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RESUMEN

CCNP ROUTE AND SWITCH IP de Cisco, brinda las habilidades para la
configuracion y operacion de redes LAN y WAN, redes de éarea local y area
amplia, su principal objetivo es el de proveer al usuario, la capacidad para
planificar, implementar, verificar y solucionar problemas en redes escalables. El
especialista al final del entrenamiento contara con habilidades avanzadas para la
deteccidén y solucion de los problemas que surjan durante la implementacion y
desarrollo de la red. Los recursos que se emplean durante el adiestramiento,
implementacién y configuracién son los Router y Switch, los cuales constituyen
pieza fundamental en el disefio y creacion de una red empresarial ideal para la
conmutacién de grandes lotes de informacion.

El presente curso se divide en 2 modulos principales CCNP ORUTE, con los
temas de protocolos de enrutamiento EIGRP, OSPF, BP, otros temas como
Dynamic Multi VPN, VRG Lite, protocolo IPV6 y redistribucion de rutas. El
segundo médulo es el CCNP Switch, aqui se encontrardn temas como,
operaciones y puertos Switch, VLans y troncales, Spanning Tree, seguridad de
puertos y configuracion de usuarios. Todos ellos encaminados al uso del
direccionamiento IP avanzado, a la implementaciéon de enrutadores escalables y
la planificacion, configuracion y verificacion de soluciones complejas de
conmutacién empresarial que utilizan la arquitectura de campus empresarial de
Cisco,

Palabras Clave: OSPF, VPN, VRG, EIGRP, BP, VGP, CCNP, ITL, DYNAMIC,
PROTOCOLO [IPV6, VLANS, SPANNING TREE, LAN, WAN, CISCO,
PROTOCOLOS DE RED, ROUTING, SWITCHING, TRONCALES,
CONMUTACION, DIRECCIONAMIENTO



ABSTRACT

Cisco CCNP ROUTE AND SWITCH IP, provides the skills for the configuration
and operation of LAN and WAN networks, local and wide area networks, its main
objective is to provide the user, the ability to plan, implement, verify and solve
Problems in scalable networks. The specialist at the end of the training will have
advanced skills to detect and solve problems that arise during the implementation
and development of the network. The resources used during training,
implementation, and configuration are the Router and Switch, which constitute a
fundamental piece in the design and creation of an ideal business network for
switching large batches of information.

This course is divided into 2 main CCNP ORUTE modules, with the topics of
routing protocols EIGRP, OSPF, BP, other topics such as Dynamic Multi VPN,
VRG Lite, IPV6 protocol, and route redistribution. The second module is the CCNP
Switch, here you will find topics such as Switch operations and ports, VLans and
trunks, Spanning Tree, port security and user configuration. All of them aimed at
the use of advanced IP addressing, the implementation of scalable routers and the
planning, configuration and verification of complex business switching solutions
that use the Cisco enterprise campus architecture,

Keywords: OSPF, VPN, VRG, EIGRP, BP, VGP, CCNP, ITL, DYNAMIC,
PROTOCOLO [IPV6, VLANS, SPANNING TREE, LAN, WAN, CISCO,
PROTOCOLOS DE RED, ROUTING, SWITCHING, TRONCALES,
CONMUTACION, DIRECCIONAMIENTO
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INTRODUCCION

Para la interconexion de las redes empresariales, se requiere la instalacion de 2
dispositivos fundamentales, los Routers y los Switches, estos permitiran la
segmentacion de esta en pequefios dominios con el propdsito de poder resolver
los problemas de forma aislada sin comprometer el resto de la red ni su
rendimiento. Los dos recursos operan en la capa 2, que es la capa de enlace del
modelo OSI.

Los Switches son dispositivos que permiten el puente entre recursos a traves de
sus multiples puertos para el enlace de mdltiples segmentos de la red, ellos al
igual que los router, almacenan informacion, construyen tablas de envio y
determinan el destino de la informacién. Las tablas contienen direcciones fisicas
de todos los recursos conectados a él.

Los Switches permiten que la red se expanda, con la conexion de diferentes
medios, algunos de sus puertos son dedicados, otros son compartidos, lo que
permite manejar varias direcciones MAC de diferentes dispositivos que estan
conectados por medio de un HUB.

Durante el desarrollo del curso se optimizan todos recursos de este dispositivo,
tales como transacciones Duplex, acumulacion de enlaces o0 Trunking,
comunicacion entre las Vlans, seguridad en el acceso restringido, unicast y
multicast, protocolo de sapnning tree que permite que la red sea tolerante con la
implementacion de la redundancia de la red.

En cuanto a los Routers, se puede decir que son dispositivos que aseguran el
enrutamiento de paquetes entre los dispositivos interconectados con la red, este
segmenta la red con el fin de proveer seguridad, redundancia, control y limitar el
brodcast.

Otros temas especificos son: Escalamiento y seguridad, encontraremos tematicas
como RIPng, Blancing, IPV6, OSPF, Virtual Links, Redistribucion EIGRP y OSPF,
controlling Routing, Path control y PBR, BGP, Sincronizacion IBGP-EBGP,
Protocolos de autenticacion de enrutamiento y Secure Management
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1. ESCENARIO 1

Una empresa de confecciones posee tres sucursales distribuidas en las ciudades
de Bogota, Medellin y Bucaramanga, en donde el estudiante ser& 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

OSPF Area 1

G0/0 192.168.2.1/24
2001:0B8:ACAD:B::1/64

Bucaramanga
/ EIGRP AS 101 sofofo i 50/0/1 AN
2/:2|  s5f:1 \DCE
192.168.9.0/30 192.168.9.4/30
2001:DB8:ACAD:90::/64 2001:DB8:ACAD:91::/64
G0/0 192.168.3.1/24
s0/0/0 2001:DB8:ACAD:C::1/64
DCE St /0/1
.6/:2
G0/0192.168.110.1/24 1
@Jama\o:nmn/ = Bogota - Medellin

Figura 1, Topologia de red propuesta del escenario 1
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Configurar la topologia de red, de acuerdo con las siguientes especificaciones.

e‘ Prugba de Habilidades CCMP_Ovalle_Maiger - GNS2

Eile Edit Miew Control Annotate Tools Help

e OB>)> BC HFmilliao- @AM

OSPF Area 1

G2/0 192.168.2.1/24
2001:DB8:ACAD:B::1/64

R2

BUCARAMANGA Bo=

51/2

s1/1

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

EIGRP AS 101

NetO [N S

s1/1
DCE

192.168.9.4/30
001:DB8:ACAD:91::1/64

OSPF Area 0
G2/0 192.168.3.1/24
2001:DB3:ACAD:C::1/64

R3

G2/0 192.168.110.1/24
2001:DB8:ACAD: 110::1/64

BOGOTA

MAIGER OVALLE RUZ 72006891

DICIEMBRE 2019

MEDELLIN

Figura 2, Topologia de red creada en GNS3 escenario 1

Parte 1. Configuracion del escenario propuesto

| Topology Summary BE
Mode  Consale
b O Ri telnet 192.168.159.1:...
b €3 R2 telnet 192.168,189.1:
b £ R3 telnet 192.168.159.1;

oy SRR =]
3 GHS3 YM (GNS3 M (2)...
» £ WIN-PAMRIDLAEN CP...

1. Configurar las interfaces con las direcciones IPv4 e IPv6 que se muestran en

la topologia de red.
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R1

int g2/0

ip address 192.168.110.1 255.255.255.0
ipv6 address 2001:db8:acad:110::1/64

exit

int s1/1

ip address 192.168.9.1 255.255.255.252
ipv6 address 2001:db8:acad:90::1/64

clock rate 64000
exit

int s1/0

no ip address
clock rate 200000
no shutdown

exit

int s1/2

no ip address
clock rate 200000
shutdown

exit

int s1/3

no ip address
clock rate 200000
shutdown

exit

14



'fconflE if)#ip
1{config-1if)#ipw
1{config-1f #EXIT

1{config)#int =
(config-if)#ip
config-if)#ipw
config-if)#clo
config-if)#
config-if)#exit

R1(
Rl{cenfigi#int 1/@

% Invalid input detected

Rl{cenfig-if)#ne shutdown
Rl{config-1f)#exit
Rl{cenfig)#

Interface Seriall/d@, changed state teo up
N: Line protecel on Interface Seriallfa,
Rl{cenfig

Rl cont

Interface Zeriall/a,
changed
config-if)#clock rate 2@
ockrate bestfitted (r
shutdeown

Rl{config
R1{cenfig-if)

1: Interface Serizll/@, change

R1{cenf
Rl cont

R1{cenfig)#

Figura 3, configuracion interfaces R1 escenario 1
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R2

int g2/0

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

int s1/1

ip address 192.168.9.2 255.255.255.252
ipv6 address 2001:db8:acad:90::2/64
exit

int s1/2

ip address 192.168.9.5 255.255.255.252
ipv6 address 2001:db8:acad:91::1/64
clock rate 64000

exit

int s1/0
no ip address
shutdown

int s1/3

no ip address
shutdown
exit

16



GnTlE-lTleth address 2801 :DES:ACAD:9@:
onfig-if)#exit

chlF 1+|w1p :11
enfig-if)#ipws
enfig-if)i#clock rate 4020
onfig-if)#

onfig-if)#exit

onfig)#

enfig-ifi#ne ip addres
enfig-1if)#shutdown
onfig-1if)#exit
cnfipﬁﬁ

“ Inwalid input detected at marker.
(config-if)#ne ip address
enfig-if)#shutdown
onfig-1if)#exit
R2{config)#

Figura 4, configuracion interfaces R2 escenario 1

R3

int g2/0

ip address 192.168.3.1 255.255.255.0
ipv6 address 2001:db8:acad:c::1/64
exit
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int s1/2

ip address 192.168.9.6 255.255.255.252
ipv6 address 2001:db8:acad:91::2/64
exit

int s1/0

no ip address
shutdown
exit

int s1/1

no ip address
shutdown
exit

int s1/3

no ip address
shutdown
exit

R3#cont t
Enter configuration commands, one per line. End with CHTL/Z.

config-
Iconfig-ifi#ipve adc
S{config-if)#exit
config)#

s1/@
fi#no ip address

5141
ifi#no ip address
hutdaoun

Figura 5, configuracion interfaces R3 escenario 1
18



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.

Int s1/1
Bandwidth 128
exit

B2 R - O ®

Rl{config)

Rl{conf
Rl{cenf
R1{conf
Rl{confi
Rl{config-1if)#

Figura 6, ajustar el ancho de banda R1 escenario 1

I#
#
#
#
i

Int s1/1
Bandwidth 128
exit

Figura 7, ajustar el ancho de banda R2 escenario 1

Int s1/1
Bandwidth 128
exit
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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 R2 y 3.3.3.3 en R3 para
ambas familias de direcciones.

R2

router ospf 1

log-ad

log-adjacency-changes

network 192.168.2.0 0.0.0.255 areal
network 192.168.9.0 0.0.0.255 area0
ipv6 router ospf 1

ipv6 unicast-routing

ipv6 router ospf 1

router-id 2.2.2.2
log-adjacency-changes

enfig-rout

onfig-rout

onfig-rout
‘config-router)#ipvd router ospf 1
IPv& routing not enabled
(config)#ipvs router ospf 1
IFv& routing not enabled
(config)#ipwd router enable

% Inwalid input detected at " marker.
12(config)#ipvs routing enable
% Invalid input detected at =" marker.

. unicast-routing
router ospf 1

FFw3-4-NORTRID: Process Fw3-1-IPv& could not pick a router

onfig-rtri#router-id 2.

enfig-rtri#log-a

onfig-rtri#leg-adjacency-changes

onfig-rtri#

onfig-rtr)#H b

Figura 9, configurar las familias de direcciones OSPFv3 para IPv4 e IPv6 en R2

R3
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Router ospf 1
Log-adjacency-changes

Network 192.168.3.0 0.0.0.255 area0
Network 192.168.9.0 0.0.0.255 area0
Ipv6 router ospf 1

Ipv6 unicast-routing

Ipv6 router ospf 1

Router-id 3.3.3.3
Log-adjacency-changes

coenfig-router)#log
~outer #log
E-router j#netuo
nfig-router )#netw
'F: Invalid addre

~outer )#ipvd unicast-routing
#ipwhs unicast-routing
#ipve router ospf 1

SPFw3-4-NORTRID: Process O5PFw3-1-IPwé could not pick a router-
configure manu [
~#router-id 3
Zconfig-rtr) e
config-rtr)#log-adjacency-changes
config-rtr)# W

Figura 10, configurar las familias de direcciones OSPFv3 para IPv4 e IPv6 en
R3

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

R2
int g2/0

ip ospf 1 area 1
exit

int s1/2

ip ospf 1 area 0
exit

21



if)#ip ospf 1 area 1
config-if)#exit

ospf 1 area
config-if)#exit
2{config)#

Figura 11, configurar la interfaz EO/O en el &rea 1 de OSPF y la conexion serial

5. En RS3, configurar la interfaz FO/O y la conexion serial entre R2 y R3 en OSPF
area 0.

R3

int g2/0
ip ospf 1 area 0
exit

int s1/2
ip ospf 1 area 0
exit

OSPF

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

R2

ipv6 router ospfl
area 1 stub no-summary

22



ipvE router ospf 1
g-rtri#area 1 stub no-summary
2(config-rtr)#

Figura 13, Configurar el area 1 como un area totalmente Stubby en R2

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 definicidén de rutas estéticas.

8. Realizar la configuracion del protocolo EIGRP para IPv4 como IPv6.
Configurar la interfaz FO/O de R1 y la conexion entre R1 y R2 para EIGRP con
el sistema autbnomo 101. Asegurese de que el resumen automatico esta
desactivado.

R1

int s1/1
ipv6 eigrp 101
exit

router eigrp 101
network 192.168.9.0
network 192.168.110.0

[ fig-router j#network 192,165,
R1({config-router)#

Figura 14, configuracion del protocolo EIGRP para IPv4 como IPv6 en R1

R2
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int s1/1
ipv6 eigrp 101
exit

router eigrp 101
network 192.168.9.0

#router eigrp 181
~outer )#netwerk 192,1658.9.0
R2[config-router )

Figura 15, configuracion del protocolo EIGRP para IPv4 como IPv6 en R2

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

R1
ipv6 router eigrp 101

passive-interface g2/0

Rl{config)#
Rl{config)#

Rl{configl#ipws router eigrp 181
Rl{config-rtri#passive-interface g2/@
Rliconfig-rtri#

Figura 16, Configurar las interfaces pasivas para EIGRP segun sea apropiado

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

R2

router ospf 1
redistribute eigrp 101 subnets
exit
router eigrp 101
redistribute ospf 1 metric 10000 100 255 1 1500
exit
24



#

#router ospf 1
g-router J#red
config-router#redistribute eigrp 181 su
2(config-routerj#redistribute eigrp 1@1 subnets
config-router)#exit

% Inwalid input detected at "n°

configi#router eigrp 181
~outer J#red
~outer J#redistribute ospf 1 metric 18202 183 2
router J#exit
contig)#
Figura 17, configurar la redistribucion mutua entre OSPF y EIGRP para IPv4 e
IPv6
11. En R2, de hacer publicidad de la ruta 192.168.3.0/24 a R1 mediante una lista

de distribucion y ACL.

ip access-list standar ospf-filter
emark used with dlist to filter ospf 1
deny 192.168.3.0 0.0.0.255

permit eny

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.

R1

ip route eigrp
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Rl#show ip route eigrp
: L - local, € - connected, = statd R - RIP, M - mobile, E - EGF
GRF, EM - EIGRP external, F inter a
external type 1, N \ «ternal type 2
: cternal type
UMMy I5 lewvel-1, L 5 level-2
a, * - candidate default, U - per-user static route
sy P - pericdic dewnleoaded static route, H - NHRP, 1 - LISP
- replicated route, % - next hop override

Gateway of last resort is not set

R1#
Rl#show ip route
es: L - local, ¢ - connected, 5 - static, R - RIP, M - mobile, E - EGF
D - EIGRP, - EIGRP external,
A external type 1, H
I lewel-1, L2 - I5-I5 lewvel-2
inter area, * : ate default, U - per-user static route
s P - pericdic dewnloaded static route, H - NHRP, 1 - LISP
- next hop override

Gatewsy of last resort is not set

Rl#show ipw6 route
IPvS Routing Table - default - 1 entries
Codes: C - Connected, L - Local, & 3
B - BaP, HA - Home Agent, - RIP
H - MHRF, I1 - I= i : interarea
I Iy {
HD - ND Default, NDp - ND Prefi:
F Intra, OI - F Inte

L=

wia Hull@, receive

R1#
Figura 18, Verificar conectividad de red y control de la trayectoria R1
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R2

ip route eigrp

{ - EIGRP :xt:rn:l
external ty T
F external thp: I F external type
su - I5- 5 LTI 1 - Is-I5 lewel-1, L2 - IS-I5 lewel-2
inter area, * - c:ndld:t: default, U - per-user static route
ODR, P - periedic downleoaded static route, H - WHRP, 1 - LISP
+ - replicated route, % - next hop override

Gateway of last resort is not set

( - EIGRF :xt:rn:l
external ty
F external type 1, EZ2 ; '
s - I5- = ; 5-I5 u i 2 - I5-I5 lewel-2
inter area, * - c:ndld:t: default, U - per-user static route
ODR, P - periedic downloaded static reute, H - NHRP, 1 - LISP
+ - replicated route, % - next hop override

Gateway of last resort is not set

heow ipws route
Routing Table - default - 1 e
es: C - Connected, L - Local, = Static, I - Per-user Static route
B - BGP, HA - Home Agent, MR - Mobile Router, R - RIF
H - NHRF, Il 5 L1, I2 - ISIs L2, IA - IS interarea
D - EIGRP, EX - EIGRP external, NM - NEMO
HEp - MO Prefix, DLE - Destination, NDr - Redirect
( - O5PF ext 2

wia Nullﬂ, receive

Figura 19, Verificar conectividad de red y control de la trayectoria R2
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ip route

how ip route
L - local, C - connected, = static, R - RIF, M - mobile, B - EGP
D - EIGRP, EX - EIGRP u.*'ttr‘n:l, O - ) PF inter are:
H1 s al ty \ rnal type 2

; , U - p tic route
o - ODR, P - periodic dewnloadec ic route, H - NHRP, 1 - LISP
+ - replicated route, - next hop owerride

Gateway of last resort is not set

S#show ipws route

Routing Table - def: 1 entries

=: L - Connected, ; % - 5tatic, U - Per-user 5Static route
E - B3P, HA - H { " Mob 1 - RIP
H - MHRP ] ] interarea
IS ; ) ) «ternal, NM - NEMO
ND' - ND a D) D [ stination, NDr

'F Intra, O -
HSSh ext 1,

wia Hullﬂ, receive

Figura 20, Verificar conectividad de red y control de la trayectoria R3

b. Verificar comunicacion entre routers mediante el comando ping y traceroute

c. Verificar que las rutas filtradas no estdn presentes en las tablas de
enrutamiento de los routers correctas.

ip route

Rl#show ip reute
Codes: L - local, ¢ - connected, 5 - static, R - RIF, M - mobile, B - BGF
EX - EIGRP external,

554 external type 1,

=tatic route
P - p:rlodlc downlo:d: :t:tlc rcut:, H - HHRP, 1 - LIsP
+ - replicated reoute, % - next heop override

Gateway of last resort is not set

Figura 21, Verificar que las rutas filtradas en R1
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R2
Ip route

show ip route
Codes: L - lcc:l, C - connected, 3 - stati ; M - mobile, B - BGF
EX - EIGRF external, 'F inter area
A external type 1, A external type 2
1 type 2

L1 - I5-I5 lewel-1, LZ 5-I5 lewel-2
IS inter area, * - candidate default, U - per-us static route
CDR, P - periodic downleoaded static route, H - NHRP, 1 - LISP
+ - replicated route, % - next hop override

Gateway of last resort is not set

R 144
Figura 22, Verificar que las rutas filtradas en R2

R3
Ip route

; M - mobile, B - BGP
F inter
external type
PF external type
1 - I5-I5 lewel-1, L2

. 5 . 3
inter area, * - c:ndld:t: default, U - per-user static route
R, P - p:rlcdlc downloaded static route, H - MHRP, 1 - LISP
% - next hop override

ezort is not set

Figura 23, Verificar que las rutas filtradas en R3
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Nota: Puede ser que Una o més direcciones no serdn 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.

R1

Copy running-config startup-config

R2#copy running-config startup-config
Destination filename [startup-cenfig]?
Warning: Attempting to overwrite an NWRAM configuration prewiously written
by a different version of the system image.
Overwrite the previous NWRAM configurationd[cenfirm]
ilding cenfiguration...

Figura 24, guardar configuracon en la RAM en R2

R1

Copy running-config startup-config

R3#fcopy running-config startup-config

% Inwalid input detected at *~' marker.

GRcopy running-config startup-config

Destination filename [startup-config]?

Warning: Attempting to owerwrite an NYRAM configuration previcusly written
by a different version of the system image.

Overwrite the previcus NWRAM configurationd[confirm]

Building configuration...

Figura 25, guardar configuracon en la RAM en R3
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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
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. Topologia de red

Lo0: 1.1.1.1 Lo0: 1.1.1.1

Host D

DLS1 L3 Etherchannel (LACP)
d Fa0/11 Fa0/11

g (P2 2

\z)
10.12.12.0/30

[puueyaiBypg 1

Lioed

[puueyRYg 71
(doy7)

8joed @ 8joed

Zoed

k@o
Fa0/6 L2 Etherchannel “70
===t PAGP)

Host A ALS1

Figura 26, topologia de red sugerida escenario 2
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Parte 1: Configurar la red de acuerdo con las especificaciones.

& Prueba de Habilidades CCNP_Escenario-2-Ovalle_Maiger - GNS3
File Edit View Control Annotate Tools  Help

e OF>-)> BHC FmIIlo - §QQM
MAIGER OVALLE RUZ

GRUFPO 22
17 DE NOVIEMBRE DE 2019

LoD: 1.1..1.1
Host-C DLE-1 L3 Etherchanel (LA CP) bLs 2 LoD: 1.1..1.1 Host-D

Et-0/0 Et-0/0 Et-1/2 m

Et0/1 Et-0/1
Host D

Et-1f2

10.12.12.0/30

G
oo .
2

Host C

L2 Etherchanel (LA CP)

Vi On S

Host A Host B

Topolagy Summary B®
Mode Console

b ) ALS-T telnet 192.168.1
¥ O ALS-Z telnet 192,168.1..
» ) DLS-T belnet 192.168.1
b ) DLS-2 telnet 192.188.1
r ) Host-A telnet 192,168.1...
» ) Host-B telnet 192.168.1
b Host-C belnet 192,168.1...
b ) Host-D telnet 192.168.1

Servers Summary BE
F ) Ghis3 ¥ (N3 M ()
€ WIN-PA34R1DLAEM CP

Aderor

Figura 27, topologia de red creada en GNS3 escenario 2

a. Apagar todas las interfaces en cada switch.

ALS2
int ran e0/0-3,e1/0-3,e2/0-3,e3/0-3
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ER ALS-2 - PuTTY - ] x

5,2l
shutdown

LINK-5-CHANGED: erface erne changed st administrati
LIMK-5-CHANGED: Interface Ethernet@/l, changed st: administrati
LIMK-5-CHANGED: Interface Ethernet changed st: administrati

HLINK-S5-CHANGED: Interface Ethernet changed st administrati
LIMK-5-CHANGED: Interface Ethernetl; changed st: administrati
LINK-5-CHANGED: Interface Ethernstl/l, changed st administrati
LIMK-5-CHANGED: Interface Ethernet changed st: administrati
LINK-5-CHANGED: Interface Ethernet changed st administrati
L IME-5-CHANGED: Interface Ethernet2/@, changed st: administrati
LINK-5-CHANGED: Interface Ethernet2 changed st administrati

LINK-5-CHANGED: Interface Ethernet changed st administrati

B E PR EEEEEE

LIMK-5-CHANGED: Interface Ethernet: changed st: administrati

—+

LINK-5-CHANGED: Interface Ethernet changed st administrati

HLINK-5-CHANGED: Interface Ethernet3, changed st administrati

ely down
9 21:41:
ely down

LINK-5-CHANGED: Interface Ethernet changed st administrati

N

= LINK-5-CHANGED: Interface Ethernet3/3, changed st administrati

¢ down

11:41 :45. 778 : KLINMEPROTO-5-UPDOWN: Line proteocel Interface Ethernet®/@, changed
todmn

iH: Line protocel Interface Ethernet@f1l, changed

iM: Line protecel Interface Ethernet@ changed

i Line protocel Interface Ethernctd changed

: Line protocol Interface Ethernetl/@, changed

: Line protocel Interface Ethernetlil, changed

LINERPROTO-5-U : Line proteocel Interface Ethernstl changed

LINEPROTO i Line protocel Interface Ethernetl changed

LINERPROTO-5-U : Line proteocel Interface Etherns 3, changed

LIMEPROTO : Line protecel Interface Etherne changed

HLINEPRRL LIP L i Line protocol Interface Ethernst2 changed

: Line protocel Interface Etherne changed

! Line protocel on Interface Etherne changed

: Line protocol on Interface Ethernet3, changed

Flgura 28 Apagar todas Ias mterfaces ALS2
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DLS1

int ran e0/0-3,e1/0-3,e2/0-3,e3/0-3

B2 DL3-1 - PuTTY

dewn
1:4

1:4@:17
e to down
1:4@:17
e to down
l:4@:17
e to down
1:4@:17
e to down

21:4@:17.383

e to down
21:4a:17

e to down
1:4@:17

e to down
1:4@:17

d state to down
l:4@:17

d state to down
1:4@:17

d state to down
1:4@:17
ate to down
l:4@:17
ate to down
1:4@:17
ate to down
1:4@:17

Figura

29, Apagar todas

LINK -5 -CHANGED

LINK-5-CHANGED:

LINK-5-CHANGED:

LINK -5 -CHANGED

LINK -5-CHANGED:

LINK-5-CHANGED:

LINK -5 -CHANGED

LINK-5-CHANGED:

L INK -5 -CHANGED :

LINK -5 -CHANGED

LINK-5-CHANGED:

LINK-5-CHANGED:

#

LINK-5-CHANGED:

LINK -5 -CHANGED

LINK-5-CHANGED:

LINK-5-CHANGED:

LINEPR:

LINEPR:

LINEPR

HLINEPR

Interface Ethernet
Interface Ethernet
Interface Ethernet
Interface Ethernet
Interface Ethernet
Interface Ethernet
Interface Ethernet
Interface Ethernet
Interface Ethernet
Interface Ethernet
Interface Ethernet

Interface

Ethernet

Ethernet

Interface Ethernet
Interface Ethernet
Line protocol
Line protocol
Line protocol
Line protocol
Line protocol
Line protocol
Line protocol
Line protocol
Line protocol
Line protocol
Line protocol
Line protocol
Line protocol

Line protocol

as iterfaces DLS1

Ethernet2,

changed
changed
changed
changed
changed
changed
changed
changed
changed

changed

changed

changed

changed

changed

to admin

teo administ

to administ

te administ

to admini

to admini

to adminis

to admin

to admin

to admin

to admin

changed s

changed =

Interface
Interface
Interface
Interface
Interface
Interface
Interface
Interface
Interface
Interface
Interface
cn Interface
en Interface

cn Interface

34

to ac
Ethernet

Ethernet

Ethernet chan
Ethernet chan
Etherne chan
Etherne chan
Etherne chan
Etherne chan
Etherne chan
Etherne chan
Etherne chan
Etherne chan

Etherne chan

chan

Etherne



DLS2
int ran e0/0-3,e1/0-3,e2/0-3,e3/0-3

EP DLS-2- PuTTY

2: Interface Ethernsetd
S-CHANGED: Interface Ethernetd/
5-CHANGED: Interface Ethernsetd
NI -5 -CHANGED: Interface Ethernetd
-E-CHANGED: Interface Ethernetl/a,
-5 -CHANGED: Interface Ethernstl/ 1,
-E-CHANGED: Interface Ethernetl
NE -5 -CHANGED: Interface Ethernetl
down
-E-CHANGED: Interface Ethernet2
down
-5 -CHBNGED: Interface Ethernet2
down
-5-CHANGED: Interface Ethernet2
down
-5 -CHBNGED: Interface Ethernet2
INK-5-CHANGED: Interface
INK-5-CHANGED: Interface
INE-5-CHANGED: Interface
INK-5-CHANGED: Interface Ethernets

2] ! O N : Line protocel on : Ethernet
down

: Line protocel en : Ethernet

down
a ! O N : Line protocel ace Ethernet
down
B.477: \ t Line protocel Interface Ethernet
down

B.477: g 0 L : Line protocol Interface Ethernet

down

admini

admini

admini

admini

admini

admini

admini

admini

admini

admini

admini

admini

admini

admini

admini

admini

s ch

B.477: ! : Line protocel Interface Ethernetl/]

down

7:48.477: ! OTC N : Line protocel : Ethernet

to down

7148477 { [ : Line protocel en : Ethernet

to down
7:40.477: ! N : Line protocel on : Etherne

to down
148, 48 { [ : Line protocel en ace Etherne

down
148,45 ! N : Line protecel on Interface Etherne

to down
7:48.488: ! OTC : Line protecel on Interface Etherne

to down
7:40,488: ! N : Line protecel on Interface Etherne
to down
B Line protocel on Interface Etherne

Flgura 30 Apagar todas las mterfaces DLS2
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ALS1

int ran e0/0-3,e1/0-3,e2/0-3,e3/0-3

2P ALS-1- PuTTY

LIHK-5-CHANGED:

LIHE-5-CHANGED :

¢ %LIMK-5-CHANGED:

: %LINK-5-CHANGED:

HMLIMK-5-CHANGED:

¢ BLINE-5-CHANGED:

HMLIME-5-CHANGED:

¢ BLIME-5-CHANGED:

HLIMK-5-CHANGED:

t HLINK-5-CHANGED:

JLINK-5-CHANGED:

LIHE-5-CHANGED :

&
13

LIHK-5-CHANGED:
JLINK-5-CHANGED:
LIHE-5-CHANGED :
LIHK-5-CHANGED:
LIHEF

S-LPC

S-UPLC

Interface

Interface

Interface

Interface

Interface

Interface

Interface

Interface

Interface

Interface

Interface

Interface

Interface

Interface

Interface

Interface

HE, T

IN: Line

Ethernet@/E
Ethernet@/!
Ethernet@

Ethernet@/3

Ethernetl/@,

Ethernetl/ /1,

Ethernetl

Ethernetl

Ethernet2

Etherne
Ethernet
Ethernet3
Ethernet3
protocol on

protocol on

changed
, changed
changed
, changed
changed

changed

changed s

changed
changed
changed
changed

changed

changed

changed s

changed

changed

Interface

Interface

Etherneta/

Etherneta/

to down

4@1: MLIMNERFR
to down

4@1: HLIWEFR
to down

481: MLIMEPR
to down
LA4@1: HLIMERR
to down
.A4@1: HLINERR
to down
LA4@1: KLIMERR
to down
LA@1: XLINEPR
to down
.481: KLINERR
to down
LA4@1: HLIMERR
to down
.A4@1: HLINERR
to down
LA4@1: KLIMERR 1-5 -LIPC

Flgura 31, Apagar todas las mterfaces ALS1
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S-LPC i Line protocel on Interface Ethernetes

S-UPDOWN: Line protocel Interface Ethernetd/

5-LPC : Line protocel Interface Ethernetl/

S-LPLC : Line Interface Ethernetl/

protocol

S-LPL : Line protocel Interface Ethernetl/

S-LPC i Line protocel Interface Ethernetl/

S-LPC : Line protocel Interface Ethernet

-5-UPC : Line protocel Interface Ethernet

5-LPC : Line protocol Interface Ethernet

-5-LPC : Line protocel Interface Ethernet

Line protocol Interface Ethernet




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

hostname

ALS-1#CONF T

Enter configuration commands, one per line. End with CNTL/Z.
ALS-1({config)#HOSTNAME ASL1

ASLl(config)#

&P ALS-2 - PuTTY

LLS -2%CONF T
~ configuration commands, one per line. End with CNTL/Z.
2{config)#HOSTNAME ASL2

AsL2(config)#

Figura 32, Asignar un nombre a cada switch ALS1 — ALS2

DLS-1#

DLS-1#conf t

Enter configuration commands, one per line. End with CNTL/Z
DLS-1{config)#hostname DLS1

2#Conf t

configuration commands, one per line. End with CHTL/Z.
(config)#hostname DLS2
config)#

Figura 33, Asignar un nombre a cada switch DLS1 — DLS2

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 utilizara
10.12.12.2/30.

int port-chanel 12
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no switchport

ip address 10.12.12.1 255.255.255.252
exit

int ran e0/0-1

no switchport

channel-group 12 mode active

exit

EF DLS-1- PuTTY — O X

DLS1#CONF T
Enter configuration commands, one per line. End with CNTLSZ.
CL51(config)#interface p
config)#interface port-
config)#interface port-channel 12
config-if)#no switchpert
i ress
HLINERPROTO-S-UPDCWM: Line proteocoel on Interface Port-chann
ate to up

Fig ip address 1@8.12.12.1 255.255.255.252

config-if)#exit

config)#

configi#int ran =@/@-1
config-if-rangel#no su
config-if-rangel#no switchport

G: HMLINEPROTO-S5-URDOWM: Line protocol on Interface Ethernetdsf
tate to down
5 L@95: HLINEPROTO-S-UPDOWM: Line protocel on Interface Ethernet@/
1, changed te to down
DLl config-1if-range)#exit
DL=1{contig)#

Figura 34, Configurar los puertos troncales y Port-channels DLS1

int port-chanel 12

no switchport

ip address 10.12.12.1 255.255.255.252
exit

int ran e0/0-1

no switchport

channel-group 12 mode active
exit
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B DLS-2 - PuTTY - O e

raticn commands, one per line. End with CHNTLSZ.
interface port

interface port-ch

interface port-channel 12

il suitchport

int ran e@f@-1
f-range)#no switchport
config-if-range)#channel -gorup 12 mode active

% Invalid input detected at """ marker.

Interface Ethernset@s

tLINEFPROTO-5-UPDCWN: Line protecel on Interface Ethernetds
oW
config-if-range)#exit
config)#

Figura 35, Configurar los puertos troncales y Port-channels DLS2

2) Los Port-channels en las interfaces e0/2 y e0/3 utilizaran LACP.

int ran e0/2-3

switchport trunk encapsulation dotlq
switchport mode trunk
channel-group 1 mode active

no shutdown

end

show etherchannel summary
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E& DLS-1- PuTTY - | e

¥ conf t
Enter configuration commands, one per line. End with CHTL/SZ.
B [ Figi#int ran e :
config-if-rangel#switchport trunk encapsulatien detlg
config-if-ran switchpert mede trunk
config-if-range)#
‘config-if-range)#channel -group 1 mode active
Creating a port-channel interface Port-channel 1

 -UPDOWN : Interface Ethernet@y
-UPDOWN: Interface Ethernet

5-5-CONFIG I: Cenfigured from censeole by censecle

44:59,958: HEC-S-L3CONTENDL2: Et@f2 suspended: LACP currently not ena
remote port.
45:0@0.138: HEC-5-L3DONTENDLZ: Et@f3 suspended: LACP currently
bled on the remcte port.
DLES1#
etherchannel summary
down P - bundled in port-channel
stand-aleone s - suspended
Hot-standby [(LACP ]
Lay - Lay
in use - failed to alleocate aggregator

[
.F

not in use, minimum links not met
unsuitable for bundling

waiting to be aggregated

default port

Mumber of ch: se:
Humber of
Group  Port-channel Protocel Ports

LACP
LACP

Figura 36, Port-channels en las interfaces e0/2 y e0/3 utilizaran LACP.DLS1
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int ran e0/2-3

switchport trunk encapsulation dotlq
switchport mode trunk
channel-group 1 mode active

no shutdown

end

show etherchannel summary

EF ALS-1- PuTTY - O X

switchport trunk encapsulation dotlg
itchport mode trunk
fig-if-range)#channel -group 1 mode active
Creating a port-channel interface Port-channel 1

no shutdown

Ethernet@
e Ethernet

1-5-UPDCWN: Line protocol on Interface Ethernetd/

: Line protecel on Interface Ethernetd/

chang
Ll{config

LINEPROTO-5-UPDOWN: Line protecol on Interface Port-chann

FIG I: Configured frem console by ceonsocle

ailed to allocate aggregator

not in use, minimum links not met
unsuitable for bundling

waiting to be agpgregated

default port

Number of
Number of aggreg: 5 1

Group Port-channel Protocel Ports

W

Figura 37, Port-channels en las interfaces e0/2 y e0/3 utilizaran LACP.ALS1

41



int ran e0/2-3

switchport trunk encapsulation dotlq
switchport mode trunk
channel-group 1 mode active

no shutdown

end

show etherchannel summary

B DLS-2 - PUTTY

L conf t

witchport trunk encapsulation dotlg
config-1if-ran witchport mede trunk
config-if-range)j#channel-group 2 mode active
g a port-channel interface Port-channel 2

ge’i#no shutdown

: Interface Ethernet
: Interface Ethernet

i
fia

End with CHNTLS

, changed sta
, changed

E-CONFIG I: Cenfigured from censole by console

dec 9 23:53:01.567: HEC TEMDLZ2: Et@/2 suspend
the remote port.
*Dec 9 S3:01.5641: RKEC SCON : Et@/3 suspended:
the remote port.

not in use, minimum links not met
unsuitable for bundlin

waiting to be aggregated

default port

Humber 1 groups in use
Humber

Group

Figura 38, Port-channels en las interfaces e0/2 y e0/3 utilizaran LAC
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: LACP currently not enabled

LACP currently not enabled
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int ran e0/2-3

switchport trunk encapsulation dotlq
switchport mode trunk
channel-group 1 mode active

no shutdown

end

show etherchannel summary

EB ALS-2 - PuTTY - O ®

UFDCWN: Intetrface Ethernet
IFOCWN: Interface Ethernet

: Line protecel on Interface Ethernet@f

N: Line protocel on Interface Etherneta@f

N: Line protocel on Interface Port-chann

etherchannel summary
down P - bundled in port-channel
stand-alone
Hot -
Lay
in use

not in use, minimum links not met
unsuitable for bundling
waiting to be aggregated

- default port

Humber of
Number of

Group  Port-channel Protecel Forts

Figura 39, Port-channels en las interfaces e0/2 y e0/3 utilizaran LACP. ALS2
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3) Los Port-channels en las interfaces e1/0 y e1/1 utilizara PAgP.

int ran e1/0-1

switchport trunk encapsulation dotlq
switchport mode trunk
channel-group 4 mode desirable

no shutdown

end

show etherchannel summary

E® DLS-1- PuTTY - O *®

one per line. End with CH

itchport trunk encapsulation dotlg
itchpert mede trunk

: Interface Ethernet ha tate to up
: Interface Ethernetlil, changed state to up

MFIG_I: Cenfigured from censole by ceonsecle

LINEPROTO-5-UPDOWN: Line protecel on Interface Ethernetl/

-5-UPDOWN: Line protocel on Interface Ethernetl/

etherchannel summary
doun F - bundled in port-channel
stand-aleone s 5
Hot

not in use, minimum links not met
unsuitable for bundlin

ting te be agpregated
default port

HMumber of channel-
Humber of agg

roups in use

Group  Peort-channel

Figura 40, Port-channels en las interfaces e1/0 y el1/1 utilizard PAgP. DLS1
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int ran e1/0-1

switchport trunk encapsulation dotlq
switchport mode trunk
channel-group 3 mode desirable

no shutdown

end

show etherchannel summary

2 DLS-2 - PuTTY - O e

=, one per line. End with CHTL/SZ.

itchport trunk encapsulation dotlg
£ switchport mode trun
(config-if-range)#channel-group 3 mode desirable
Creating & port-channel interface Port-channel 3
(config-if-range)#no shutdown
(config-if-rang

enfig-if-range)#end

N: Interface Ethernetl/@, changed sta
! Interface Ethernetlfl, changed sta

S-COMFIG I: Configured frem ceonsole by console
HLIMERPROTO-5-LP N: Line protocel on Interface Ethernstls/@, ch
N: Line proteocel on Interface Ethernetlfl, ch

etherchannel summary
P - bundled in port-channel

f - failed teo allecate aggregator

not in use, minimum links not met
unsuitable feor bundling

waiting to be aggregated

default port

Number of ch: 1-

gEroups in use
Number of agg ators:

Group Port-channel Preotecol Ports

LACP
PagP
LACP
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int ran e1/0-1

switchport trunk encapsulation dotlq
switchport mode trunk
channel-group 3 mode desirable

no shutdown

end

show etherchannel summary

ER ALS-T- PuTTY - | *

1#
85 1#cont t

i =

Enter configuration commands, one per line. End with CNTL/SZ.
SL1{contf
1{conft: ang itchport trunk encapsulation dotlg
L1 conf : #switchport mode trunk
sLl(config-if-rangel#channel -group 3 mode desi

A 2@:23:83. 2 : : I 3 ! =state to up
1 @ L@ L y tate to up
D 22:03:24. HLIN N: Line protocel en Interface Ethernetl/d@, changed

31 MLINEPROTO-S-UPDOWN: Line protecel on Interface Ethernetlfl, changed
c 1@ 2@:83:18.873: HMLINEPROTL
tate to up

etherchannel summary
down F - bundled in port-channel

in use f - failed to allocate aggregator

not in wse, minimum links not met
unsuitable for bundling

waiting to be aggregated

default port

Number of
HNumber of :

Graoup

Figura 42, Port-channels en las interfaces e1/0 y el/1 utilizara PAgP. ALS1

46



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

interface pol
switchport trunk native Vlan 800
exit

interface po4
switchport trunk native Vlan 800
exit

show interface trunk

E8 DLS-1- PuTTY - O X

DLE1#conf t
Enter configuration commands, ene per line. End with CNTL/SZ.
DLE1{cenfig)

interface Pod
fi#switchport trunk native wlan
-1 1 )#exit
config)#end
l#shoe
-5-CONFIG_I: Configured from censele by console
DLE1#show interface trunk

Mode Encapsulation Status Native wlan
an BE2. 1. trunking 14!

on @2, 1g trunking 1e]

Je]
%

Wlans allowed on
1-4@5
1-4@%4

Figura 43, asignados a la VLAN 800 como la VLAN nativa. DLS1

vlan database
vlan 800
exit
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interface po2
switchport trunk native Vlan 800
exit
B DLS-2 - PUTTY -
se
recommended to configure YWLAN from config mode,
database mode being deprecated. Please consult user

documentation for configuring YTP/YLAN in config mode.

(wlan]

% Inwalid input detected at *~* marker.

IHvlan 0@
ed:
Name: YLANSRAZ
wlan)#
wlan)#exit
completed.
Exiting....

configuration commands, one per line. End with CNTL/Z.
F #
#interface Po2
witchport trunk native wlan
T#exit
interface Po3
witchport trunk native wlan

> -5-CONFIG I: Configured from conscle by console
show int trun

Hode Encapsulation Status Native wlan
8@2.1q trunkin B

E
trunking

= allowed on trunk
s allowed and active in management deomain

Ylans in spanning tree forwarding st: and not pruned
1,84

ey

Figura 44, asignados a la VLAN 800 como la VLAN nativa. DLS2
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interface pol
switchport trunk native Vlan 800
exit

interface po3
switchport trunk native Vlan 800
exit

show interface trunk

ER ALS-1-PuTTY

sL1#
sL1#vlan database

Warning: It is recommended to configure YLAN from config mede,
as WLAN database mede is being deprecated. Flease consult user
documentation fer configuring YTP/ALAN in config mode.

1i{wlani#vlan 0@

SL1{wlan)#exit
APPLY completed.
Exiting....

A5l 1#cont t
Enter configuration commands, one per line. End with CHNTL/Z.

#interface Pol

1{config-1i
1{config)#exit
SL1#
c 18 2a:54 A43: ! -5-C00ONFIG_T: Configured from console by console
ASL1#show int trun

Fort Mode sulation 3 Hative wlan
Po3 .19 trunking
Fol 02,10 trunking

Part
Po3
Pol

Port
Fo3
Pal

Port
Po3
Pol
A5 1H

Figura 45, asignados a la VLAN 800 como la VLAN nativa. ALS1
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vlan database
vlan 800
exit

interface po2
switchport trunk native Vlan 800
exit

interface po4

switchport trunk native Vlan 800
end

show interface trunk

BB ALS-2 - PUTTY - O ®

database mode is being deprecated. Please consult user
decumentation for configuring WTP/YLAN in cenfig mode.

vlan#exit
completed.

End with CHTL/Z.
interface Po
witchport trunk native vlan S@E

-5-CONFIG_I: Configured from consele by console
#show int trun

Mode Encapsulaticn Status ative wlan
.1g E 3
.1g trunking

Figura 46, asignados a la VLAN 800 como la VLAN nativa. ALS2
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d. Configurar DLS1, ALS1, y ALS2 para utilizar VTP version 3

1) Utilizar el nombre de dominio UNAD con la contrasefia ciscol23

vtp domain unad
vtp pass ciscol23
vtp version 2

exit

B# DL5-1- PuTTY - O *

DLE1#conf t
Enter configuration commands, one per line. End with CHTL/Z.
OLE1{config)#vtp domain UNAD
nging YTP domain name frem HULL te LNAD
[configi#
c 1@ @@:57 IFS  WLAN-5-%TP_DOMAIN_MAME CHG: WTP domain name changed to UNA

L.
DLE1{config)i#vtp pass cisco 1

% Invalid input detected at "' marker.

DL=1{configi#vtp pass ciscoll23

tetting device WTP ord to ciscol23
(configi#wtp wersion 2
[configi#exit

. -5-CONFIG_I: Configured from conscle by conscle

Figura 47, Configurar DLS1 para utilizar VTP version 3

vtp domain unad
vtp pass ciscol23
vtp version 2

exit

EF ALS-1- PuTTY - O %
ASL1#

AsLl#cont t

Enter iguration commands, one per line. End with CHNTL/Z.

n name alrea

(config)#vtp p

word to ciscol23
on 2

c 1@ B@:59:28.177: S-CONFIG I: cenfigured from censele by console
ASL1H

Figura 48, Configurar ALS1 para utilizar VTP version 3
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vtp domain unad
vtp pass ciscol23
vtp version 2

exit

BB ALS-2 - PuTTY - O x

ASL2#conf t
configuration commands, one per line. End with CNTLSZ.
#
#vtp demain UNAD
alrea et to U
ciscol
ord to ciscol

S5-CONFIG_I: Configured from consele by console

Figura 49, Configurar ALS2 para utilizar VTP version 3

2) Configurar DLS1 como servidor principal para las VLAN.
vtp mode server
end
show vtp status
B DLS-1- PUTTY - O X

s1#

~wer for WLANS.

-5-CONFIG I: Configured from console by console

ion capable
ien running
Domain Name
Pruning Mode
eneraticn
Dewice ID

Configuration last medified by 1@
Local updater ] - a 2 (first layer3 i : ound

Feature YWLAN:
WTP Cperating
Maximum WLA
Humber of e
Configuration
MO digest

atch on trunk: Pol
atch on trunk: Pog *

Figura 50, Configurar DLS1 como servidor principal para las VLAN
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3) Configurar ALS1 y ALS2 como clientes VTP.

vtp mode cliente
end
show vtp status

EP ALS-1- PUTTY - | X

one per line. End with CHTL

vtp mode client
e to ¥TP Client mode for YLANS

running
cmain Name
Pruning Mo

g

Figura 51, Configurar ALS1 como clientes VTP

vtp mode cliente
end
show vtp status

P ALS-2 - PuTTY — m| X

Z#cont t
ation commands, one per line. End with CNT
J#vtp mode client

on running
n Hame

pported locally
Humber of existing WLANS
Cenfiguration Rew

trunk

Figura 52, Configurar ALS2 como clientes VTP
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e. Configurar en el servidor principal las siguientes VLAN:

800 NATIVA 434 ESTACIONAMIENTO
12 EJECUTIVOS 123 MANTENIMIENTO
234 HUESPEDES 1010 VOZ

1111 VIDEONET 3456 ADMINISTRACION

Tabla 1, Configurar en el servidor principal las siguientes VLAN

f. En DLS1, suspender la VLAN 434.

£ DLS-1 - PuTTY - O e

DLE1#conf t
Enter configuraticn commands, one per line. End with CNTL/SZ.
CL1liconfig)®

nfigi#vlan 434
nfig-wlan)#state suspend
ILal{config-wlan i#

Figura 53, suspender la VLAN 434 DLS1

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

Vlan 800

Name NATIVA

Vian 12

Name EJECUTIVOS
vlan 234

name huespedes

vlan 111

name VIDEONET

vian 434

name ESTACIONAMIENTO
vlan 101

name VOZ

vlan 345

name ADMINISTRACION
exit
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£ DL5-2 - PUTTY

#
Mcont t

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

config)#¥vlan 228

config-vlan)#name

config-vlan)#vlan

contfig-vlan )#name
<crz

(config-wlan
<Cr

J#name

config-vlan
config-vlan
config-vlan
config-vlan
config-vlan
config-vlan
config-vlan

fig-vlan

J#name
J#vwlan
J#name
J#wlan
J#name
J#wlan
J#name
J#vwlan
J#name
J#vwlan
J#name
J#wlan
J#name

JHEKIT

config-vlan
config-wlan
config#END

ec 1@ @1:11:13
#zhow wlan

EJECUTIWOS
WO

WIDEONET
HANTENIMIENTO
HUESPEDES
BOMINISTRACION
ESTACIONAMIENTO
NETIWh
fddi-default
token-ring-default
fddinet-default
trnet-default

Twpe

enet
--More--

Figura 54, Configurar en modo VTP transparente VTP utilizando VTP versién 2

HAT Wb
1z
EJECUTIVEEY?

EJECUTIWERE?

EJECUTIWC

HUESPEDES
111
W CHET
CICNAMIENTO
1

HANTENIMIENTO
lal

345
ADMINISTRACION

Status

active

active
active
active
active
active
active
active
active
actfunsup
actfunsup
actfunsup
actfunsup

Parent Ringho BridgeNo 5tp
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vtp mod trans
vtp ver 2

EF DLS-2 - PuTTY - O ¥

figuration commands, one per line. End with CHTL/Z.

configi#vwtp mod trans

Setting device to WTP Transparent mode for YLANS.
configi¥#vtp wer 2
[config)#

Figura 55, configurar en DLS2 las mismas VLAN que en DLS1

Suspender VLAN 434 en DLS2.

Vlan 434
State suspend

E8 DLS-2 - PuTTY - O e

config-vlan)
2lconfig-wlan)#

igura 56, Suspender VLAN 434 en DLS2

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

vlan 567
name contabilidad
exit

int port-channel 2

switchport trunk allowed vlan except 567
interface port-channel 3

switchport trunk allowed vlan except 567
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E8 DLS-2 - PuTTY - O X

(config)#

(config)#vwlan 567
(config-vlan)#name CONTABILIDAD
[config-wlan)#
(config-wlan)REKIT

(config)#
[config)#int pert-channel 2
J#switchport trunk allowed wlan except 567
[ interface port-channel 3
DLE2(config-if)#switchport trunk allowed wlan except S&7
DLE2(config-1if)#

Figura 57, crear VLAN 567

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.

spanning-tree vlan 1.12.434.800.1010.111.3456 root primary
spanning-tree vlan 123.234 root secondary

E& DL5-1 - PuTTY - O ¥

=panning-tres wlan 1 4,5800,1018,1111,3456 rooct primary

panning-tree wlan 12 roct secondary

Figura 58, Configurar DLS1 como Spanning tree root

Configurar DLS2 como Spanning tree root para las VLAN 123 y 234 y como una
raiz secundaria para las VLAN 12, 434, 800, 1010, 1111 y 3456.

spanning-tree vlan 123.234 root primary
spanning-tree vian 1.12.434.800.1010.111.3456 root secondary

B8 DLS-2 - PuTTY - O ¥

panning-tres wlan 12 root primary

panning-tree wlan 1, 4,808,18018,1111,3456 root secondary

Figura 59, Configurar DLS2 como Spanning tree root
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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 estos puertos.

int el/2

switchport mode acces
switchport acces vian 345
spanning-tree portfast

no shutdown

exit

int el/2

switchport acces vlan 345
switchport nonegotiate
spanning-tree portfast
exit

£ DLS-1- PuTTY - m| x

config)#int e1/2
config-ifi#¥switchport mode access
(config-ifi#switchport acc wlan 345
Access WLAN does not exist. ating vlan 345
(config-1f) anning-tree portfast
~ning: portfast should eonly be enabled en ports connected to a single
=t. Ceonnecting hubs, concentraters, switches, bridg etc... to this
interface when portfast is enabled, can cause tempeorary bridging loocps.
Use with CAUTION

s been configured on Ethernetl/2 but will enly
when the interface is in a nen-trunking mode.

B g ! Interface Ethernetlf2, changed state to up
4 JELIN DOWN: Line protocol on Interface Ethernetl/2, ¢
d state to up
config-if)#
config-1if)i#exit
config)#

g-ifi#¥switchport access wlan 345
(config-1if)#switchport negotiate

% Invalid input detected at ‘' marker.

DLal(config-if)#switchport nonegotiatte

% Invalid input detected at """ marker.

witchpert nenegeotiate
J#spanning-tree portfast
DLa1l(config-1f)#
Figura 60, Configurar interfaces como puertos de acceso DLS1
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int e1/2

switchport acces vilan 12
switchport mode acces
switchport nonegotiate
spanning-tree portfast
exit

B DLS-2 - PuTTY - O x

itch access wlan
itchport mode acc
itchpert nonegotiate

hest. Cennecting hub
interface when portfa
Use with CAUTION

as been configured on Ethernetl/2 but will only
ect when the interface is in a non-trunking mode.
config-if)#

Figura 61, Configurar interfaces como puertos de acceso DLS2

int el/2

switchport acces vlan 123
switchport mode acces
switchport nonegotiate
spanning-tree portfast
exit

BB ALS-1 - PuTTY — ] X

A5l 1#cont t
Enter configuration commands, one per line. End with CNTL/SZ.
A5ll{config)#int el

Ll{config-if)#switchport access wlanl

% Invalid input detected at '~ marker.

witchport access wlan
witch BZ
ommand
witchport mode access
witchport nonegotiat
Ll{config-1 nning-tree portfas
ing: portfast should only be enabled on ports connected to a single
Connecting hubs, concentrators, switches, bri etc... to th
ace when portfast is enabled, can cause temporary bridging loops.
Use with CAUTION

e
t
b

Figura 62, Configurar interfaces como puertos de acceso ALS1
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int e1/2

switchport acces vlan 234
switchport mode acces
switchport nonegotiate
spanning-tree portfast
exit

EE ALS-2 - PUTTY — O X

#eont t
~ configuraticn commands, ene per line. End with CHTL/Z.

deonfigi#int e1/2
config-if)#switchport access wlan 234
config- switchport mode access
M econfig-1i switchport nonegotiate
(config-if)#spanning-tree oirtfB:
Inrecognized command
(config-if)#spanning-tree oirtfBES
% Unrecognized command
(config-if)#spanning-tree portfast
ning: pertfast should only be enabled en perts connected te a single
=t. Connecting hubs, concentrators, switches, bridges, ete... to this
interface when portfast is enabled, can cause temporary bridging leoops.
Use with CAUTION

been configured on Ethernetlf2 but will only
have effect when the interface is in a non-trunking mode.
L2 config-1f)#
Figura 63, Configurar interfaces como puertos de acceso ALS2

Parte 2: conectividad de red de prueba y las opciones configuradas.

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

E® DLS-1- PuTTY - O
51

#
+H
i

=h
Dec 1@ @1:41:24. G I: Configured from consele by conscle
D how ip inter
Interface 0 Method Status Protocol
Ethernet manual inistratively down down
Ethernet@/ =1 d manual administratively down down
Ethernet®; d unset  up up
Ethe unset  up up
Ethe ] unset  up up
Ethernetl; s up up
Ethernetl d unset  up up
Ethernetl; d unset  administratively down down
Ethernet e unset  administratively down down
Ethernet " unset dministrative down down
Ethernst ; e = ministratively down down
Ethernet ed 5 5 ind atiy down down
Ethernet ; =0 unset i down down
Ethernetsf = unset ini atiw down down
Ethernet ; =0 unset down down
Ethernet e unset administratively down down
FPort-channelsd i zned . unset  up up
Port-channell e unset  up up
Port-channell2 o1 . manual up up
anl un gned YES wnset  administratively down down

+H

L

Figura 64, Verificar la existencia de las VLAN DLS1

show ip interface brief

DLS-2 - PuTTY - |
P

5-CONFIG I: Configured from conscle by console

Method Status Protocol
manual administratively down
marual administratively d douwn
UF' |JFI
UF' |JFI
Ethernetl/ : d up
Etherne i d up
Ethernet : d YE® administratively down down
Etherne i gnen : administrative down down
Etherne : ; d A administratively down down
Ethernet2/! admini ativ down down
Ethernet: ; d i administrative down down
Etherne i gnen : administrative down down
Ethernet3 /e ; d A administratively down down
Ethernet3/ admini ativ down down
Ethernet ; d i administrative down down
Etherne d : administratively down down
Port-channel3 ass d WE® up up
Port-channe ig up up
Port-channell? 12.12.12 manual up up
unassi b unset  administratively down down

+

DLS 24
Figura 65, Verificar la existencia de las VLAN DLS2
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show ip interface brief
EP ALS-1- PUTTY - O X

Configured from conscle by console

SL1#show ip int b

Interface Hethod = S Protocol
Ethernetd/¢ G YE5 unset  ac down doun
Ethernet il t  administratively down down
Ethernetd t  up up
Ethernetd t  up up
Ethernetl/@ t  up up
Ethernetl t  up up
Ethernetl t  administratively down down
Ethernetl it doun
Ethernet2 it doun
t down
t down
t down
£ down
£ down
T down
t  administratively o doun
Port-channels t  up up
Port-channell ass e h unset  up up

5 unset  administratively down down

Figura 66, Verificar la existencia de las VLAN ALS1

show ip interface brief
EP ALS-2 - PUTTY - ad X

show ip int brief
Interface s e Status Protocol
Ethernetay U= b s admi ratively down down
Ethernet assigners YES stratively down down
Etherneta, c YE= up up
Ethernet igred YES up Lp
Ethernet: e i up up
Ethernetl,! {gne: ¥ES up up
Ethernetl, assigne: YES administratively down down
Ethernet: i gred b admi ratively down down
Ethernet2 e assigners YES admi ratively doun down
Ethernet: ; YES admi ratively down down
Ethernet: assignes v admi ratively down down
Ethernet: er hi admi ratively down down
Ethernet3 /e i gne: YES admi ratively down down
Ethernet assignec YES admi ratively doun down
Ethernet igred b admi ratively down down
Ethernet assignes YES administratively deown down
Fort-channeld Gl=l ¥ES up up
Port-channel2 assignes YE= up up
wWlanl Enes YE5 unset administratively down down
AL 23
Figura 67, Verificar la existencia de las VLAN ALS2
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CONCLUSIONES

La optimizacion de las redes empresariales es quizas el desafio mas importante
que los administradores de redes tienen, debido a que gracias a ello, las redes
pueden trabajar sin parar, proveyendo de servicios convergentes de calidad, es
por eso que existen muchas dispositivos y protocolos que ayudan a que las redes
tengan una operacion optima, entre ellos estd el OSPF que en espariol significa
“abrir el camino méas corto primero”, este protocolo permite que los datos que
circulan en la red, sean encaminados de manera jerarquica entre todos los router y
switch que interconectan las diferentes LAN dentro de las WAN, este calcula la
ruta mas corte entre ellos, para ello emplea su medida métrica cost, teniendo en
cuenta al tiempo parametros como ancho de banda y congestion en los canales.
Asi mismo opera con seguridad, autenticando cada punto de las rutas.

EIGRP, que en espafol significa “Protocolo de enrutamiento de puerta de enlace
interior mejorado”, su operacion esta basada en encaminamiento de vector de
distancia, es un protocolo avanzado y de facil configuracion. Tiene propiedades
gue mejoran la convergencia, es un protocolo de transporte confiable, empleado
también para establecimiento de adyacencias, creando tablas de vecinos y de
topologia. lgualmente fue empleado el protocolo de comunicaciones de capa dos
del modelo OSI, para gestionar la existencia de bucles, dado la configuracion
enlaces redundantes que permitiran la operacién de la red sin interrupciones. En
sintesis, este protocolo ayudara a nuestra red activar o desactivar
automaticamente los enlaces de conexion para eliminar los bucles que puedan
producirse.

Finalmente podemos decir que nuestra red tiene todos los protocolos necesarios
para operar de forma segura, continua, con servicio de calidad y sin interrupciones
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