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GLOSARIO

CONMUTACION: Forma de establecer un camino entre dos puntos, un

transmisor y un receptor a través de nodos o equipos de transmision.

DOMINIO: Sistema de denominacion de hosts en Internet el cual esta formado
por un conjunto de caracteres el cual identifica un sitio de la red accesible por

un usuario.

ENRUTAMIENTO: El enrutamiento o ruteo es la funcion de buscar un camino
entre todos los posibles en una red de paquetes cuyas topologias poseen una

gran conectividad.

EIGRP: Protocolo de enrutamiento de puerta de enlace; se refiere al
enrutamiento de vector de distancia, propiedad de CISCO SYSTEMS, la
informacion de distancia subyacente permanece sin cambios las propiedades
de convergencia y la eficiencia operativa de este protocolo es una mejora
significativamente respecto a IGRP ; permitiendo una mejor arquitectura de

trabajo.

ETHERCHANNEL: Es una tecnologia de Cisco que permite la agrupacion logica
de varios enlaces fisicos Ethernet, esta agrupacion es tratada como un Gnico
enlace y permite sumar la velocidad nominal de cada puerto fisico Ethernet

usado y asi obtener un enlace troncal de alta velocidad.

PACKET TRACER: Es una herramienta de aprendizaje y simulacion de redes
interactiva. Esta herramienta permite crear topologias de red, simular una red
con multiples representaciones visuales, principalmente es una herramienta de

apoyo didactico.



RESUMEN

El presente documento tiene como propdsito mostrar en detalle el desarrollo de
la configuracion de dos escenarios de redes empresariales propuestos usando
los protocolos de enrutamiento, EIGRP, OSPF, PAgP, LACP y asi cumple a
cabalidad el propdsito del diplomado Cisco CCNP. Lo anterior busca realizar un
proceso evaluativo para aplicar como opcién de grado para obtener el titulo de
Ingeniero de Telecomunicaciones, para la ejecucién a satisfaccion de la

actividad hacemos uso de la herramienta Packet Tracer.

Palabras clave CISCO, CCNP, Conmutacion, enrutamiento, Redes, Electrénica

ABSTRACT

The purpose of this document is to show in detail the development of the
configuration of two proposed business network scenarios using the routing
protocols, EIGRP, OSPF, PAgP, LACP and thus fully fulfills the purpose of the
Cisco CCNP diploma. The above seeks to carry out an evaluative process to
apply as a degree option to obtain the title of Telecommunications Engineer, for

the satisfactory execution of the activity we use the Packet Tracer tool.

Keywords CISCO, CCNP, Switching, routing, Networks, Electronics



INTRODUCCION

Cisco Systems por medio de su certificacion Certified Networking Professional
CCNP se caracteriza por brindar un servicio de aprendizaje a gran magnitud en
el area de las redes LAN y WAN, esto permite a quien desarrolla dichos
esquemas educativos interactuar en el auge de las Telecomunicaciones a gran
escala, estando asi en la capacidad de disefiar e implementar redes

domiciliarias o empresariales.

El primer caso se lleva a cabo con el uso de los protocolos EIGRP (Enhanced
Interior Gateway Routing Protocol), OSPF (Interior Gateway Protocol), donde
notamos las ventajas del encaminamiento de vector distancia y encaminamiento

jerarquico con el cual se calcula las rutas mas cortas entre dos o0 mas nodos.

Para el segundo caso damos uso de la tecnologia EtherChannel por medio de
los protocolos PAgP, LACP para agregar de forma automatica y légica de
puertos de conmutadores y a grandes rasgos se observa la ventaja de aumento
de capacidad de banda y velocidad del enlace y lo méas importante permite
establecer enlaces Eth-Trunk entre dispositivos de los diferentes proveedores,
caracteristica que en muchas ocasiones es nula por derechos de propiedad del

fabricante.



DESCRIPCION DE ESCENARIOS PROPUESTOS PARA LA PRUEBA DE
HABILIDADES

1. ESCENARIO 1

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

gue se muestran en la topologia de red.

Primero, se realiza la configuracion inicial de las direcciones IP especificadas en

la guia para cada router tal como se aprecia en la siguiente imagen:

OSPF AREAS

—_—

=
10.113.13.0824
Rz DCE
—

3 ' F
R1

EIGRPAS 15

10.113.12.0024

1721534 0124

172.19.45.0/24

Figura 1. Topologia de red

R1 S0/0/0 10.113.12.1 124
R2 S0/0/0 10.113.12.2 124
S0/0/1 10.113.13.1 124
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R3 S0/0/0 10.113.13.2 124
S0/0/1 172.19.34.1 124
R4 S0/0/0 172.19.34.2 124
S0/0/1 172.19.45.1 124
R5 S0/0/0 172.19.45.2 124

Tabla 1. Direcciones IP

Se usa el protocolo OSPF (Open Shortest Parth First), el cual es un protocolo
de encaminamiento para uso en sistemas autonomos de todos los tamafios
para configurar los routers R1, R2 y R3. OSPF tiene un mapa de la topologia de
red, dando una visién global de la red, por lo cual, podra seleccionar el camino

mas corto.

Luego, se usa el protocolo EIGRP (Enhanced Interior Gateway Routing
Protocol), es un protocolo de transporte fiable a fin de garantizar la entrega de
informacion de enrutamiento. Los routers EIGRP mediante la informacion de
adyacencias aprenden dinamicamente nuevas rutas que se unen a la red. Este

protocolo, sera configurado en los routers R3, R4 y R5.

A continuacién, se configura las interfaces para cada router:
Router 1.

Router>enable

Router#configure terminal

Router(config)#hostname R1

R1(config)#end

R1#configure terminal

11



R1(config)#interface serial 0/0/0

R1(config-if)#ip address 10.113.12.1 255.255.255.0
R1(config-if)#clock rate 64000

R1(config-if)#no shutdown

R1(config-if)#exit

R1(config)#router ospf 1

R1(config-router)#network 10.113.12.0 0.0.0.255 area 5
Router 2.

Router>enable

Router#configure terminal
Router(config)#hostname R2

R2(config)#end

R2#configure terminal

R2(config)#interface serial 0/0/0

R2(config-if)#ip address 10.113.12.2 255.255.255.0
R2(config-if)#no shutdown

R2(config-if)#exit

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

R2(config-if)#ip address 10.113.13.1 255.255.255.0
R2(config-if)#clock rate 64000

R2(config-if)#¥no shutdown

R2(config-if)#exit
12



R2(config)#router ospf 1

R2(config-router)#network 10.113.12.0 0.0.0.255 area 5
R2(config-router)#network 10.113.13.0 0.0.0.255 area 5
R2(config)#end

Router 3.

Router>enable

Router#configure terminal

Router(config)#hostname R3

R3(config)#end

R3#configure terminal

R3(config)#interface serial 0/0/0

R3(config-if)#ip address 10.113. 13.2 255.255.255.0
R3(config-if)#no shutdown

R3(config-if)#exit

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

R3(config-if)#ip address 172.19.34.1 255.255.255.0
R3(config-if)#clock rate 64000

R3(config-if)#no shutdown

R3(config-if)#exit

R3(config)#router ospf 1

R3(config-router)#network 10.113.13.0 0.0.0.255 area 5

R3(config-router)#exit
13



R3(config)#router eigrp 15
R3(config-router)#network 172.19.34.0 0.0.0.255
R3(config-if)#exit

R3(config)#end

Router 4.

Router>enable

Router#configure terminal
Router(config)#hostname R4

R4(config)#end

R4#configure terminal

R4(config)#interface serial 0/0/0

R4(config-if)#ip address 172.19.34.2 255.255.255.0
R4(config-if)#no shutdown

R4(config-if)#exit

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

R4(config-if)#ip address 172.19.45.1 255.255.255.0
R4(config-if)#clock rate 64000

R4(config-if)#no shutdown

R4(config-if)#exit

R4(config)#router eigrp 15
R4(config-router)#network 172.19.34.0 0.0.0.255

R4(config-router)#network 172.19.45.0 0.0.0.255
14



R4(config-router)#exit

R4(config)#end

Router 5.

Router>enable

Router#configure terminal
Router(config)#hostname R5

R5(config)#end

R5#configure terminal

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

R5(config-if)#ip address 172.19.45.2 255.255.255.0
R5(config-if)#no shutdown

R5(config-if)#exit

R5(config)#router eigrp 15
R5(config-router)#network 172.19.45.0 0.0.0.255
R5(config-router)#exit

R5(config)#end

2- Cree cuatro nuevas interfaces de Loopback en R1 utilizando

la

asignaciéon de direcciones 10.1.0.0/22 y configure esas interfaces para

participar en el area 5 de OSPF

Se crean las interfaces Loopback como interfaces légicas internas del router. La

interfaz Loopback es muy util para probar y administrar un dispositivo CISCO,

ya que asegura que por lo menos una interfaz este siempre disponible. Asi

mismo, a las interfaces Loopback se les adiciona direcciones IPV4 con motivos
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de identificacion, como el proceso de routing del protocolo OSPF, ya que al
habilitar la interfaz Loopback, el router usa la direccidon asignada que esta
siempre disponible para la identificacion, en lugar de una direccion IP asignada

a un puerto fisico que puede dejar de funcionar.

En la siguiente tabla se muestra las direcciones que se asignaran al R1, con su

respectivo rango de host y broadcast.

RED RANGO DE HOST BROADCAST
10.1.0.0/24 10.1.0.1—10.1.0.254 10.1.0.255
10.1.1.0/24 10.1.1.1—10.1.1.254 10.1.1.255
10.1.2.0/24 10.1.2.1—10.1.2.254 10.1.2.255
10.1.3.0/24 10.1.3.1—10.1.3.254 10.1.3.255

Tabla 2. Direcciones ip 10.1.0.0

Listado de subredes Ip: 10.1.0.0
Mascara: 255.255.252.0(22 bits)
Sub-Mascara: 255.255.255.0 (24 bits)

En el Router R1, se realiza la respectiva configuracién para crear las 4

interfaces de Loopback con los siguientes comandos.
R1#configure terminal

R1(config)#interface Loopback 1

R1(config-if)#ip address 10.1.0.10 255.255.255.0
R1(config-if)#exit

R1(config)#interface Loopback 2

R1(config-if)#ip address 10.1.1.10 255.255.255.0
R1(config-if)#exit

16



R1(config)#interface Loopback 3
R1(config-if)#ipaddress 10.1.2.10 255.255.255.0
R1(config-if)#exit

R1(config)#interface Loopback 4

R1(config-if)#ip address 10.1.3.10 255.255.255.0
R1(config-router)#exit

R1(config)#router ospf 1

R1(config-router)#network 10.1.0.0 0.0.0.255 area 5
R1(config-router)#network 10.1.1.0 0.0.0.255 area 5
R1(config-router)#network 10.1.2.0 0.0.0.255 area 5
R1(config-router)#network 10.1.3.0 0.0.0.255 area 5
R1(config-router)#exit

R1(config)#end

3- Cree cuatro nuevas interfaces de Loopback en R5 utilizando la
asignacion de direcciones 172.5.0.0/22 y configure esas interfaces

para participar en el Sistema Auténomo EIGRP 15.

Se configura la id del router EIGRP con el comando “eigrp router-id”, donde
tendra prioridad sobre cualquier direccion IPV4 de interfaz fisica. La ID del
router EIGRP se usa para identificar de forma Unica a cada router en el dominio
de routing EIGRP.

En la siguiente tabla se muestra las direcciones que se asignaran al R5, con su

respectivo rango de host y broadcast.
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172.5.0.0/24 172.5.0.1—172.5.0.254 172.5.0.255
172.5.1.0/24 172.5.1.1—172.5.1.254 172.5.1.255
172.5.2.0/24 172.5.2.1—172.5.2.254 172.5.2.255
172.5.3.0/24 172.5.3.1—172.5.3.254 172.5.3.255

Tabla 3. Direcciones ip 172.5.0.0

Listado de subredes Ip: 172.5.0.0
Mascara: 255.255.252.0 (22 bits)
Sub-Mascara: 255.255.255.0 (24 bits)

Procedemos a configurar el Router R5 usando las direcciones 172.5.0.0/22 y
luego la configuracion EIGRP 15.

R5#configure terminal

R5(config)#interface Loopback 1

R5(config-if)#ip address 172.5.0.20 255.255.255.0
R5(config-if)#exit

R5(config)#interface Loopback 2

R5(config-if)#ip address 172.5.1.20 255.255.255.0
R5(config-if)#exit

R5(config)#interface Loopback 3

R5(config-if)#ip address 172.5.2.20 255.255.255.0
R5(config-if)#exit

R5(config)#interface Loopback 4

R5(config-if)#ip address 172.5.3.20 255.255.255.0
18



R5(config-if)#exit

R5(config)#router eigrp 15
R5(config-router)#network 172.5.0.0 0.0.0.255
R5(config-router)#network 172.5.1.0 0.0.0.255
R5(config-router)#network 172.5.2.0 0.0.0.255
R5(config-router)#network 172.5.3.0 0.0.0.255
R5(config-router)#exit

R5(config)#end

4- Analice la tabla de enrutamiento de R3 y verifigue que R3 esta
aprendiendo las nuevas interfaces de Loopback mediante el comando

show ip route.

Por medio del comando “show ip route” en el Router R3 se valida la
informacion, donde se puede observar que R3 ya reconoce la configuracién
Loopback configurada anteriormente.
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R3

¥ R3 — 0O

Physical Config CLI Attributes
|

105 Command Line Interface

R3fshow ip route A
Codes: L - local, C - connected, 5 - static, R - RIP, M - mobkile, B -
BEE
D - EIGRP, EX - EIGRP extermal, O - 05PF, IZ - OS5PF inter area
N1l - OQS5PF M55L external type 1, M2 - OS5PF N55A external type 2
E1l - OS5PF external type 1, EZ - O5PF external type Z, E - EGP
i - I5-I5, L1 - I5-I5 lewvel-l1, LZ - IS-IS5 lewel-Z, ia - I5-IS
inter area
* - rcandidate default, U - per-user static route, o — CODR
P - periodic downloaded static route
Fateway of last resort is not set
10.0.0.0/8 is wariably subnetted, 7 subnets, I masks
0 10.1.0.13,/32 [110/1259] wia 10.113.13.1, 00:35%:35, Seriald/0/0
o lo.1.1.19/32 [110/12%] wia 10.113.13.1, 00:39:35, Seriald/0/0
0 10.1.2.13,/32 [110/129] wvwia 10.113.13.1, 00:39:35, Seriald,/0/0
0 10.1.3.13,/32 [110/129] wvwia 10.113.13.1, 00:39:35, Seriald,/0/0
0 10.113.12.0/24 [110/128] wia 10.113.13.1, 00:39:35,
Seriald,s0/0
c 10.113.13.0/24 is directly connected, Seriall,0,/0
L 10.113.13.2/32 is directly connected, Seriall,0,/0
172.5.0.0/22 is subnetted, 4 subnets
D 172.5.0.0/22 [90/280985€] wia 172.1%.34.2, 00:35:4¢,
Seriald,s0/1
D 172.5.8.0/22 [5%0,/280985€] wvia 172.15.34.2, 00:35:4¢,
Seriald/0/1
D 172.5.20.0/2Z [30/2805985€] wvia 172.19.34.Z, 00:359:4¢,
Seriald,s0/1
D 172.5.28.0/2Z2 [90/280585€] wia 172.19.34.2, 00:39:4¢,
Seriald,s0/1
172.1%.0.0/1e is wariably subnetted, 3 subnets, I masks
c 172.1%.34.0/24 is directly connected, Seriall, 0,1
L 172.159.34.1/32 is directly connected, Serialdyso/1
D 172.19.45.0/24 [30/268185¢€] wvia 17Z.15.34.Z, 00:33:50,
Seriald,s0/1
R3gsho W
Ctrl+F& to exit CLI focus Copy Paste

L] Top

Figura 2.R3 Show ip route
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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.

Para distribuir informacion de enrutamiento usando EIGRP se usa el comando
“redistribute eigrp [AS] metric [] subnets”. Ademas, la métrica tiene por defecto
infinito, por tal motivo, se especifica la métrica para que las rutas redistribuidas
aparezcan en la tabla de enrutamiento de los otro routers de la red. El comando
“redistribute ospf 1 metric”, se especifica con un ancho de banda de 1544 Kbit,
un delay de 20000 us, reliability de 255, load de 1 y un MTU de 1500 bytes.

R3#configure terminal

R3(config)#router ospf 1

R3(config-router)#redistribute eigrp 15 metric 50000 subnets
R3(config)#exit

R3(config)#router eigrp 15

R3(config-router)#redistribute ospf 1 metric 1544 20000 255 1 1500
R3(config-router)#exit

R3(config)#end

Verifique en R1 y R5 que las rutas del sistema autbnomo opuesto existen

en su tabla de enrutamiento mediante el comando show ip route.

Se verifica que ambos routers R1 y R5 contienen en su tabla de enrutamiento

las interfaces configuradas por medio del comando “show ip route”.
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R1

¥ R - O
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—
105 Command Line Interface

10.0.0.0/8 is wariably subnetted, 11 subnets, I masks
C 10.1.0.0/24 is directly connected, Loopbackl
L 10.1.0.10/32 is directly connected, Loopbackl
C 10.1.1.0/24 is directly connected, LoopbackZ
L 10.1.1.10/32 is directly connected, LoopbackZ
Cc 10.1.2.0/24 is directly connected, Loopback3
L 10.1.2.10/32 is directly connected, Loopback3
C 10.1.3.0/24 is directly connected, Loopbackd
L 10.1.3.10/32 is directly connected, Loopback4
C 10.113.12.0/24 is directly connected, Seriald,/d/0
L 10.113.12.1/32 is directly connected, Seriald,d/0
] 10.113.13.0/24 [1l10/128] wia 10.113.12.2, 00:43:5g,
Serialdys0/0

172.5.0.0/1¢ is wariably subnetted, & subnets, Z masks
0 E2 172.5.0.0/22 [110/50000] wia 10.113.12.Z2, 00:48:5¢,
Serialdys0/0
0 E2 172.5.0.0/24 [110/50000] wvia 10.1132.12.Z2, 00:04:lg,
Serialdys0/0
0 E2 172.5.1.0/24 [110/50000] wia 10.113.12.Z2, 00:04:1g,
Serialdys0/0
0 E2 172.5.2.0/24 [110/50000] wia 10.113.12.Z2, 00:04:1g,
Serialdys0/0
0 E2 172.5.3.0/24 [110/50000] wvia 10.1132.12.2, 00:04:l¢,
Serialdys0/0
0 E2 172.5.8.0/22 [110/50000] wia 10.113.12.Z2, 00:48:5&,
Serialdys0/0
0 E2 172.5.20.0/22 [110/50000] wia 10.113.12_Z2, 00:48:5%,
Serialdys0/0
0 E2 l72.5.28.0/22 [11l0/50000] wia 10.113.12.Z, 00:48:5¢,
Serialdys0/0

172.1%.0.0/24 is subnetted, I subnets
0 E2 172.15.34.0/24 [110/50000] wia 10.113.12.Z, 00:48:5¢
Serialdys0/0
0 E2 172.15.45.0/24 [110/50000] wia 10.113.12.2, 00:42:5¢,
Serialdys0/0
B1g
Cir+F§ to exit CLI focus Copy Paste

L] mp

Figura 3. R1 Show ip route
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¥ ps -

W1 - OSEF NSSk external type 1, N - UGEF NGG& external type -

El - O5PF external type 1, EZ - O5PF external type 2, E - EGP
i - I5-I5, L1 - I5-IS lewel-1, LZ - IS5-IS lewvel-2, ia - IS-IS
inter area
¥ - pandidate default, U - per-user static route, o - CLDR
P - periodic downloaded static route
Fateway of last resort is not set
10.0.0.0/8 is wariably subnetted, © subnets, Z masks
D EX 10.1.0.10/32 [170/780185¢] wia 172.15.45.1, 00:0&:15
Seriald/0/0
D EX 10.1.1.10/32 [170/780185€] wia 172.15.45.1, 00:0&:15
Seriald/0/0
D EX 10.1.2.10/32 [170/780185€] wia 172.15.45.1, 00:0&:15
Seriald/0/0
D EX 10.1.3.10/32 [170/780185€] wia 172.15.45.1, 00:0&:15
Seriald/ 0/ 0
D EX 10.113.12.0/24 [170/780185¢] wia 172.1%.45.1, 00:0&:15,
Seriald/s0/s0
D EX 10.112.12.0/24 [170/7280185¢] wia 172.15.45.1, 00:0&:15,
Seriald/0/s0
172.5.0.0/1¢c is wariably subnetted, & subnets, I masks
Cc 172.5.0.0/24 is directly connected, Loopbackl
L 172.5.0.20/32 is directly connected, Loopbackl
c 172.5.1.0/24 is directly connected, LoopbackZ
L 172.5.1.20/32 is directly connected, LoopbackZ
c 172.5.2.0/24 is directly connected, Loopback3
L 172 5.2_.20/32 is directly connected, Loopback3
c 172.5.3.0/24 is directly connected, Loopkbackd
L 172.5.3.20/32 is directly connected, Loopbackd
172.15%.0.0/1€ is wariakly subnetted, 3 subnets, 2 masks
D 172.15.34.0/24 [50/Ze2lB85€] wvia 172.15.45.1, 00:0£:15,
Seriald/s0/ 0
c 172.15.45.0/24 is directly connected, Serialdyso,/0
L 172.15.45.2/73Z is directly connected, Serial0so,/0
R5g
Ctrl+F& to exit CLI focus Copy Paste

[ Top

Figura 4. R5 Show ip route
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2. ESCENARIO 2

Lo0: 1.1.1. 1 Lo0: 1.1.1.1

L3 Etherchannel (LACP)
g Fa0/11 Fa0/11

Fa0/6 '\I’ : (6\) 2 BN Fa0/6 D
/[C' 7 ;

Host C i Host D
5 o

m m_

[ 3 >

k. 53

g e

Fa0/6 L2 Etherchannel AFa06

= . (PAgP) =
Host A ALS1 ALS2 Host B

Figura 5. Topologia de red propuesta

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 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, etherchannels, VLANs y demas aspectos que

forman parte del escenario propuesto.

LoD 1.1.1.1 L3 EtherChannel (LACP) LoD- 1111

AN A Fa0/it [\ /‘—g
Falis Fali
: a .

[ P12z HOSTD

Faliz2

Fali7

L2 EtherChannel (LACP)

L2 EtherChannel (PAgP)

HOSTB

Figura 6.Topologia de red simulada en Cisco Packet Tracer
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Parte 1: Configurar lared de acuerdo con las especificaciones.
a. Apagar todas las interfaces en cada switch.

Para apagar las interfaces de cada switch debemos asignar el siguiente
comando “shutdwon” al rango de interfaces seleccionado con el comando

“interface range fastEthernet”.

Switch>enable

Switch#configure terminal

Switch(config)#interface range fastEthernet 0/1-24
Switch(config-if-range)#shutdown

%LINK-5-CHANGED: Interface FastEthernet0/1, changed state to

administratively down

%LINK-5-CHANGED: Interface FastEthernet0/2, changed state to

administratively down

%LINK-5-CHANGED: Interface FastEthernet0/3, changed state to

administratively down

%LINK-5-CHANGED: Interface FastEthernet0/22, changed state to

administratively down

%LINK-5-CHANGED: Interface FastEthernet0/23, changed state to
administratively down%LINK-5-CHANGED: Interface FastEthernet0/24,

changed state to administratively down

Switch(config-if-range)#exit
Switch(config)#exit

b. Asignar un nombre a cada switch acorde con el escenario establecido.
Nos dirigimos a la configuraciéon global de cada switch y por medio del

comando “hostname” establecemos los nombres de cada switch.
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Switch>enable

Switch#configure terminal
Switch(config)#hostname DLS1
DLS1(config)#end

DLS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

Switch>enable

Switch#configure terminal
Switch(config)#hostname DLS2
DLS2(config)#end

DLS2#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

Switch>enable

Switch#configure terminal
Switch(config)#hostname ALS2
ALS2(config)#end

ALS2#copy running-config startup-config

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

[OK]

Switch>enable

Switch#configure terminal
Switch(config)#hostname ALS1
ALS1(config)#end

ALS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

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

diagrama.

1) La conexion entre DLS1 y DLS2 sera un EtherChannel capa-3 utilizando
LACP. Para DLS1 se utilizara la direccion IP 10.12.12.1/30 y para DLS2
utilizard 10.12.12.2/30.

Para la conexién entre DLS1 y DLS2 usamos “EtherChannel”, el cual permite
la agrupacion logica de varios enlaces fisicos Ethernet, donde sera tratada
como un unico enlace. La practica, nos recomienda que sea con “LACP” en
modo activo para que habilite iniciar negociaciones con otros puertos y en
capa 3 con el objetivo que sea similar a una interfaz en un enrutador, por lo

cual, se usa el comando “no switchport”
DSL1
DLS1>enable

DLS1#configure terminal

27



DLS1(config)#interface port-channel 12
DLS1(config-ify#no switchport

DLS1(config-if)#ip address 10.12.12.1 255.255.255.252
DLS1(config-if)#exit

DLS1(config)#interface range fastEthernet 0/11-12

DLS1(config-if-range)#no switchport %LINEPROTO-5-UPDOWN: Line protocol
on Interface FastEthernet0/11, changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/11,

changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/12,

changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/12,

changed state to up
DLS1(config-if-range)#channel-group 12 mode active
-5-CHANGED: Interface Port-channell2, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channell2,

changed state to up
DLS1(config-if-range)#no shutdown
DLS1(config-if-range)#exit
DLS1(config)#end

DLS1#copy running-config startup-config
Destination filename [startup-config]?

Building configuration...
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[OK]

DSL2

DLS2>enable

DLS2#configure terminal

DLS2(config)#interface port-channel 12
DLS2(config-ify#no switchport

DLS2(config-if)#ip address 10.12.12.2 255.255.255.252
DLS2(config-if)#exit

DLS2(config)#interface range fastEthernet 0/11-12
DLS2(config-if-range)#no switchport

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/11,

changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/11,

changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/12,

changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/12,

changed state to up
DLS2(config-if-range)#channel-group 12 mode active
%LINK-5-CHANGED: Interface Port-channell2, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channell2,

changed state to up

DLS2(config-if-range)#no shutdown
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DLS2(config-if-range)#exit
DLS2(config)#end

DLS2#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

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

Usamos el comando “switchport trunk encapsulation dot1q” para que la interfaz
tenga encapsulacion IEEE 801.1Q ya que la interfaz estara configurada como
troncal, por medio del comando “switchport mode trunk”, el cual hace que la

interfaz del switch sea interfaz troncal.

Se debe tener en cuenta, que los switchs DLS1 y DLS2 soportan la
encapsulacion dot1q, ya que por medio del comando “show interface fastEthernet
0/7-8 switchport” se pudo comprobar, pero para los switches ALS1 y ALS2 no es
posible, ya que son switches Cisco Catalyst 2960 con una versién que no soporta

este tipo de encapsulamiento.

DSL1

DLS1>enable

DLS1#configure terminal

DLS1(config)#interface range fastEthernet 0/7-8
DLS1(config-if-range)#switchport trunk encapsulation dotlqg
DLS1(config-if-range)#switchport mode trunk
DLS1(config-if-range)#channel-group 1 mode active

Creating a port-channel interface Port-channel 1
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DLS1(config-if-range)#no shutdown
%LINK-5-CHANGED: Interface FastEthernet0/7, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetO/7, changed

state to up
%LINK-5-CHANGED: Interface FastEthernet0/8, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/8, changed

state to up
DLS1(config-if-range)#exit
DLS1(config)#exit
DLS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...
[OK]
DLS2
DLS2>enable
DLS2#configure terminal
DLS2(config)#interface range fastEthernet 0/7-8
DLS2(config-if-range)#switchport trunk encapsulation dotlq
DLS2(config-if-range)#switchport mode trunk
DLS2(config-if-range)#channel-group 2 mode active
Creating a port-channel interface Port-channel 2

DLS2(config-if-range)#no shutdown
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%LINK-5-CHANGED: Interface FastEthernet0/7, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetO/7, changed

state to up
%LINK-5-CHANGED: Interface FastEthernet0/8, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/8, changed

state to up
DLS2(config-if-range)#exit
DLS2(config)#exit
DLS2#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...
[OK]
ALS1

ALS1>enable

ALS1#configure terminal

ALS1(config)#interface range fastEthernet 0/7-8
ALS1(config-if-range)#sw
ALS1(config-if-range)#switchport trunk encapsulation dotlq
"% Invalid input detected at '~ marker.
ALS1(config-if-range)#switchport mode trunk
ALS1(config-if-range)#channel-group 1 mode active
Creating a port-channel interface Port-channel 1

ALS1(config-if-range)#no shutdown
%LINK-5-CHANGED: Interface FastEthernet0/8, changed state to down

%LINK-5-CHANGED: Interface FastEthernet0/7, changed state to up
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%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/7, changed
state to up

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

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channell, changed

state to up
ALS1(config-if-range)#exit
ALS1(config)#exit
ALS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...
[OK]
ALS2
ALS2>enable
ALS2#configure terminal
ALS2(config)#interface range fastEthernet 0/7-8
ALS2(config-if-range)#switchport trunk encapsulation dotlq
Invalid input detected at ' marker.
ALS2(config-if-range)#switchport mode trunk
ALS2(config-if-range)#channel-group 2 mode active
Creating a port-channel interface Port-channel 2
ALS2(config-if-range)#no shutdown

%LINK-5-CHANGED: Interface FastEthernet0/7, changed state to up
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%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/7, changed
state to up

%LINK-5-CHANGED: Interface FastEthernet0/8, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/8, changed

state to up
%LINK-5-CHANGED: Interface Port-channel2, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel2, changed

state to up
ALS2(config-if-range)#exit
ALS2(config)#exit
ALS2#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...
[OK]

3) Los Port-channels en las interfaces FO/9 y fa0/10 utilizara PAgP.
Realizamos la configuracion del EtherChannel pero con “PAgP”, donde el
switch negocia con el otro extremo cuales son los puertos que deben
ponerse activos. Ademas, se encarga de agrupar puertos que presenten
caracteristicas similares. Se establece en modo “desirable” para que negocie
el estado cuando reciba el paquete “PAgP” e inicie negociaciones con otros
puertos.
DSL1

DLS1>enable

DLS1#configure terminal
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DLS1(config)#interface range fastEthernet 0/9-10
DLS1(config-if-range)#switchport trunk encapsulation dotlq
DLS1(config-if-range)#switchport mode trunk
DLS1(config-if-range)#channel-group 4 mode desirable

Creating a port-channel interface Port-channel 4
DLS1(config-if-range)#no shutdown

%LINK-5-CHANGED: Interface FastEthernet0/9, changed state to down
%LINK-5-CHANGED: Interface FastEthernet0/10, changed state to down
DLS1(config-if-range)#exit

DLS1(config)#exit

DLS1#copy running-config startup-config

Destination filename [startup-config]?

Building configuration...

[OK]

DLS2
DLS2>enable

DLS2#configure terminal

DLS2(config)#interface range fastEthernet 0/9-10
DLS2(config-if-range)#switchport trunk encapsulation dotlq
DLS2(config-if-range)#switchport mode trunk
DLS2(config-if-range)#channel-group 3 mode desirable
Creating a port-channel interface Port-channel 3
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DLS2(config-if-range)#no shutdown

%LINK-5-CHANGED: Interface FastEthernet0/9, changed state to down
%LINK-5-CHANGED: Interface FastEthernet0/10, changed state to down
DLS2(config-if-range)#exit

DLS2(config)#exit

DLS2#copy running-config startup-config

Destination filename [startup-config]?

Building configuration...

[OK]

ALS1

ALS1>enable

ALS1#configure terminal

ALS1(config)#interface range fastEthernet 0/9-10
ALS1(config-if-range)#switchport trunk encapsulation dotlq
"% Invalid input detected at ' marker.
ALS1(config-if-range)#switchport mode trunk
ALS1(config-if-range)#channel-group 3 mode desirable
Creating a port-channel interface Port-channel 3
ALS1(config-if-range)#no shutdown

%LINK-5-CHANGED: Interface FastEthernet0/9, changed state to up
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%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/9,
changed state to up

%LINK-5-CHANGED: Interface FastEthernet0/10, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/10,

changed state to up
%LINK-5-CHANGED: Interface Port-channel3, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel3, changed

state to up
ALS1(config-if-range)#exit
ALS1(config)#exit
ALS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...
[OK]

ALS2

ALS2>enable

ALS2#configure terminal

ALS2(config)#interface range fastEthernet 0/9-10
ALS2(config-if-range)#switchport trunk encapsulation dotlq
% Invalid input detected at ' marker.
ALS2(config-if-range)#switchport mode trunk

ALS2(config-if-range)#channel-group 4 mode desirable
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Creating a port-channel interface Port-channel 4
ALS2(config-if-range)#no shutdown
%LINK-5-CHANGED: Interface FastEthernet0/9, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/9,

changed state to up
%LINK-5-CHANGED: Interface FastEthernet0/10, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/10,

changed state to up
%LINK-5-CHANGED: Interface Port-channel4, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel4, changed

state to up

ALS2(config-if-range)#exit
ALS2(config)#exit

ALS2#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

4) puertos troncales seran asignados a la VLAN 500 como la VLAN nativa.

Se define Las VLAN nativas en la especificacién IEEE 802.1Q a fin de mantener
la compatibilidad con el trafico sin etiqguetar de modelos anteriores comun a las
situaciones de LAN antiguas. Una VLAN nativa funciona como identificador

comun en extremos opuestos de un enlace troncal.

DLS1
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DLS1>enable

DLS1#configure terminal
DLS1(config)#interface Pol
DLS1(config-if)#switchport trunk native vlian 500
DLS1(config-if)#exit

DLS1(config)#interface Po4
DLS1(config-if)#switchport trunk native vian 500
DLS1(config-if)#exit

DLS1(config)#exit

DLS1#copy running-config startup-config
Destination filename [startup-config]?

Building configuration...

[OK]

DLS2

DLS2>enable

DLS2#configure terminal
DLS2(config)#interface Po2
DLS2(config-if)#switchport trunk native vlian 500
DLS2(config-if)#exit

DLS2(config)#interface Po3
DLS2(config-if)#switchport trunk native vlan 500
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DLS2(config-if)#exit

DLS2(config)#exit

DLS2#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

ALS1

ALS1>enable

ALS1#configure terminal
ALS1(config)#interface Pol
ALS1(config-if)#switchport trunk native vian 500
ALS1(config-if)#exit
ALS1(config)#interface Po3
ALS1(config-ify#switchport trunk native vlan 500
ALS1(config-if)#exit

ALS1(config)#exit

ALS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

ALS2

ALS2>enable
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ALS2#configure terminal
ALS2(config)#interface Po2
ALS2(config-if)#switchport trunk native vian 500
ALS2(config-if)#exit

ALS2(config)#interface Po4
ALS2(config-if)#switchport trunk native vian 500
ALS2(config-if)#exit

ALS2(config)#exit

ALS2#copy running-config startup-config
Destination filename [startup-config]?

Building configuration...

[OK]

d Configurar DLS1, ALS1, y ALS2 para utilizar VTP version 3
1) Utilizar el nombre de dominio CISCO con la contrasefia ccnp321
2) Configurar DLS1 como servidor principal para las VLAN.
3) Configurar ALS1 y ALS2 como clientes VTP.

En esta parte de la practica, se define “VTP”, el cual es un protocolo de
capa 2 para la configuracién de las diferentes VLAN dentro de un dominio
VTP. La versidon de Packet tracer no admite la version 3 VTP, por lo tanto,
se elige usar la versién 2 de VTP para que admita VLAN en un rango id de
1 a 1005. Ademas, se configura el switch DLS1 en modo servidor y el resto

en modo cliente.
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DLS1*enable
DLS1#sho
DLS1gshow wt
DLS1gshow wtp st
DLS1gshow wtp status
VTP Version capable
VIEF version running

VIP Domain Name :
VIP Pruning Mode : Disabled

VIP Traps Generation : Disabled
Device ID : 0030.FZec. 7660

Configuration last modified by 0.0.0.0 at 0-0-00 00:00:00
Local updater ID is 0.0.0.0 (no wvalid interface found)

Feature VLAN :
VIP Operating Mode : Server
Maximum VLANs supported locally - 1005
Number of existing VIENs 2 5
Configuration Revision 20
MD5 digest : 0x7D OxBR OxAe Ox(E Ox94 0272
0xRD 0x3R
OxF0 0x58 0x10 OxeC 0xSC 0=0F
OxRD 0xE7
DLS1g
Cirl+F& to exit CLI focus Copy Paste

[]op

Figura 7. DLS1_Show vtp status
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DLS1

DLS1>enable

DLS1#configure terminal
DLS1(config)#vtp domain CISCO
Changing VTP domain name from NULL to CISCO
DLS1(config)#vtp password ccnp321
Setting device VLAN database password to ccnp321
DLS1(config)#vtp version 2
DLS1(config)#vtp mode server

Device mode already VTP SERVER.
DLS1(config)#exit

DLS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

ALS1

ALS1>enable

ALS1#configure terminal
ALS1(config)#vtp domain CISCO
Domain name already set to CISCO.
ALS1(config)#vtp password ccnp321

Setting device VLAN database password to ccnp321
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ALS1(config)#vtp version 2
ALS1(config)#vtp mode client

Setting device to VTP CLIENT mode.
ALS1(config)#exit

ALS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

ALS2

ALS2>enable

ALS2#configure terminal
ALS2(config)#vtp domain CISCO
Domain name already set to CISCO.
ALS2(config)#vtp password ccnp321
Setting device VLAN database password to ccnp321
ALS2(config)#vtp version 2
ALS2(config)#vtp mode client

Setting device to VTP CLIENT mode.
ALS2(config)#exit

ALS2#copy running-config startup-config
Destination filename [startup-config]?

Building configuration...
a4



[OK]

Configurar en el servidor principal las siguientes VLAN:

500 NATIVA 434 ROVEEDORES
12 ADMON 123 SEGUROS
234 CLIENTES 1010 VENTAS

1111 MULTIMEDIA 3456 PERSONAL

Tabla 4. Nombres a asignhar a las VLAN

La version 2 VTP no soporta un rango mayor a 1005, por lo cual, no se tendra

en cuenta el ultimo digito de las VLAN.
DLS1

DLS1>enable

DLS1#configure terminal
DLS1(config)#vlan 500
DLS1(config-vlan)#name NATIVA
DLS1(config-vlan)#vlan 12
DLS1(config-vlan)#name ADMON
DLS1(config-vlan)#vlan 234
DLS1(config-vlan)#name CLIENTES
DLS1(config)#vlan 111
DLS1(config-vlan)#name MULTIMEDIA

DLS1(config-vlan)#vlan 434
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DLS1(config-vlan)#name PROVEDORES
DLS1(config-vlan)#vlan 123
DLS1(config-vlan)#name SEGUROS
DLS1(config)#vlan 101
DLS1(config-vlan)#name VENTAS
DLS1(config)#vlan 345
DLS1(config-vlan)#name PERSONAL
DLS1(config-vlan)#exit
DLS1(config)#exit

DLS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

f.  En DLS1, suspender la VLAN 434.
Para suspender la VLAN, debemos usar el comando “state suspend”, pero el
comando no esta soportado por la versién de packet tracer, por lo tanto, no es

posible suspender la VLAN.

DLS1

DLS1>enable
DLS1#configure terminal
DLS1(config)#vlan 434

DLS1(config-vlan)#state suspend
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Invalid input detected at ' marker.
DLS1(config-vlan)#exit
DLS1(config)#exit

g Configurar DLS2 en modo VTP transparente VTP utilizando VTP
version 2, y configurar en DLS2 las mismas VLAN que en DLS1.

El modo VTP transparente en DLS2 no participan en VTP, ya que no anuncia

su base de datos VLAN ni sincroniza su base de datos VLAN. Para configurar

un conmutador en modo VTP transparente usamos el comando “vtp mode

transparent” en el modo de configuracion general.

DLS2

DLS2>enable

DLS2#configure terminal
DLS2(config)#vtp mode transparent
Setting device to VTP TRANSPARENT mode.
DLS2(config)#vtp version 2
DLS2(config)#exit
DLS2(config)#vlan 500
DLS2(config-vlan)#name NATIVA
DLS2(config-vlan)#vlan 12
DLS2(config-vlan)#name ADMON
DLS2(config-vlan)#vlan 234
DLS2(config-vlan)#name CLIENTES

DLS2(config-vlan)#vlan 111
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DLS2(config-vlan)#name MULTIMEDIA
DLS2(config-vlan)#vlan 434
DLS2(config-vlan)#name PROVEDORES
DLS2(config-vlan)#vlan 123
DLS2(config-vlan)#name SEGUROS
DLS2(config-vlan)#vlan 101
DLS2(config-vlan)#name VENTAS
DLS2(config-vlan)#vlan 345
DLS2(config-vlan)#name PERSONAL
DLS2(config-vlan)#exit
DLS2(config)#exit

DLS2#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

h. Suspender VLAN 434 en DLS2.
Para suspender la VLAN, debemos usar el comando “state suspend”, pero el
comando no estd  soportado por la version de packet tracer, por lo tanto, no es

posible suspender la VLAN.

DLS2
DLS2>enable

DLS2#configure terminal
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DLS2(config)#vlan 434
DLS2(config-vlan)#state suspend

% Invalid input detected at ' marker.
DLS2(config-vlan)#exit
DLS2(config)#exit

i En DLS2, crear VLAN 567 con el nombre de PRODUCCION. La VLAN
de PRODUCCION no podré& estar disponible en cualquier otro Switch
de la red.

Por medio del comando “switchport allowed vlan except”, donde se especifican

todas las VLAN que se agreguen a la lista actual, excepto la VLAN

especificada, en este caso sera la 567.

DLS2

DLS2>enable

DLS2#configure terminal

DLS2(config)#vlan 567

DLS2(config-vlan)#name PRODUCCION
DLS2(config-vlan)#exit

DLS2(config)#interface port-channel 2
DLS2(config-if)#switchport trunk allowed vian except 567
DLS2(config-if)#exit

DLS2(config)#interface port-channel 3
DLS2(config-if)#switchport trunk allowed vlan except 567

DLS2(config-if)#exit
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DLS2(config)#exit
DLS2#copy running-config startup-config
Destination filename [startup-config]?

Building configuration...

[OK]

j- Configurar DLS1 como Spanning tree root para las VLAN 1, 12, 434,
500, 1010, 1111 y 3456 y como raiz secundaria para las VLAN 123 y
234.

Se usa el comando “spanning-tree vlan id-vlan root primary” el cual me permite
tener el valor de prioridad de puente mas bajo, entonces tendra un valor de
24567. Para las otras VLAN se usa el comando “spannin-tree vlan is-vlan root
secondary” para tener una prioridad secundaria. El resto de switches de la red,

tienen definido el valor de prioridad predeterminado 32768.
DLS1

DLS1>enable

DLS1#configure terminal

DLS1(config)#spanning-tree vlan 1,12,434,500,101,111,345 root primary
DLS1(config)#spanning-tree vlan 123,234 root secondary
DLS1(config)#exit

DLS1#copy running-config startup-config

Destination filename [startup-config]?

Building configuration...

[OK]
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k Configurar DLS2 como Spanning tree root para las VLAN 123y 234y
como una raiz secundaria para las VLAN 12, 434, 500, 1010, 1111y
3456.

Se hace el mismo proceso anterior, pero en forma inversa para que sean

compatibles los comandos entre los dos switches.

DLS2

DLS2>enable

DLS2#configure terminal

DLS2(config)#spanning-tree vlan 123,234 root primary
DLS2(config)#spanning-tree vlan 12,434,500,101,111,345 root secondary
DLS2(config)#exit

DLS2#copy running-config startup-config

Destination filename [startup-config]?

Building configuration...

[OK]

L Configurar todos los puertos como troncales de tal forma que solamente
las VLAN que se han creado se les permitira circular a través de éstos
puertos.

Solamente la VLAN 567 no se usara porgue no se permite para los otros
switches segun requerimientos de la practica, por lo cual, se permitiran VLAN 1-
566-1005

DLS1

DLS1>enable
DLS1#configure terminal
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DLS1(config)#interface port-channel 1
DLS1(config-ify#switchport trunk native vian 500
DLS1(config-ify#switchport trunk encapsulation dotlq
DLS1(config-ify#switchport mode trunk

DLS1(config-if)#exit

DLS1(config)#interface port-channel 4
DLS1(config-if)#switchport trunk native vian 500
DLS1(config-if)#switchport trunk encapsulation dotlq
DLS1(config-ify#switchport mode trunk

DLS1(config-if)#exit

DLS1(config)#interface port-channel 2

DLS1(config-if)#no switchport

DLS1(config-if)#exit

DLS1(config)#interface range fastEthernet 0/7-10
DLS1(config-if-range)#switchport trunk native vlan 500
DLS1(config-if-range)#switchport trunk encapsulation dotlq
%LINK-3-UPDOWN: Interface Port-channell, changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channell, changed
state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/7,

changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/7,

changed state to up
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%LINK-3-UPDOWN: Interface Port-channel4, changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel4, changed

state to down

DLS1(config-if-range)#switchport mode trunk
DLS1(config-if-range)#channel-group 1 mode active
DLS1(config-if-range)#exit

DLS1(config)#exit

DLS1#copy running-config startup-config
Destination filename [startup-config]?

Building configuration...

[OK]

DLS2

DLS2>enable

DLS2#configure terminal

DLS2(config)#interface range fastEthernet 0/7-10
DLS2(config-if-range)#switchport trunk native vlan 500
DLS2(config-if-range)#switchport trunk allowed vlan 1-566-1005
Command rejected: Bad VLAN list

Command rejected: Bad VLAN list

Command rejected: Bad VLAN list

Command rejected: Bad VLAN list

DLS2(config-if-range)#switchport trunk encapsulation dotlq
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%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/7,
changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/7,

changed state to up
%LINK-3-UPDOWN: Interface Port-channel2, changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel2, changed

state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/8,
changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/8,

changed state to up
%LINK-3-UPDOWN: Interface Port-channel3, changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel3, changed

state to down
DLS2(config-if-range)#switchport mode trunk
DLS2(config-if-range)#channel-group 2 mode active
DLS2(config-if-range)#exit
DLS2(config)#exit
DLS2#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...
[OK]

ALS1

54



ALS1>enable

ALS1#configure terminal

ALS1(config)#interface range fastEthernet 0/7-10
ALS1(config-if-range)#switchport trunk native vlan 500
ALS1(config-if-range)#switchport mode trunk

%LINK-3-UPDOWN: Interface Port-channell, changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channell, changed

state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/7,
changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/7,

changed state to up
%LINK-3-UPDOWN: Interface Port-channel3, changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel3, changed

state to down
ALS1(config-if-range)#exit
ALS1(config)#exit
ALS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...
[OK]
ALS2

ALS2>enable
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ALS2#configure terminal
ALS2(config)#interface port-channel 2
ALS2(config-if)#switchport trunk native vian 500
ALS2(config-if)#switchport mode trunk
ALS2(config-if)#exit

ALS2(config)#interface port-channel 4
ALS2(config-if)#switchport trunk native vlan 500
ALS2(config-ify#switchport mode trunk
ALS2(config-if)#exit

ALS2(config)#interface range fastEthernet 0/7-8
ALS2(config-if-range)#switchport trunk native vlan 500
ALS2(config-if-range)#switchport mode trunk

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/7,
changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/7,

changed state to up
%LINK-3-UPDOWN: Interface Port-channel2, changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel2, changed
state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/8,
changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/8,

changed state to up
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ALS2(config-if-range)#channel-group 2 mode active
ALS2(config-if-range)#exit

ALS2(config)#interface range fastEthernet 0/9-10
ALS2(config-if-range)#switchport trunk native vlan 500
ALS2(config-if-range)#switchport mode trunk

%LINK-3-UPDOWN: Interface Port-channel4, changed state to down

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel4, changed

state to down
ALS2(config-if-range)#channel-group 4 mode desirable
ALS2(config-if-range)#exit
ALS2(config)#exit
ALS2#copy running-config startup-config
Destination filename [startup-config]?

Building configuration...

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

Interfaz L DLS2 ALS1 ALS2
Interfaz Fa0/6 12,1010 123, 1010 234
Interfaz Fa0/15 1111 1111 1111

terfaces FO /16-18 567

Tabla 5. Asignacion de puertos de acceso a la VLAN
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Se procede a la configuracion de las interfaces como puertos de acceso, por lo
cual se usa el comando “switchport access vlan” y encendemos la interfaz.

DLS1

DLS1>enable
DLS1#configure terminal

DLS1(config)#interface fastEthernet 0/6

DLS1(config-ify#switchport mode access

DLS1(config-if)#switchport access vlan 345

DLS1(config-ify#no shutdown

%LINK-5-CHANGED: Interface FastEthernet0/6, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/6,

changed state to up

DLS1(config-if)#exit
DLS1(config)#interface fastEthernet 0/15
DLS1(config-ify#switchport mode access
DLS1(config-ify#switchport access vlan 111
DLS1(config-if)#exit

DLS1(config)#exit

DLS1#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]

DLS2
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DLS2>enable
DLS2#configure terminal

DLS2(config)#interface fastEthernet 0/6
DLS2(config-ify#switchport mode access
DLS2(config-ify#switchport access vlan 12
DLS2(config-ify#switchport access vlan 101
DLS2(config-if)#no shutdown

%LINK-5-CHANGED: Interface FastEthernet0/6, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/6,
changed state to up

DLS2(config-if)#exit

DLS2(config)#interface fastEthernet 0/15
DLS2(config-ify#switchport mode access
DLS2(config-ify#switchport access vlan 111
DLS2(config-if)#exit
DLS2(config)#interface range fastEthernet 0/16-18
DLS2(config-if)#switchport mode access
DLS2(config-ify#switchport access vlan 567
DLS2(config)#exit

DLS2#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OK]
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ALS1

ALS1>enable

ALS1#configure terminal
ALS1(config)#interface fastEthernet 0/6
ALS1(config-if)#switchport mode access
ALS1(config-if)#switchport access vlan 123
ALS1(config-if)#switchport access vian 101
ALS1(config-ify#no shutdown

%LINK-5-CHANGED: Interface FastEthernet0/6, changed state to up
%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/6,
changed state to up

ALS1(config-if)#exit

ALS1(config)#interface fastEthernet 0/15
ALS1(config-if}#switchport mode access
ALS1(config-if)#switchport access vlan 111
ALS1(config-if)#exit

ALS1(config)#exit

ALS1#copy running-config startup-config
Aestination filename [startup-config]?
Building configuration...

[OK]

ALS2

ALS2>enable

60



ALS2#configure terminal
ALS2(config)#interface fastEthernet 0/6
ALS2(config-if)#switchport mode access
ALS2(config-if)#switchport access vian 234
ALS2(config-if)y#no shutdown

%LINK-5-CHANGED: Interface FastEthernet0/6, changed state to up
%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/6,
changed state to up

ALS2(config-if)#exit

ALS2(config)#interface fastEthernet 0/15
ALS2(config-if)#switchport mode access
ALS2(config-if)#switchport access vlan 111
ALS2(config-if)#exit

ALS2(config)#exit

ALS2#copy running-config startup-config
Aestination filename [startup-config]?
Building configuration...

[OK]

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

Procedemos a verificar el la asignaciéon de puertos troncales y ejecucion de

VLAN, ambos procesos evidencia que se encuentran acorde a lo exigido en el

presente literal, lo anterior se corrobora ejecutando los comandos show vlan y
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show interface trunk en cada uno de los equipos.

LT = -t FE_ F-| Al

¥ pLst

Physical  Confip  CLI  Aftributes

[0% Command Line Interface

DLS1¢show vlan

[1%p

VLAY Hame Status Ports
1 default active Fal/l, Fal/Z, Fal/3,
Fal/4
Fal/5, Fad/e, Fal/l3,
Fal/l4
Fal/le, Fad/l7,
Fal/13, Fal/ls
Fal/20, Fad/Zl,
Fal/22, Fal/z3
Fal/24, Gigd/l,
Gigl/z
12 ADMOW active
101 VEWIAS active
111 MULTIMEDIA active Fal/15
123 ESEGURQS active
234 CLIENIES active
345 PERSONAL active Fal/¢
434 PROVEDORES active
500 NRTIVRE active
1002 fddi-default active
10032 sokar-rina_dafanls activa
Ctrl+F8 to exit CLI focus Copy Paste

Figura 8. DLS1_show vilan
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¥ DLst - 0 X

Physical ~ Config  CLI  Aftributes
]

105 Command Ling Interface

A
Primary Secondary Type Forts
DL51% sho
[L51# show inter
[L51# show interfaces tru
[L51# show interfaces trunk
Port Hode Encapsulation Status Native vlan
Fol on 802.1g trunking 500
Fod on 802.1g trunking 500
Port Vlans allowed on trunk
Fol 1-1005
Pod 1-1005
Port Vlans allowed and active in management domain
Fol 1,12,101,111,123,234,345, 434,500
Pod 1,12,101,111,123,234,345, 434,500
Port Vlans in spanning tree forwarding state and not pruned
Fol 1,12,101,111,345, 434,500
Pod 1,12,101,111,123,234,345, 434,500
DLS1§ v
Cirl+F6 to exit CLI focus Copy Paste

[ op

Figura 9. DLS1_show interface trunk
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¥ DL

Physical  Configp  CLI

Affributes

I0% Command Line Interface

DLS2¢show vla

VLAN Mame Status Forts
1 default active Fad/l, Fal/Z, Fal/3,
Fal/4
Fad/5, Fal/l3,
Fad/14, Fal/1%
Fad/zo, Fal/Il,
Fad/2z, Fal/z3
Fad/24, Gigl/l,
Gigl/2
12 ADMCN active
101 VENTAS active Fal/e
111 MULTIMEDIA active Fad/l5
123 SEGURDS active
234 CLIENIES active
345 PERSCNAL active
434 PROVEDORES active
500 NATIVA active
567 PRODUCCION active Fad/le, Fal/17,
Fad/18
1002 fddi-default active
1003 token-ring-default active
Cirl+F& to exit CLI focus Copy Paste
[ op
TOUEMET  IUUNIT . T - T T

Figura 10. DLS2_show vlan
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¥ nis - 0

Physical  Confip  CLl  Aftributes
|

105 Command Line Interface

DL3Z4sho

DLSZ#show &

DLSZ#show etherchannel su

DLSZ¢show inte

DLSZ#show interfaces tr

DL3Z#show interfaces trunk

Port Hode Encapsulation Status Native vlan
Eol on 80Z.1g trunking 500

Fod on g0Z.1g trunking 200

Port Vlans allowed on trunk

ol 1-5gg, 568-1005

ek 1-5g6, 568-1005

Port Vlans allowed and active in management domain

BaZ 1,12,101,111,123,234 345,434,500

Fol 1,12,101,111,123,234, 345,434,500

Port Vlans in spanning tree forwarding state and not pruned
BaZ 1,12,101,111,123,234, 345,434,500

Fo3 123,234

DL3Z3

Cirl+F6 to extt CLI focus Copy Paste

[]7p

Figura 11. DLS2_show interface trunk
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W ALst

Physical

Confip  CLI

Atfributes

105 Command Ling Interface

Switchishow vlan

VLAN Name Status Ports
1 default active Fal/l, Fal/fZ, Fal/3,
Fal/4
Fal/5, Fal/8, Fal/ll,
Fal/12
Fa0/13, Fal/Ll4,
Fal/le, Fal/l7
Fal/l2, Fal/fls§,
Fad/20, Fal/ll
Fal/2Zz, Fal/fI3,
Fa0/24, Gigl/l
Figl/z
12 ADMON active
101 VENTRS active Fal/g
111 MULTIMEDIA active Fal/15
123 BEGUROS active
234 CLIENIES active
345 PERSONAL active
434 [PROVEDORES active
500 NATIVR active
1002 fddi-defaunlt active
Cirl+F6 to exit CLI focus Copy Paste

[7op

Figura 12_ALS1_show vilan
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W ALst - O
Physical  Confip  CLI  Aftributes
—
I05 Command Line Interface

ALS] (config) fex

ALS1 (config) fexit

aL513

$5Y5-5-CONFIG I: Configured from console by console

ALS18sho

ALS1gshow inter

ALS1#show interfaces tru

Port Hode Encapsulation Status Wative vlan
Fol on B0Z.1g trunking 500

Bol on 80z.1g trunking 500

Bort Vlans allowed on trunk

Eol 1-1005

Bod 1-1005

Port Vlans allowed and active in management domain

Bol 1,12,101,111,123,234, 345,434,500

Bod 1,12,101,111,123,234, 345,434,500

Port Vlans in spanning tree forwarding state and not pruned
Bol 1,12,101,111,123,234, 345,434,500

Bod 1,12,101,111,123, 234,345, 434,500

AL
Ctrl+F6 to exit CLI focus Copy Paste

[]7op
™ [I=7 SECURUS ACTIVE

Figura 13. ALS1_show interface trunk
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P AL - 0

Physical Confg  CLl  Aftributes

105 Command Ling Interface

Switchishow wlan

VLAN Name Status Ports
1 default active Fad/l, Fad/fZ, Fal/3,
Fal/4

Fal/3, Fal/fll,
Fad/lz, Fad/fl3

Fa0/14, Fal/le,
Fad/17, Fad/lB

Fad/1%, Fal/f2o,
Fal/Z1, Fad/fzz

Fal/23, Fal/fZd4,
Gigl/l, Gigh/z

12 ADMON active

101 VENTRS active

111 MULTIMEDIA active Fad/15
123 SEGUROS active

23¢ CLIENIES active Fal/e
345 PERSONAL active

434 PROVEDDRES active

500 NATIVA active

1002 fddi-default active

L ke naodatanls 2ot e

Cirl+F6 to exit CLI focus Copy Paste

[]7op

Figura 14.ALS2_show vlan
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B sz — O ot
e
Physical Config CL Attributes
—
105 Command Line Interface E
H
LLSZ§ -~ E
%5Y5-5-CONFIG I: Configured from conscle by conscle
ALSZg&sho
ALSZgshow inter
ALSZgshow interfaces tru
ALSZ¢show interfaces trunk
Port Mode Encapsulation Status Hatiwve wlan
PoZ on 20Z2.1g trunking 500
Pod on 20Z2.1g trunking 500
Port Vlans allowed on trunk
PozZ 1-1005%5
Pod 1-1005%5
Port Wlans allowed and active in management domain
PozZ 1,12,101,111,123,234, 345,434,500
Pod 1,12,101,111,123,234, 345,434,500
Port Wlans in spanning tree forwarding state and not pruned
PozZ 1,12,101,111,123,234, 345,434,500
Pod 1,12,101,111,123,234, 345,434,500
LLSZ§
LLSZ§ W
Cirl+F§& to exit CLI focus Copy Paste
L] mp

Figura 15. ALS2_ show interface trunk

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

correctamente

EtherChannel entre DLS1 y ALS1 configurado de manera satisfactoria, se
corrobora ejecutando los comandos etherchannel summary a cada uno de los

equipos que conforma la red.
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¥ DLst - 0

Physical ~ Config  CLl  Adtributes
]

I0% Command Line Interface

[LS1gshow et
DLS1#show etherchannel su
DLS1#show etherchannel summary
Flags: D - down P - in port-channel
I - stand-alone 5 - suspended
H - Hot-standby (LACP only)
R - Layerd 5 - LayerZ
U - in use f - failed to allocate aggregator
u - unsuitakle for bundling
W - waiting to be aggregated
d

default port

Wurber of channel-groups in use: 4
Wurber of aggregators: 4

Group Port-channel Protocol Ports

______ +_____________+___________

+ ______________________________________________

1 Baol (5T LACE  Fal/T(P) Fal/&(D)

2 BoZ (RD) -

4 Bod (51) PigP  Fal/S(F) Fad/l0(F)

12 EolZ (B LACE  Fal/11(E) FaQ/f1Z(E)

DLS1¢

Cirl+F6 to exit CLI focus Copy Paste

[]wp

— TULHIUEhEV etherchannel FusmATv
Figura 16.DLS1_etherchannel summary
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Physical  Config  CLI  Atfributes
]

105 Command Ling Interface

aL51g L
4L518sho
LL51#show et
iL51#show etherchannel sum
2L51#show etherchannel summary
Flags: [ - down P - in port-channel
I - stand-alone 5 - suspended
H - Hot-standby (LACP only)
B - Layer3 5 - LayerZ
U - in use f - failed to allocate aggregator
u - unsuitable for bundling
W - waiting to be aggregated
d - default port

Wurker of channel-groups in use: 2
Wurber of aggregators: 2

Group Port-channel Protocol Borts

______ +_____________+___________

+ ______________________________________________

1 Pol (5T} LACP  Fal/7(P) Fal/8(D)

3 Po3 (5T} PAgP  Fa0/3(P) Fa0/10(P)

ALSL# M
Cirl+F& to exit CLI focus Copy Paste

[]7p

Figura 17. DLS2_etherchannel summary
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C. Verificar la configuracion de Spanning tree entre DLS1 o DLS2 para cada
VLAN.

Spanning tree DLS1 y ALS1 configurado de manera satisfactoria, ejecutamos

el anterior comando a cada uno de los equipos que conforma la red.

(2
At
Physical Config CL Attributes
—
I05 Command Line Interface b
DLS1l#show spanning-tree ~
VLANCOOOL
Spanning tree enabled protocol ieee
Boot ID Priocrity 24577
Address 000C.CF74.4473
This bridge is the root
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec
Bridge ID Priority 24577 (priority Z2457& sys-id-ext 1)
Address 000C.CF74.4473
Hello Time 2 sec Max Bge 20 sec Forward Delay 15 sec
Aging Time 20
Interface Role Sts Cost Frio.Nbr Type
Pol Desg FWD 35 lza.z28 Shr
Pod Desg FWD S 128.25 Shr
VLANOOLZ
Spanning tree enabled protocol ieee
Root ID Priority Z4538E
hddress Q00C.CF74.4473
This bridge is the root
Hello Time 2 sec Max BRge 20 sec Forward Delay 15 sec
Bridge ID Priority 24588 (priority Z2457& sys-id-ext 12)
hddress Q00C.CF74.4473
Hello Time 2 sec Max Bge 20 sec Forward Delay 15 sec
Aging Time Z0
Interface Role S5ts Cost Frio.Nbr Type
Pol Desg FWD 5 1z25.28 Shr
Pod Desg FWD S 1lz8.Z25 Shr
VLANO1O1 W
Ctri+F& to exit CLI focus Copy Paste
(] Top

Figura 18. DLS1_Show spanning tree 1
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]
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VLANO141
Spanning tree enabled protocol ieee
Root ID Pricrity 24g77
Eddress 000C.CF74.4473
This bridge is the root
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec
Bridge ID Priority 24g77 (priocrity 2457¢€ sys—-id-ext 101)
Address Q00C.CF74.4473
Hello Time 2 sec Max Age I0 sec Forward Delay 15 sec
Aging Time 20
Interface Role S5ts Cost Prio.Nbr Type
Fol Desg FWD 5 128._28 Shr
Fod Desg FWD 5 128.25 Shr
VLENO111
Spanning tree enabled protocol ieee
Root ID Priority Idgls7
Rddress 000C.CEF74.4473
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Bridge ID Priority 24g87 (priocrity 2457¢ sys—id-ext 111)
Eddress Q00C.CF74.4473
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec
Aging Time 20
Interface Bole Sts Cost Prioc.Nbr Type
Pol Desg FWD 5 1z28._z28 Shr
Fod Desg FWD 5 128_z25 Shr
VLANO1Z23
5 . bled 1
Cirl+F6 to exit CLI focus Copy Paste

L] mp

Figura 19.DLS1_Show spanning tree 1.1
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|
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WLANO123
Spanning tree enabled protocol ieee
Root ID Pricrity 2455

Rddress 000A.412C.83C2
Cost 13
Fort 29 ({Port-channeld)
Hello Time I sec Max Zge 20 sec Forward Delay 15 sec
Bridge ID FPriority 28755 (priority 28€72 sys-id-ext 123)
Rddress 000C.CFT74.4473
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec
Aging Time 20
Interface Bole Sts Cost Pric.Nbr Type
Eol 2ltn BLE & 1z8.28 Shr
Eod Boot EWD S 1z8.25 Shr
VLANOZ34
Spanning tree enabled protocol ieee
Root ID Priority Z4B10
Rddress 000A.412C.83C2
Cost la
Port 29 (Port-channeld)
Hello Time I sec Max Zge 20 sec Forward Delay 15 sec
Bridge ID Priority 285908 (priority 28672 sys-id-ext 234)
Eddress 000C.CFT74.44732
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec
Rging Time 20
Interface Bole 5ts Cost Prio Nbr Type
Eol 2ltn BLE § 1z@.28 Shr
Eod Root EWD S 1z28.25% Shr
Ctrl+F6 to exit CLI focus Copy Paste

[ ] op

Figura 20. DLS1_Show spanning tree 1.2
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VLANO434
Spanning tree enabled protocol ieee
Boot ID Priority 250140
Bddress Q00C.CF74.4473
This bridge is the root
Hello Time 2 sec Max Bge 20 sec Forward Delay 15 sec

Bridge ID Priority 25010 (priority 2457¢ sys-id-ext 434)
Eddress 000C.CF74.4473
Hello Time 2 sec Max Zge 20 sec Forward Delay 15 sec
Aging Time 20

Interface Role Sts Cost Prio. Nbr Type
Bol Desg FWD 9 1z23.28 Shr
Pod Desg FWD 3 123.25 Shr
VLANOSOD

Spanning tree enabled protocol ieee
Boot ID Priority 2507¢
Bddress 000C.CF74.4473
This bridge is the root
Hello Time 2 sec Max Bge 20 sec Forward Delay 15 sec
Bridge ID Priority 2507¢ (priority 2457¢ sys-id-ext 500)
Lddress 000C.CF74.44732
Hello Time 2 sec Max Zge 20 sec Forward Delay 15 sec
Aging Time 20

Interface Role 5ts Cost Brio Nbr Type

Bol Desg FWD 9 1z3.z28 Shr

Pod Desg FWD 3 128.25 Shr

DLS1g

Ctrl+F& to exit CLI focus Copy Paste

(] Top

Figura 21. DLS1_Show spanning tree 1.3
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CLSCFSIOW Spanning-Gree

WLANOOOL
Spanning tree enabled protocol ieee
Root ID Priority 24577

Address 000C.CF74.4473
Cost 12
Port 28 {Port-channelZ)

Hello Time I sec Max Rge 20 sec Forward Delay 15 sec

Bridge ID Priority 32765 (priocrity 32768 sys-id-ext 1)
Rddress 000R_412C.83C2
Hello Time I sec Max Rge 20 sec Forward Delay 15 sec
Aging Time 20

Interface Bole Sts Cost Prio.Nbr Type
Bo2 Root FWD 5 125.28 Shr
Bo3 Altn BLE 5 128.25 Shr
WLANOOLZ

Spanning tree enakled protocol ieee
Root ID Priority 24533

Address 000C.CF74.4473
Cost 12
Port 28 {Port-channelZ)

Hello Time I sec Max Rge 20 sec Forward Delay 15 sec

Bridge ID Priority 28684 (priority 28€72 sys-id-ext 12)
Address QO00R.412C.83C2
Hello Time I sec Max Rge 20 sec Forward Delay 15 sec
Aging Time 20

Interface Bole Sts Cost Prio.Nbr Type
Bo2 Root FWD 5 125.28 Shr
Bo3 Altn BLE 5 128.25 Shr
Ctri+F& to exit CLI focus Copy Paste

L] wp

Figura 22. DLS2_Show spanning tree 1
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L]
WLANOLOL
Spanning tree enakled protocol ieee
Root ID Priority 2477
REddress 000C.CF74.4473
Cost 13
Port 28 ({Port-channell)
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec
Bridge ID Priority 28773 (pricrity Z8¢7Z2 sys-id-ext 101)
Lddress 000&.412C.83C2
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 20
Interface Role S5ts Cost Prio Nbr Type
Fal/e Desg FWD 19 123.¢ FIp
BoZ Root FWD S 1z8.28 Shr
PBo3 Rltn BLE 5 128.25 Shr
WLANOLLL
Spanning tree enakled protocol ieee
Root ID Priority 2487
REddress 000C.CF74.4473
Cost 13
Port 28 ({Port-channell)
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec
Bridge ID Priority 28783 (priocrity Z8¢7Z2 sys-id-ext 111)
Lddress 000&.412C.83C2
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 20
Interface Role S5ts Cost Prio Nbr Type
________________________________ |
BoZ Root FWD S 1z28.28 Shr W
Ctrl+F6 to exit CLI focus Copy Paste
[ Top

Figura 23. DLS2_Show span
77

ning tree 1.1
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I0% Command Ling Interface

WLANO123
Spanning tree enabled protocol ieee
Root ID Pricrity 24595
Address 00o0%k.412C.83C2
This bridge is the root
Hello Time I sec Max Zge 20 sec Forward Delay 15 sec

Bridge ID FPriority 2455 (priority 2457€ sys-id-ext 123)
Rddress 000%k.412C.83C2
Hello Time I sec Max Zge 20 sec Forward Delay 15 sec
Aging Time Z0

Interface Bole Sts Cost Prio Nbr Type
PozZ Desg FWD 3 128.28  5hr
Po3 Desg FWD 3 128.29  5hr
VLANOZ34

Spanning tree enabkled protocol ieee
Boot ID Priority 24310
Eddress 000A.412C.83C2
This bridge is the root
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec

Bridge ID Priority 242310 (priocrity 2457¢ sys-id-ext 234)
Eddress 000a.4l2C. 8302
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec
Aging Time 20

Interface Hole Sts Cost Prio.Nbr Iype

PoZ Desg FWD 3 128.28  5hr

Po3 Desg FWD 3 128.29 Shr

WLANO345

Ctrl+F& to exit CLI focus Copy Paste

L] 7op

Figura 24. DLS2_Show spanning tree 1.2
78




Physical Config CL Attributes
]
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VLANO345
Spanning tree enabled protocol ieee
Root ID Priority 24521

Bddress 000C.CF74.4473
Cost 13
Port 28 (Port-channel?)
Hello Time 2 sec Max Bge 20 sec Forward Delay 15 sec
Bridge ID Priority 28017 (priority Z28€72 sys-id-ext 345)
Bddress O00R.412C.83C2
Hello Time 2 sec Max Bge 20 sec Forward Delay 15 sec
Bging Time 20
Interface Bole Sts Cost Prio.Nbr Type
BoZ Boot FWD 5 128.28  Shr
Po3 Bltn BLE 5 128.2% Shr
VLANO434
Spanning tree enabled protocol ieee
Root ID Priority 25010
Bddress 000C.CF74.4473
Cost 13
Port 28 (Port-channelZ)
Hello Time 2 sec Max Bge 20 sec Forward Delay 15 sec
Bridge ID Priority 2810 (priority Z28€72 sys-id-ext 434)
Bddress O00R.412C.83C2
Hello Time 2 sec Max Bge 20 sec Forward Delay 15 sec
Aging Time 20
Interface Bole Sts Cost Prio.Nbr Type
BoZ Boot FWD 5 128.28  Shr
Po3 Bltn BLE 5 128.2% Shr
Cirl+FS to exit CLI focus Copy Paste

[]Tp

Figura 25. DLS2_Show spanning tree 1.3
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Cost 1a A
Port 28 (Port-channell)
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec
Bridge ID Priority 25172 (priority Z8€72 sys-id-ext 500)
Rddress 000A.412C.83C2
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
kging Time 20
Interface Role 5ts Cost Bric Nbr Type
BoZ Root FWD 9 1za.z8 Shr
Pod Altn BLE 9 1z8.29 Shr
VLENOSE7
Spanning tree enabled protocol ieee
Root ID Priority 33335
Rddress 000A.412C.83C2
This bridge is the root
Hello Time 2 sec Max Rge 20 sec Forward Delay 15 sec
Bridge ID Priority 33335 (priority 32768 sys-id-ext 567)
Rddress 000A.412C.83C2
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
kging Time 20
Interface Role 5ts Cost Bric Nbr Type
Fal/7 Desg FWD 13 1z28.7 BIp
Fal/sa Desg FWD 13 lzg.8 PZp
Fal/s Desg FWD 13 1283.5 FIp
Fad/10 Desg FWD 1S 1za.10 BIp
Bol Desg FWD 3 lza.z8 Shr
Pol Desg FWD 9 1z8.29 Shr
DLSZ¢ LY
Cirl+F& to exit CLI focus Copy Pazte

[]7p

Figura 26. DLS2_Show spanning tree 1.4
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CONCLUSIONES

El desarrollo del proyecto nos encamina hacia el gran mundo de la

configuracion de redes de conmutacion.

Con el uso de los distintos protocolos identificamos métodos efectivos para
darle mayor eficiencia a los disefios e implementaciones que encontramos en la

vida cotidiana o laboral

Los protocolos de uso exclusivo del fabricante se deben de tener en cuenta
para realizar el montaje de proyectos debido a que no podrian cumplir con las
expectativas y se tendria que hacer un replanteamiento, por lo anterior se
recomienda hacer un estudio previo de acuerdo al montaje y configuraciones a

realizar.

Los simuladores Packet Tracer y GNS3 son herramientas didacticas claves

para dar inicio a las buenas practicas de la configuracién de redes.
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