFv3-5-ADJCHG: Process 1, IPv4, Nbr 3.3.3.3 on Serial2/1 from LOADING to
FULL, Loading Done

*Dec 1 18:26:50.471: %O0SPFv3-5-ADJCHG: Process 1, IPv6, Nbr 3.3.3.3 on Serial2/1 from LOADING to
FULL, Loading Done

interface g3/0
ospfv3 1 ipv4 area 1
ospfv3 1 ipv6 area 1
exit

interface s2/1
ospfv3 1 ipv4 area O
ospfv3 1 ipv6 area O
exit

5. En RS, configurar la interfaz FO/0 y la conexion serial entre R2 y R3 en
OSPF area 0.

Figura 12.Configuracion Conexion Serial entre R2 y R3 en R3.

R3(config)#interface
R3(config-if)#ospfv3
R3(config-if)#ospfv3
R3(config-if)#exit

R3(config)#interface
R3(config-if)#ospfv3
R3(config-if)#ospfv3
R3(config-if)#exit

interface g3/0
ospfv3 1 ipv4 area 1
ospfv3 1 ipv6 area 1
exit

18



interface s2/1
ospfv3 1 ipv4 area O
ospfv3 1 ipv6 area O
exit

6. Configurar el area 1 como un area totalmente Stubby.

Figura 13.Configuracion de area 1 como Stubby.

R2(config)#router ospfv3 1
R2(config-router)#address-family ipv4 unicast
R2(config-router-af)#area 1 stub no-summary
R2(config-router-af)#exit-address-family

2(config-router)#address-family ipv6é unicast
R2(config-router-af)#area 1 stub no-summary
R2(config-router-af)#exit-address-family
R2(config-router)#exit

router ospfv3d 1
address-family ipv4 unicast
area 1 stub no-summary
exit-address-family
address-family ipv6 unicast
area 1 stub no-summary
exit-address-family

7. Propagar rutas por defecto de IPv4 y IPv6 en R3 al interior del dominio
OSPFv3. Nota: Es importante tener en cuenta que una ruta por defecto
es diferente a la definicion de rutas estéticas.

Figura 14.Propagacion de ruta OSPFv3 en R3.

R3(config)#router ospfv3 1
R3(config-router)#address-family ipv4 unicast
R3(config-router-af)#idefault-information originate always
R3(config-router-af)#exit-address-family

R3(config-router)#address-family ipvé unicast
R3(config-router-af)#default-information originate always
R3(config-router-af)#fexit-address-family
R3(config-router)#

router ospfv3 1
address-family ipv4 unicast
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default-information originate always
exit-address-family

address-family ipv6 unicast
default-information originate always
exit-address-family

8. Realizar la configuracion del protocolo EIGRP para IPv4 como IPv6.
Configurar lainterfaz FO/0 de R1y la conexion entre R1y R2 para EIGRP
con el sistema autonomo 101.

Figura 15.Configuracién EIGRP en R1.

R1(config)#router eigrp DUAL-STACK

Ril(config-router)#address-family ipv4 unicast autonomous-system 101
Rl(config-router-af)#af-interface g3/@
Ri(config-router-af-interface)#passive-interface
R1(config-router-af-interface)#exit-af-interface
Ri1(config-router-af)#topology base
Ri(config-router-af-topology)#exit-af-topology
Rl(config-router-af)#network 192.168.9.0 0.0.0.3
Ri(config-router-af)#network 192.168.110.8 0.0.8.255
Ri(config-router-af)#eigrp router-id 1.1.1.1
Ri1(config-router-af)#exit-address-family
Rl(config-router)#address-family ipvé unicast autonomous-system 101
Ri(config-router-af)#af-interface g3/@
R1(config-router-af-interface)#passive-interface
Ril(config-router-af-interface)#iexit-af-interface
Ri(config-router-af)#topology base
R1l(config-router-af-topology)#exit-af-topology
R1(config-router-af)#eigrp router-id 1.1.1.1
Ri1(config-router-af)#exit-address-family

Ri(config-router)#exit

router eigrp DUAL-STACK

address-family ipv4 unicast autonomous-system 101
af-interface g3/0

passive-interface

exit-af-interface

topology base

exit-af-topology

network 192.168.9.0 0.0.0.3

network 192.168.110.0 0.0.0.255

eigrp router-id 1.1.1.1

exit-address-family

address-family ipv6 unicast autonomous-system 101
af-interface g3/0

passive-interface
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exit-af-interface
topology base
exit-af-topology

eigrp router-id 1.1.1.1
exit-address-family

9. Asegurese de que el resumen automatico esta desactivado.

10.Configurar las interfaces pasivas para EIGRP segun sea apropiado.

11.En R2, configurar la redistribucién mutua entre OSPF y EIGRP para IPv4
e IPv6. Asignar métricas apropiadas cuando sea necesario.

Figura 16.Configuracion distribucién mutua OSPF — EIGRP.

R2(config)#router eigrp DUAL-STACK

R2(config-router)#address-family ipv4 unicast autonomous-system 101
R2(config-router-af)#topology base
R2(config-router-af-topology)#distribute-list 1 out
R2(config-router-af-topology)#distribute-1list R3-to-R1l out
R2(config-router-af-topology)#%e ospfv3d 1 metric 156 1@e 255 1 1508

R2(config-router-af-topology)#exit-af-topology
R2(config-router-af)#address-family ipvé unicast autonomous-system 101
R2(config-router-af)#topology base
R2(config-router-af-topology)#redistribute ospf 1 metric 1500 100 255 1 1560
R2(config-router-af-topology)#exit-af-topology

R2(config-router-af)#exit

router eigrp DUAL-STACK

address-family ipv4 unicast autonomous-system 101
topology base

distribute-list 1 out

distribute-list R3-to-R1 out

redistribute ospfv3 1 metric 1500 100 255 1 1500
exit-af-topology

address-family ipv6 unicast autonomous-system 101
topology base

redistribute ospf 1 metric 1500 100 255 1 1500
exit-af-topology

exit
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12.En R2, de hacer publicidad de la ruta 192.168.3.0/24 a R1 mediante una
lista de distribucion y ACL.

Figura 17.Creacién ACL en R2.

R2(config)#access-list 1 deny 192.168.3.0 ©.0.0.255

R2(config)#access-1list 1 permit any

access-list 1 deny 192.168.3.0 0.0.0.255
access-list 1 permit any

Parte 2: Verificar conectividad de red y control de la trayectoria.
a. Registrar las tablas de enrutamiento en cada uno de los routers, acorde
con los parametros de configuracion establecidos en el escenario

propuesto.

Revision en R1

Figura 18.Comprobacioén tabla de enrutamiento en R1.

Ri#tshow 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
i - IS-IS, su - IS-IS summary, 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, H - NHRP, 1 - LISP
+ - replicated route, % - next hop override

Gateway of last resort is not set

192.168.9.8/24 is variably subnetted, 2 subnets, 2 masks
192.168.9.8/30 is directly connected, Serial2/e@
192.168.9.1/32 is directly connected, Serial2/e

192.168.110.06/24 is variably subnetted, 2 subnets, 2 masks
192.168.110.8/24 is directly connected, GigabitEthernet3/e
192.168.110.1/32 is directly connected, GigabitEthernet3/0
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Figura 19.Revision de protocolos activos en R1.

Rl#show ip protocols
#*%% TP Routing is NSF aware *#*%

Routing Protocol is "eigrp 101"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Default networks flagged in outgoing updates
Default networks accepted from incoming updates
EIGRP-IPv4 VR(DUAL-STACK) Address-Family Protocol for AS(1e1)
Metric weight K1=1, K2=8, K3=1, K4=0, K5=0 K6=0
Metric rib-scale 128
Metric version 64bit
NSF-aware route hold timer is 240
Router-ID: 1.1.1.1
Topology : © (base)
Active Timer: 3 min
Distance: internal 9@ external 176

Maximum path: 4

Maximum hopcount 100
Maximum metric variance 1
Total Prefix Count: 2
Total Redist Count: ©

Automatic Summarization: disabled
Maximum path: 4
Routing for Networks:
192.168.9.08/30
192.168.110.0
Passive Interface(s):
GigabitEthernet3/e
Routing Information Sources:
Gateway Distance Last Update
Distance: internal 9@ external 176
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Revisién en R2

Figura 20.Comprobacion tabla de enrutamiento en R2.

R2#show 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
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, 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, H - NHRP, 1 - LISP
+ - replicated route, % - next hop override

Gateway of last resort is 192.168.9.6 to network ©.9.0.0

O*E2 ©.0.0.6/0 [116/1] via 192.168.9.6, ©0:04:16, Serial2/1

192.168.2.8/24 is variably subnetted, 2 subnets, 2 masks
192.168.2.8/24 is directly connected, GigabitEthernet3/e
192.168.2.1/32 is directly connected, GigabitEthernet3/e

IA 192.168.3.6/24 [110/782] via 192.168.9.6, ©0:04:16, Serial2/1

192.168.9.08/24 is variably subnetted, 4 subnets, 2 masks
192.168.9.8/30 is directly connected, Serial2/e
192.168.9.2/32 is directly connected, Serial2/e
192.168.9.4/30 is directly connected, Serial2/1
192.168.9.5/32 is directly connected, Serial2/1

Figura 21.Revision de protocolos activos en R2.

R2#show ip protocols
**¥% TP Routing is NSF aware ***

Routing Protocol is "ospfv3 1"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 2.2.2.2
Area border router
Number of areas: 1 normal, 1 stub, @ nssa
Interfaces (Area @):
Serial2/1
Interfaces (Area 1):
GigabitEthernet3/e
Maximum path: 4
Routing Information Sources:
Gateway Distance Last Update
3.3.3.3 11e 00:04:44

Distance: (default is 110)

Routing Protocol is "eigrp 101"

Outgoing update filter list for all interfaces is R3-to-R1
Incoming update filter list for all interfaces is not set
Default networks flagged in outgoing updates
Default networks accepted from incoming updates
Redistributing: ospfv3 1
EIGRP-IPv4 VR(DUAL-STACK) Address-Family Protocol for AS(101)

Metric weight K1=1, K2=0, K3=1, K4=0, K5=0 K6=0

Metric rib-scale 128

Metric version 64bit

NSF-aware route hold timer is 240

Router-ID: 192.168.9.5

Topology : © (base)

Active Timer: 3 min
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Figura 22.Revision de protocolos activos en R2.

Routing Protocol is "eigrp 101"
Outgoing update filter list for all interfaces is R3-to-R1
Incoming update filter list for all interfaces is not set
Default networks flagged in outgoing updates
Default networks accepted from incoming updates
Redistributing: ospfv3 1
EIGRP-IPv4 VR(DUAL-STACK) Address-Family Protocol for AS(101)
Metric weight K1=1, K2=0, K3=1, K4=0, K5=0 K6=0
Metric rib-scale 128
Metric version 64bit
NSF-aware route hold timer is 240
Router-ID: 192.168.9.5
Topology : © (base)
Active Timer: 3 min
Distance: internal 96 external 176
Maximum path: 4
Maximum hopcount 100
Maximum metric variance 1
Total Prefix Count: ©
Total Redist Count: ©

Automatic Summarization: disabled
Maximum path: 4
Routing for Networks:
Routing Information Sources:
Gateway Distance Last Update
Distance: internal 90 external 17@

R24#

Revisién en R3

Figura 23.Comprobacion tabla de enrutamiento en R3.

R3#show 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
i - IS-IS, su - IS-IS summary, 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, H - NHRP, 1 - LISP
+ - replicated route, % - next hop override

Gateway of last resort is not set

0 IA 192.168.2.0/24 [11e/782] via 192.168.9.5, ©0:37:15, Serial2/1
192.168.3.0/24 is variably subnetted, 2 subnets, 2 masks
192.168.3.0/24 is directly connected, GigabitEthernet3/e
192.168.3.1/32 is directly connected, GigabitEthernet3/e
192.168.9.0/24 is variably subnetted, 2 subnets, 2 masks
192.168.9.4/30 is directly connected, Serial2/1
192.168.9.6/32 is directly connected, Serial2/1
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Figura 24.Revision de protocolos activos en R3.

R3#show ip protocols
*** TP Routing is NSF aware ***

Routing Protocol is "ospfv3 1"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 3.3.3.3
Area border and autonomous system boundary router
Number of areas: 2 normal, © stub, © nssa
Interfaces (Area @):

Serial2/1
Interfaces (Area 1):
GigabitEthernet3/@
Maximum path: 4
Routing Information Sources:
Gateway Distance Last Update
2.2.2.2 118 00:37:50
Distance: (default is 110)

R3#
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b. Verificar comunicacion entre routers mediante el comando ping y
traceroute.
A continuacion, se realizan pruebas de conectividad mediante Ping entre
todos los dispositivos de la infraestructura, como se puede apreciar algunos
paquetes son rechazados debido a la configuracién presentada en las ACL.

Figura 25.Pruebas de conectividad mediante Ping.

Ri#ping 192.168.116.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.110.1, timeout is 2 seconds:

Success rate is 180 percent (5/5), round-trip min/avg/max 1/3/8 ms
Rl#tping 192.168.9.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.9.1, timeout is seconds:

Success rate is 180 percent (5/5), round-trip min/avg/max 20/32/44 ms
R1#fping 192.168.9.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.9.2, timeout is seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max 12/18/20 ms
Ri#ping 192.168.2.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.2.1, timeout i seconds:

Success rate is © percent (©/5)

Rl#ping 192.168.9.5

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.9.5, timeout i seconds:

Success rate is @ percent (©/5)

R1#ping 192.168.9.6

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.9.6, timeout i seconds:

Success rate is @ percent (0/5)

Ril#ping 192.168.3.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 192.168.3.1, timeout i seconds:
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Figura 26.Pruebas de conectividad mediante Ping.

Sending 5, 100-byte ICMP Echos to 192.168.3.1, timeout is 2 seconds:

Success rate is @ percent (8/5)

Rl#ping 2601:db8:acad:110::

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:ACAD:110::1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4 ms
Rl#ping 2001:db8:acad:90::

Type escape sequence to abort.

Sending 5, 108-byte ICMP Echos to 26@1:DB8:ACAD:90::1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/1 ms
Rl#ping 2001:db8:acad:90::

Type escape sequence to abort.

Sending 5, 108-byte ICMP Echos to 2601:DB8:ACAD:90::2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 16/18/20 ms
Rl#tping 2001:db8:acad:b::1

Type escape sequence to abort.

Sending 5, 108-byte ICMP Echos to 2801:DB8:ACAD:B::1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/16/20 ms
Rl#tping 2001:db8:acad:91::1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:ACAD:91::1, timeout is 2 seconds:

Success rate is 1080 percent (5/5), round-trip min/avg/max = 16/18/20 ms
Rl#ping 2001:db8:acad:c::

Type escape sequence to abort.

Sending 5, 10©-byte ICMP Echos to 2001:DB8:ACAD:C::1, timeout is 2 seconds:

Success rate is @ percent (©/5)
Rl#ping 2001:db8:feed:1::1

Figura 27.Pruebas de conectividad mediante Ping.

Success rate is © percent (©/5)
R1l#ping 2001:db8:feed:1::
Type escape sequence to abort.

Sending 5, 10@-byte ICMP Echos to 2001:DB8:FEED:1::1, timeout is 2 seconds:

R

Success rate is © percent (©/5)
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c. Verificar que las rutas filtradas no estan presentes en las tablas de
enrutamiento de los routers correctas.

Figura 28.Revision de direcciones filtradas.

R2#show access-lists
Standard IP access list 1
10 deny 192.168.3.0, wildcard bits ©.0.0.255

20 permit any
R2#

Nota : Puede ser que Una o mas direcciones no seran accesibles desde
todos los routers después de la configuracion final debido a la utilizacion de
listas de distribucion para filtrar rutas y el uso de IPv4 e IPv6 en la misma
red.
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ESCENARIO 2

Una empresa de comunicaciones presenta una estructura Core acorde a la
topologia de red, en donde el estudiante serd el administrador de la red, el cual
deberé configurar e interconectar entre si cada uno de los dispositivos que forman
parte del escenario, acorde con los lineamientos establecidos para el
direccionamiento IP, etherchannels, VLANs y demas aspectos que forman parte del
escenario propuesto.

Topologia de red

Figura 29.Escenario 2.

Lo0: 1.1.1.1
DLS2 /O
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Parte 1: Configurar lared de acuerdo con las especificaciones.
a. Apagar todas las interfaces en cada switch.

DLS1:

Figura 31.Shutdown de todas las interfaces en DLS1.

CiscoIOUL215.2d-1# config t
Enter configuration commands, one per line. End with CNTL/Z.
CiscoIOUL215.2d-1(config)#interface range e8/©-3,el1/08-3,e2/0-3,e3/0-3

CiscoIOUL215.2d-1(config-if-range)#shutdown
CiscoIOUL215.2d-1(config-if-range)#

config t

interface range e0/0-3,e1/0-3,e2/0-3,e3/0-
3

shutdown

DLS2:

Figura 32.Shutdown de todas las interfaces en DLS2.

CiscoIOUL215.2d-2#config t
Enter configuration commands, one per line. End with CNTL/Z.
CiscolIOUL215.2d-2(config)#interface range e@/0-3,el/0-3,e2/0-3,e3/0-3

CiscoIOUL215.2d-2(config-if-range)#shutdown
CiscoIOUL215.2d-2(config-if-range)#

config t

interface range e0/0-3,e1/0-3,e2/0-
3,e3/0-3

shutdown

ALSI:

Figura 33.Shutdown de todas las interfaces en ALS1.

CiscoIOUL215.2d-3# config t
Enter configuration commands, one per line. End with CNTL/Z.

CiscoIOUL215.2d-3(config)#tinterface range e0/0-3,el/0-3,e2/0-3,e3/0-3
CiscoIOUL215.2d-3(config-if-range)#shutdown
CiscoIOUL215.2d-3(config-if-range)#

config t

interface range e0/0-3,e1/0-3,e2/0-
3,e3/0-3

shutdown
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ALS2:

Figura 34.Shutdown de todas las interfaces en ALS2.

CiscoIOUL215.2d-4# config t
Enter configuration commands, one per line. End with CNTL/Z.
CiscoIOUL215.2d-4(config)#interface range e8/©-3,el/0-3,e2/0-3,e3/0-3

CiscoIOUL215.2d-4(config-if-range)#tshutdown
CiscoIOUL215.2d-4(config-if-range)#

config t

interface range e0/0-3,e1/0-3,e2/0-
3,e3/0-3

shutdown

b. Asignar un nombre a cada switch acorde al escenario establecido.

DLS1:
Figura 35.Asignacion de nombre en DLS1.

CiscoIOUL215.2d-1(config)#hostname DLS1

| hostname DLS1 |

DLS2:
Figura 36.Asignacion de nombre en DLS2.

CiscoIOUL215.2d-2(config)#hostname DLS2

| hostname DLS?2 |

ALS1:
Figura 37.Asignacion de nombre en ALS1.

CiscoIOUL215.2d-3(config)#hostname ALS1

| hostname ALS1 |




ALS2:
Figura 38.Asignacion de nombre en ALS2.

CiscoIOUL215.2d-4(config)#hostname ALS2

| hostname ALS?2 |

c. Configurar los puertos troncales y Port-channels tal como se muestra en el
diagrama.

1. Laconexionentre DLS1y DLS2 seradun EtherChannel capa-3 utilizando
LACP. Para DLSL1 se utilizara la direcciéon IP 10.12.12.1/30 y para DLS2
utilizara 10.12.12.2/30.

2. Los Port-channels en las interfaces Fa0/7 y Fa0/8 utilizaran LACP.

3. Los Port-channels en las interfaces FO/9 y fa0/10 utilizara PAgP.

4. Todos los puertos troncales seran asignados a la VLAN 800 como la
VLAN nativa.

DLS1:
Figura 39.Creacion de PortChannel en DLS1.

DLS1(config)#int ran e®/0-1
DLS1(config-if-range)#no switchport
DLS1(config-if-range)#channel-group 12 mode active
Creating a port-channel interface Port-channel 12

DLS1(config-if-range)#no shut
DLS1(config-if-range)#exit

DLS1(config)#interface port-channel 12
DLS1(config-if)#ip address 1©.12.12.1 255.255,255,252
DLS1(config-if)#exit

DLS1(config)#int ran e®/2-3,el/0-1
DLS1(config-if-range)#switchport trunk encapsulation dotlq
DLS1(config-if-range)#switchport trunk native vlan 8ee
DLS1(config-if-range)#switchport mode trunk
DLS1(config-if-range)#switchport nonegotiate
DLS1(config-if-range)#no shut
DLS1(config-if-range)#exit

DLS1(config)#int ran e®/2-3

DLS1(config-if-range)#desc member of pol to ALS1
DLS1(config-if-range)#channel-group 1 mode active
Creating a port-channel interface Port-channel 1

DLS1(config-if-range)#exit

DLS1(config)#int ran el/e-1
DLS1(config-if-range)i#desc member of po4 to ALS2
DLS1(config-if-range)#channel-group 4 mode desirable
Creating a port-channel interface Port-channel 4

DLS1(config-if-range)#exit
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int ran e0/0-1

no switchport

channel-group 12 mode active
no shut

exit

interface port-channel 12

ip address 10.12.12.1
255.255.255.252

exit

int ran e0/2-3,e1/0-1
switchport trunk encapsulation
dotlq

switchport trunk native vian 800
switchport mode trunk
switchport nonegotiate

no shut

exit

int ran e0/2-3

desc member of pol to ALS1
channel-group 1 mode active
exit

int ran e1/0-1

desc member of po4 to ALS2
channel-group 4 mode desirable
exit
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DLS2:
Figura 40.Creacion de PortChannel en DLS2.

DLS2(config)#int ran el/©-1
DLS2(config-if-range)#desc member of po3 to ALS1
DLS2(config-if-range)#channel-group 3 mode desirable
DLS2(config-if-range)#exit

DLS2(config)#int ran e@/e-1

DLS2(config-if-range)#no switchport
DLS2(config-if-range)#channel-group 12 mode active
DLS2(config-if-range)#no shut
DLS2(config-if-range)#exit

DLS2(config)#interface port-channel 12
DLS2(config-if)#ip address 1©.12.12.2 255.255.255.252
DLS2(config-if)#exit

DLS2(config)#int ran e®/2-3,el/0-1
DLS2(config-if-range)#switchport trunk encapsulation dotlq
DLS2(config-if-range)#tswitchport trunk native vlan 8@
DLS2(config-if-range)#switchport mode trunk
DLS2(config-if-range)#switchport nonegotiate
DLS2(config-if-range)#no shut
DLS2(config-if-range)#exit

DLS2(config)#int ran e®/2-3
DLS2(config-if-range)#desc member of pol to ALS2
DLS2(config-if-range)#ichannel-group 2 mode active
DLS2(config-if-range)#exit

DLS2(config)#int ran el/e-1
DLS2(config-if-range)#desc member of po3 to ALS1
DLS2(config-if-range)#channel-group 3 mode desirable
DLS2(config-if-range)#texit

DLS2(config)#

int ran e0/0-1

no switchport

channel-group 12 mode active
no shut

exit

interface port-channel 12

ip address 10.12.12.2
255.255.255.252

exit

int ran e0/2-3,e1/0-1
switchport trunk encapsulation
dotlq

switchport trunk native vlan 800
switchport mode trunk
switchport nonegotiate

no shut

exit

35



int ran e0/2-3

desc member of pol to ALS2
channel-group 2 mode active
exit

int ran e1/0-1

desc member of po3 to ALS1
channel-group 3 mode desirable
exit

ALS1:
Figura 41.Creacién de PortChannel en ALS1.

ALS1(config)#int ran e@/2-3,el/0-1

ALS1(config-if-range)#switchport trunk native vlan 800

ALS1(config-if-range)#switchport mode trunk

Command rejected: An interface whose trunk encapsulation is "Auto" can not be configured to "trun
k" mode.

% Range command terminated because it failed on Ethernet@/2

ALS1(config-if-range)#switchport nonegotiate

Command rejected: Conflict between 'nonegotiate’ and ‘dynamic' status on this interface: Ete/2
% Range command terminated because it failed on Ethernet@/2

ALS1(config-if-range)#no shut

ALS1(config-if-range)#exit

ALS1(config)#int ran e@/2-3

ALS1(config-if-range)#desc member of pol to DLS1

ALS1(config-if-range)#channel-group 1 mode active

Creating a port-channel interface Port-channel 1

ALS1(config-if-range)#$trunk allowed vlan 12,123,234,800,1016,1111,3456
ALS1(config-if-range)#no shut

ALS1(config-if-range)#exit

ALS1(config)#int ran el/e-1

ALS1(config-if-range)#desc member of po 3 to DLS2
ALS1(config-if-range)#channel-group 3 mode desirable

Creating a port-channel interface Port-channel 3

ALS1(config-if-range)#$trunk allowed vlan 12,123,234,800,1016,1111,3456
ALS1(config-if-range)#no shut

ALS1(config-if-range)#exit

ALS1(config)#int vlan 3456

ALS1(config-if)#ip address 10.34.56.101 255.255.255.0

ALS1(config-if)#no shut

Figura 42.Creacion de PortChannel en ALS1.

ALS1(config-if-range)#texit
ALS1(config)#int vlan 3456
ALS1(config-if)#ip address 10.34.56.101 255.255.255.0

ALS1(config-if)#no shut

ALS1(config-if)#Hexit

ALS1(config)#ip default-gateway 10.34.56.254
ALS1(config)#

int ran e0/2-3,e1/0-1

switchport trunk native vlan 800
switchport mode trunk
switchport nonegotiate

no shut
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exit

int ran e0/2-3

desc member of pol to DLS1
channel-group 1 mode active
switchport trunk allowed vlan
12,123,234,800,1010,1111,3456
no shut

exit

int ran e1/0-1

desc member of po 3to DLS2
channel-group 3 mode desirable
switchport trunk allowed vlan
12,123,234,800,1010,1111,3456
no shut

exit

int vlan 3456

ip address 10.34.56.101 255.255.255.0
no shut

exit

ip default-gateway 10.34.56.254

ALS2:
Figura 43.Creacion de PortChannel en ALS2.

ALS2(config)#int ran e8/2-3,el/0-1

ALS2(config-if-range)#switchport trunk native vlan 8@

ALS2(config-if-range)#switchport mode trunk

Command rejected: An interface whose trunk encapsulation is "Auto" can not be configured to "trun
k" mode.

% Range command terminated because it failed on Ethernet®/2

ALS2(config-if-range)#switchport nonegotiate

Command rejected: Conflict between 'nonegotiate' and 'dynamic' status on this interface: Et©/2
% Range command terminated because it failed on Ethernete/2

ALS2(config-if-range)#exit

ALS2(config)#int ran e8/2-3

ALS2(config-if-range)#desc member of po2 to DLS2

ALS2(config-if-range)#channel-group 2 mode active

Creating a port-channel interface Port-channel 2

ALS2(config-if-range)#$trunk allowed vlan 12,123,234,800,1010,1111,3456

ALS2(config-if-range)#no shut
ALS2(config-if-range)#exit

ALS2(config)#int ran el/e-1
ALS2(config-if-range)#desc member of po 4 to DLS1
ALS2(config-if-range)#channel-group 4 mode desirable
Creating a port-channel interface Port-channel 4

ALS2(config-if-range)#$trunk allowed vlan 12,123,234,800,1010,1111,3456
ALS2(config-if-range)#no shut

ALS2(config-if-range)#exit

ALS2(config)#int vlan 3456

ALS2(config-if)#ip add 1©.34.56.102 255.255.255.0

ALS2(config-if)#no shut

ALS2(config-if)#exit

ALS2(config)#ip default-gateway 10.34.56.254

ALS2(config)#

int ran e0/2-3,e1/0-1
switchport trunk native vlan 800
switchport mode trunk
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switchport nonegotiate

exit

int ran e0/2-3

desc member of po2 to DLS2
channel-group 2 mode active
switchport trunk allowed vlan
12,123,234,800,1010,1111,3456
no shut

exit

int ran e1/0-1

desc member of po 4 to DLS1
channel-group 4 mode desirable
switchport trunk allowed vlan
12,123,234,800,1010,1111,3456
no shut

exit

int vlan 3456

ip add 10.34.56.102 255.255.255.0
no shut

exit

ip default-gateway 10.34.56.254

d. Configurar DLS1, ALS1, y ALS2 para utilizar VTP version 3
1. Utilizar el nombre de dominio UNAD con la contrasefia cisco123
2. Configurar DLS1 como servidor principal para las VLAN.
3. Configurar ALS1y ALS2 como clientes VTP.

DLS1:
vtp domain UNAD
vtp ver 3
vtp password
ciscol23
vtp primary vlan
ALS1:

vtp domain UNAD
vtp ver 3

vtp mode client
vtp password
ciscol23
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ALS2:

vtp domain UNAD
vtp ver 3

vitp mode client
vtp password
ciscol23

e. Configurar en el servidor principal las siguientes VLAN:

Tabla 1.Vlans a configurar.

Numero de Nombre de Numero de
VLAN VLAN VLAN Nombre de VLAN
800 | NATIVA 434 | ESTACIONAMIENTO
12 | EJECUTIVOS 123 | MANTENIMIENTO
234 |HUESPEDES 1010|VvOZ
1111 | VIDEONET 3456 | ADMINISTRACION
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DLS1:

Figura 44.Configuracion de Vlans en DLS1.

DLS1(config)#vtp mode transparent
Setting device to VTP Transparent mode for VLANS.
DLS1(config)#vlan 800
DLS1(config-vlan)#name NATIVA
DLS1(config-vlan)#exit
DLS1(config)#vlan 434
DLS1(config-vlan)#name ESTACIONAMIENTO
DLS1(config-vlan)#exit
DLS1(config)#vlan 12
DLS1(config-vlan)#name EJECUTIVOS
DLS1(config-vlan)#exit
DLS1(config)#vlan 123
DLS1(config-vlan)#name MANTENIMIENTO
DLS1(config-vlan)#exit
DLS1(config)#vlan 234
DLS1(config-vlan)#name HUESPEDES
DLS1(config-vlan)#exit
DLS1(config)#vlan 1010
DLS1(config-vlan)#name
DLS1(config-vlan)#exit
DLS1(config)#vlan 1111
DLS1(config-vlan)#name VIDEONET
DLS1(config-vlan)#exit
DLS1(config)#vlan 3456
DLS1(config-vlan)#name ADMINISTRACION

vtp mode transparent
vlan 800

name NATIVA

exit

vlan 434

name
ESTACIONAMIENTO
exit

vlan 12

name EJECUTIVOS
exit

vlan 123

name
MANTENIMIENTO
exit
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vlan 234

name HUESPEDES
exit

vlan 1010

name VOZ

exit

vlan 1111

name VIDEONET
exit

vlan 3456

name
ADMINISTRACION

f. En DLS1, suspender la VLAN 434

vlan 434
state
suspend
exit

g. Configurar DLS2 en modo VTP transparente VTP utilizando VTP version 2,
y configurar en DLS2 las mismas VLAN que en DLSL1.

DLS2:
Figura 45.Configuracion de Vlans en DLS2.

DLS2(conftig)#vtp mode transparent
Setting device to VTP Transparent mode for VLANS.
DLS2(config)#vlan 860
DLS2(config-vlan)#name NATIVA
DLS2(config-vlan)#exit
DLS2(config)#vlan 434
DLS2(config-vlan)#name ESTACIONAMIENTO
DLS2(config-vlan)#exit
DLS2(config)#vlan 12
DLS2(config-vlan)#name EJECUTIVOS
DLS2(config-vlan)#exit
DLS2(config)#vlan 123
DLS2(config-vlan)#name MANTENIMIENTO
DLS2(config-vlan)#exit
DLS2(config)#vlan 234
DLS2(config-vlan)#name HUESPEDES
DLS2(config-vlan)#exit
DLS2(config)#vlan 10610
DLS2(config-vlan)#name
DLS2(config-vlan)#exit
DLS2(config)#vlan 1111
DLS2(config-vlan)#name VIDEONET
DLS2(config-vlan)#exit
DLS2(config)#vlan 3456
DLS2(config-vlan)#name ADMINISTRACION
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vtp ver 2

vtp mode transparent
vlan 800

name NATIVA

exit

vlan 434

name
ESTACIONAMIENTO
exit

vlan 12

name EJECUTIVOS
exit

vlan 123

name
MANTENIMIENTO
exit

vlan 234

name HUESPEDES
exit

vlan 1010

name VOZ

exit

vlan 1111

name VIDEONET
exit

vlan 3456

name
ADMINISTRACION

h. Suspender VLAN 434 en DLS2.
DLS2:
Figura 46.Suspension de Vlan 434 en DLS2.

DLS2(config-vlan)#vlan 434

DLS2(config-vlan)#istate suspend
DLS2(config-vlan)#exit

vlan 434
state
suspend
exit
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i. En DLS2, crear VLAN 567 con el nombre de CONTABILIDAD. La VLAN de

CONTABILIDAD no podra estar disponible en cualquier otro Switch de la red.
DLS1:

Figura 47.Creacion de Vlan nueva en DLS2.

DLS2(config)#vlan 567
DLS2(config-vlan)#name CONTABILIDAD

DLS2(config-vlan)#exit

vlan 567

name
CONTABILIDAD
exit

j. Configurar DLS1 como Spanning tree root para las VLAN 1, 12, 434, 800,
1010, 1111 y 3456 y como raiz secundaria para las VLAN 123y 234.
DLS1:

spanning-tree vlan 1,12,434,800,1010,1111,3456
root primary
spanning-tree vlan 123,234 root secondary

k. Configurar DLS2 como Spanning tree root para las VLAN 123y 234y como
unaraiz secundaria paralas VLAN 12, 434, 800, 1010, 1111 y 3456.
DLS2:

Figura 48.Configuracion de Spanning Tree en DLS2.

DLS2(config)#spanning-tree vlan 123,234 root primary

DLS2(config)#spanning-tree vlan 1,12,434,800,10108,3456 root secondary

spanning-tree vlan 123,234 root primary
spanning-tree vlan 1,12,434,800,1010,3456 root secondary

|. Configurar todos los puertos como troncales de tal forma que solamente las
VLAN gue se han creado se les permitira circular a través de estos puertos.
DLS1:

interface port-channel 1

switchport trunk allowed vlan 12,123,234,800,1010,1111,3456
exit

interface port-channel 4

switchport trunk allowed vlan 12,123,234,800,1010,1111,3456
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DLS2:

Figura 49.Configuracion de troncales

DLS2(config)#interface port-channel 2
DLS2(config-if)#switchport trunk allowed vlan 12,123,234,8060,1010,1111,3456
DLS2(config-if)#exit

DLS2(config)#interface port-channel 3
DLS2(config-if)#switchport trunk allowed vlan 12,123,234,800,1010,1111,3456

en DLS2.

DLS2(config-if)#exit

interface port-channel 2
switchport trunk allowed vlian
12,123,234,800,1010,1111,3456
exit

interface port-channel 3
switchport trunk allowed vlian
12,123,234,800,1010,1111,3456
exit

m. Configurar las siguientes interfaces como puertos de acceso, asignados a
las VLAN de la siguiente manera:

Tabla 2.Configuracion de puertos de acceso basados en Vian.

INTERFAZ DLS1 DLS2 ALS1 ALS2
e2/0 3456 12,1010 123, 1010 |234
e2/1 1111 1111 1111 1111
e2/2-3 567
DLS1:

interface e2/0

switchport host

switchport access vlan

3456

no shut

exit

int e2/1

swi host

swiacv 1111

no sh

exit
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DLS2:
Figura 50.Configuracion de puertos de acceso en DLS2.

DLS2(config)#int e2/1
DLS2(config-if)#swi host

switchport mode will be set to access
spanning-tree portfast will be enabled
channel group will be disabled

DLS2(config-if)#swi ac v 1111
DLS2(config-if)#no sh
DLS2(config-if)#texit

DLS2(config)#int ran e2/2-3
DLS2(config-if-range)#swi host
switchport mode will be set to access
spanning-tree portfast will be enabled
channel group will be disabled

DLS2(config-if-range)#iswi ac v
DLS2(config-if-range)#no shut
DLS2(config-if-range)#

interface e2/0

switchport host
switchport access vlan 12
switchport voice vlan 1010
no shut

exit

int e2/1

swi host

swiacv 1111

no sh

exit

int ran e2/2-3

swi host

swi ac v 567

no shut
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ALS1:

Figura 51.Configuracion de puertos de acceso en ALS1.

ALS1(config-if)#switchport host
switchport mode will be set to access
spanning-tree portfast will be enabled
channel group will be disabled

ALS1(config-if)#switchport access vlan 123
ALS1(config-if)#switchport voice vlan 1010
ALS1(config-if)#no shut
ALS1(config-if)#exit

ALS1(config)#int e2/1

ALS1(config-if)#swi host

switchport mode will be set to access
spanning-tree portfast will be enabled
channel group will be disabled

ALS1(config-if)#swi ac v 1111
ALS1(config-if)#no sh
ALS1(config-if)#exit

int e2/0

switchport host
switchport access vlan
123

switchport voice vian
1010

no shut

exit

int e2/1

swi host

swiacv 1111

no sh

exit
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ALS2:

Figura 52.Configuracion de puertos de acceso en ALS2.

ALS2(config)#int e2/0
ALS2(config-if)#switchport host
switchport mode will be set to access
spanning-tree portfast will be enabled
channel group will be disabled

ALS2(config-if)#switchport access vlan 234
ALS2(config-if)#no shut
ALS2(config-if)#exit

ALS2(config)#int e2/1
ALS2(config-if)#swi host

switchport mode will be set to access
spanning-tree portfast will be enabled
channel group will be disabled

ALS2(config-if)#swi ac v 1111
ALS2(config-if)#no sh
ALS2(config-if)#exit

int e2/0
switchport host
switchport access vlan
234

no shut

exit

int e2/1

swi host
swiacv 1111
no sh

exit
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Parte 2: conectividad de red de pruebay las opciones configuradas.

a. Verificar la existencia de las VLAN correctas en todos los switches y la
asignacion de puertos troncales y de acceso.

DLS1:
Figura 53.Verificacion de creacion de Vlans en DLS1.

DLS1#show vlan brief

default active Etl/2, Et1/3, Et2/2, Et2/3
Et3/@, Et3/1, Et3/2, Et3/3

EJECUTIVOS active

MANTENIMIENTO active

HUESPEDES active

ESTACIONAMIENTO suspended

NATIVA active

fddi-default act/unsup

trcrf-default act/unsup

fddinet-default act/unsup

trbrf-default act/unsup

VOZ active

VIDEONET active

ADMINISTRACION active

default active Etl/2, Et1l/3, Et3/@, Et3/1
Et3/2, Et3/3

EJECUTIVOS active Et2/0

MANTENIMIENTO active

HUESPEDES active

ESTACIONAMIENTO suspended

CONTABILIDAD active Et2/2, Et2/3

NATIVA active

fddi-default act/unsup

trcrf-default act/unsup

fddinet-default act/unsup

trbrf-default act/unsup

VozZ active Et2/0

VIDEONET active Et2/1

ADMINISTRACION active
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ALS1:

Figura 55.Verificacion de creacion de Vlans en ALS1.

ALS1#show vlan brief
Status
default active
fddi-default act/unsup
trcrf-default act/unsup

fddinet-default act/unsup
trbrf-default act/unsup

ALS2:

Ports

Ete/e, Ete/1, Etl/2, Et1/3
Et2/2, Et2/3, Et3/@, Et3/1

Et3/2, Et3/3, Pol, Po3

Figura 56.Verificacion de creacion de Vlans en ALS2.

ALS2#show vlan brief

Status

default active

fddi-default act/unsup
trcrf-default act/unsup
fddinet-default act/unsup
trbrf-default act/unsup
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Ports

Ete/e, Ete/1, Etl/2, Et1/3
Et2/2, Et2/3, Et3/0, Et3/1
Et3/2, Et3/3, Po2, Pod




b. Verificar que el EtherChannel entre DLS1 y ALS1 esta configurado
correctamente.
DLS1:

Figura 57.Revision de PortChannel creados en DLS1.

etherchannel summary

- down P - bundled in port-channel
stand-alone s - suspended
Hot-standby (LACP only)
Layer3 S - Layer2
in use N - not in use, no aggregation
failed to allocate aggregator

not in use, minimum links not met

not in use, port not aggregated due to minimum links not met
unsuitable for bundling

waiting to be aggregated

default port

formed by Auto LAG
channel-groups in use: 3
aggregators:

Group Port-channel Protocol

Po1(SU) LACP Ete/2(P) Ete/3(P)
Po4(SU) PAgP Et1/0(P) Et1/1(P)
Po12(RU) LACP Ete/o(P) Ete/1(P)
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DLS2:
Figura 58.Revision de PortChannel creados en DLS2.

DLS2#show etherchannel summary

Flags: D down P - bundled in port-channel

I stand-alone s - suspended

H Hot-standby (LACP only)

R Layer3 S - Layer2

U in use N - not in use, no aggregation
f failed to allocate aggregator

not in use, minimum links not met

not in use, port not aggregated due to minimum links not met
unsuitable for bundling

waiting to be aggregated

default port

formed by Auto LAG
Number of channel-groups in use: 3
Number of aggregators:

Group Port-channel Protocol

Po2(SU) LACP Ete/2(P) Ete/3(P)
Po3(SU) PAgP Et1/0(P) Et1/1(P)
Po12(RU) LACP Ete/e(P) Ete/1(P)
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ALS1:
Figura 59.Revision de PortChannel creados en ALS1.

ALS1#show etherchannel summary

Flags: D down P - bundled in port-channel

I stand-alone s - suspended

H Hot-standby (LACP only)

R Layer3 S - Layer2

U in use N - not in use, no aggregation
f failed to allocate aggregator

not in use, minimum links not met

not in use, port not aggregated due to minimum links not met
unsuitable for bundling

waiting to be aggregated

default port

formed by Auto LAG

Number of channel-groups in use: 2
Number of aggregators:

Po1(SU) LACP Ete/2(P) Ete/3(P)
ETE)) PAgP Et1/0(P) Et1/1(P)
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ALS2:
Figura 60.Revision de PortChannel creados en ALS2.

ALS2#show etherchannel summary
|3 ET-

D - down P - bundled in port-channel

I stand-alone s - suspended

H Hot-standby (LACP only)

R Layer3 S - Layer2

U in use N - not in use, no aggregation
f failed to allocate aggregator

not in use, minimum links not met

not in use, port not aggregated due to minimum links not met
unsuitable for bundling

waiting to be aggregated

default port

formed by Auto LAG

channel-groups in use: 2
aggregators:

Po2(SU) LACP Ete/2(P) Ete/3(P)
Po4(SU) PAgP Et1/0(P) Et1/1(P)

c. Verificar la configuracion de Spanning tree entre DLS1 o DLS2 para cada
VLAN.
DLS1:

Figura 61.Verificacion configuracion Spanning Tree en DLS1.

DLS1#show spanning-tree root

Root Hello Max Fwd

Root ID Time Age Dly Root Port
VLANGO12 aabb.ccoe.0100 20 15
VLAN©123 aabb.ccoe.01e0 20 15

VLANO234 aabb.ccoe.0100 20 15
VLAN©8OG0O aabb.ccoe.o01e0 20 15
VLANl1©10© aabb.ccoe.o01e0 20 15
VLAN1111 aabb.ccoe.o01e0 20 15
VLAN3456 aabb.ccoe.o01e0 20 15
DLS1#
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DLS2:

Figura 62.Verificacion configuracion Spanning Tree en DLS2.

DLS2#show spanning-tree root

32769 aabb.cceo.e400
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Hello Max Fwd
Time Age Dly

20 15

Root Port

Root Port

Root Port




CONCLUSIONES

Mediante la implementacion de Vlans pudimos crear redes independientes, esto
aporta ventajas significativas en la segregacion y administracion de las diversas
areas que componen la topologia de red, ademas permite disminuir el tamafio del
dominio de difusién y contribuyen con la administracion de la red.

Un punto que implico gran esfuerzo en superar durante el desarrollo de los
laboratorios fue la compatibilidad de los diversos comandos Cisco necesarios para
el desarrollo de la misma, debido a que estamos trabajando con ambientes
virtualizados la compatibilidad no funciona en el 100%. Finalmente se logré
simular todos los comandos necesarios actualizando el Router C7200 con la
version de 10s c7200-adventerprisek9-mz.152-4.M7 y usando el SW IOU L2 en su
version 15.2d mediante GNSS3.

El protocolo OSPFv3 posee grandes ventajas, dentro de ellas se encuentra la
actualizacion automatica de las tablas de enrutamiento y la inclusion de IPv6.

El protocolo EIGRP permite la creacion de redes libres de bucles, ademas de
realizar convergencia rapida y optimizar el ancho de banda usado.

El protocolo IEEE 802.1Q funciona en la forma de un enlace troncal punto a punto
permitiendo transportar mas de una Vlan sin que llegue a pertenecer a una en
especifico.

VTP es un protocolo propietario de Cisco el cual actualmente se encuentra en su
version 3, dentro de sus principales funciones se encuentra la propagacion de
Vlans entre distintos dispositivos de la red sin que sea necesario la configuracion
manual en cada uno de ellos.
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