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1. INTRODUCCION

Este documento contiene el desarrollo de diferentes ejercicios, escenarios, en los cuales se
implementan todos los conocimientos adquiridos en el Diplomado de Profundizacién CCNP tales
como: protocolos de enrutamiento dinamico de interior de gateway (OSPF, EIGRP) y de exterior
de gateway(BGP), y protocolos implementados en switches (VLAN, VTPy DTP); cada ejercicio
resuelto presenta un desarrollo detallado que permitira observar los diferentes componentes
requeridos por cada situacién propuesta por la actividad.

2. DESARROLLO DE LOS TRES ESCENARIOS

En este enlace:
https://drive.google.com/drive/folders/1DZNkkGzrERyZDcdncN4733HqoaH6NQOz?usp=sharing se
encuentra el desarrollo de los tres escenarios en packet tracer(escenarios 1y 3) en gns3(escenario
2).

2.1 Escenario 1

En lailustracién 1 se muestra la topologia del escenario 1, en la cual se asigna el direccionamiento
IP, se configuran dos protocolos de enrutamiento dinamico (OSPF y EIGRP), y se realiza la
redistribucion de ambos protocolos de enrutamiento para que sea posible la conectividad entre
todos los dispositivos; todo lo anterior segun las condiciones requeridas por la actividad.
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Ilustracion 1. Topologia escenario 1

A continuacidn, se describe paso a paso el desarrollo de este ejercicio


https://drive.google.com/drive/folders/1DZNkkGzrERyZDcdncN4733HqoaH6NQ0z?usp=sharing

Paso 1: Asignacion de direccionamiento IP y configuracion de los dispositivos basica activos

de red.

Como configuracién basica, inicial, a los dispositivos se le asocio el nombre como se muestra en la
ilustracién 1, también se configuro el banner, se habilito el cifrado de contrasefias, entre otras.

ellos

DISPOSITIVO

CONFIGURACION INICIAL

R1

R2

R3

R4

R5

Router(config)#hostname R1
R1(config)t#tbanner motd "Acceso restringido, solo personal autorizado'
R1(config)#line con 0
R1(config-line)#logging synchronous
R1(config-line)#exit
R1(config)#service password-encryption
R1(config)#no ip domain-lookup
Router(config)#hostname R2
R2(config)#tbanner motd "Acceso restringido, solo personal autorizado
R2(config)#line con 0
R2(config-line)#logging synchronous
R2(config-line)#exit
R2(config)#service password-encryption
R2(config)#no ip domain-lookup
Router(config)#thostname R3
R3(config)t#tbanner motd "Acceso restringido, solo personal autorizado
R3(config)#line con 0
R3(config-line)#logging synchronous
(
(
(

R3(config-line)#exit
R3(config)#tservice password-encryption
R3(config)#tno ip domain-lookup

Router(config)#thostname R4

R4(config)ttbanner motd "Acceso restringido, solo personal autorizado"
R4(config)#line con 0

R4(config-line)#logging synchronous

R4(config-line)#exit

R4(config)#service password-encryption

R4(config)#no ip domain-lookup

Router(config)#hostname R5

R5(config)#tbanner motd "Acceso restringido, solo personal autorizado"
R5(config)#line con 0

R5(config-line)#logging synchronous

R5(config-line)#exit

R5(config)#tservice password-encryption

R5(config)#tno ip domain-lookup

Tabla 1. Configucacion inicial escenario 1

En este paso se asigno el direccionamiento IP a los cinco router como se muestra en la siguiente

tabla:

Dispositivo Interfaz Direccion IP

R1 s0/0/0 10.103.12.1/24




LoopbackO 10.1.0.1/24
Loopback1l 10.1.1.1/24
Loopback2 10.1.2.1/24
Loopback3 10.1.3.1/24
R2 s0/0/0 10.103.12.2/24
s0/1/0 10.103.23.1/24
R3 s0/0/0 10.103.23.2/24
s0/1/0 172.29.34.1/24
R4 s0/0/0 172.29.34.2/24
s0/1/0 172.29.45.1/24
s0/0/0 172.29.45.2/24
LoopbackO 172.5.0.1/24
R5 Loopbackl 172.5.1.1/24
Loopback2 172.5.2.1/24
Loopback3 172.5.3.1/24

Para implementar el direccionamiento IP acorde con la tabla anterior se ejecutaron los siguientes
comandos

R1(config)#interface s0/0/0 R2(config)#interface s0/0/0

R1(config-if)#ip add 10.103.12.1 255.255.255.0 R2(config-if)#ip add 10.103.12.2 255.255.255.0

R1(config-if)#clock rate 64000 R2(config-if)#no shutdown

R1(config-if)#no shutdown R2(config-if)#exit

R1(config-if)#exit R2(config)#interface s0/1/0

R1(config)#tinterface loopback 0 R2(config-if)#ip add 10.103.23.1 255.255.255.0
(

(
(
(
(
(
(
R1(config-if)#ip add 10.1.0.1 255.255.255.0 R2(config-if)#no shutdown
R1(config-if)#fexit
1(config)#tinterface loopback 1
R1(config-if)#ip add 10.1.1.1 255.255.255.0
R1(config-if)#exit
1(config)#tinterface loopback 2
R1(config-if)#ip add 10.1.2.1 255.255.255.0
R1(config-if)#texit
R1(config)#tinterface loopback 3

(

(

(

(

(

(

(

(

(

(

(

(
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(
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R1(config-if)#ip add 10.1.3.1 255.255.255.0
R1(config-if)#fexit

R3(config)#interface s0/0/0 R4(config)#interface s0/0/0

R3(config-if)#ip add 10.103.12.2 255.255.255.0 R4(config-if)#ip add 172.29.34.2 255.255.255.0
R3(config-if)#clock rate 64000 R4(config-if)#clock rate 64000

R3(config-if)#no shutdown R4(config-if)#no shutdown

R3(config-if)#exit R4(config-if)#tinterface s0/1/0
R3(config)#interface s0/1/0 R4(config-if)#ip add 172.29.45.1 255.255.255.0
R3(config-if)#ip add 172.29.34.1 255.255.255.0 R4(config-if)#no shutdown

R3(config-if)#no shutdown
R5(config)#interface s0/0/0

R5(config-if)#ip add 172.29.45.2 255.255.255.0
R5(config-if)#clock rate 64000

R5(config-if)#no shutdown




R5(config-if)#exit
R5(config)#interface loopback 0
R5(config-if)#ip add 172.5.0.1 255.255.255.0
R5(config-if)#exit

R5(config)#interface loopback 1
R5(config-if)#ip add 172.5.1.1 255.255.255.0
R5(config-if)#exit

R5(config)#interface loopback 2
R5(config-if)#ip add 172.5.2.1 255.255.255.0
R5(config-if)#exit

R5(config)#interface loopback 3
R5(config-if)#ip add 172.5.3.1 255.255.255.0
R5(config-if)#exit

Paso 2: Configuracion de Protocolos de enrutamiento
Se configuraron los protocolos de enrutamiento OSPF y EIGRP de acuerdo a las redes que cada
dispositivo tienen directamente conectadas (CISCO, 2010).

e Configuracién R1

Rlfish ip route
Codes: L - local, © - comnected, 8 - static, B - BIF, M - wmobile, B - EGP
L - EIGRP, EX - EIGRP external, 0 - O0OSPF, IA - OSPF inter area
N1l - 0OEPF MNESA external type 1, NZ - 0OSPF MNEEZL external type
El - 0O3PF external type 1, EZ - 03FPF external type Z, E - EGP
i - I8-I&%, L1 - I®-I% level-1l, LEZ - IZ-IS8 lewvel-Z, ia - IS-IZ inter area
* = candidate default, U - per-user static route, o - ODR
P - periodic dovmloaded static route

Gateway of last resort iz not set

10.0.0.0/8 is wariably subnetted, 10 subnets, Z masks

C 10.1.0.0/24 is directly connected, Loopbackd
L 10.1.0.1/32 is directly connected, Loopbackd
c 10.1.1.0/24 is directly connected, Loopbackl
L 10.1.1.1/28 is directly comnected, Loopbackl
C 10.1.2.0/24 is directly comnected, LoopbackZ
L 10.1.2.1/32 is directly connected, LoopbackZ
C 10.1.2.0/24 is directly comnected, Loopback2
L 10.1.32.1/2E iz directly connected, Loopback?
c 10.103.12.0/24 is directly connected, Serialls050
L 10.103.12.1/32 is directly connected, Seriald/0s0

R1(config)#router ospf 1

R1(config-router)#network 10.1.0.0 0.0.0.255 area 0
R1(config-router)#network 10.1.1.0 0.0.0.255 area O
R1(config-router)#network 10.1.2.0 0.0.0.255 area O
R1(config-router)#network 10.1.3.0 0.0.0.255 area O
R1(config-router)#network 10.103.12.0 0.0.0.255 area 0

e Configuracion R2



Riffshow ip route

Codes:

L - local,

D - EIGED,

C - connected,
EX - EIGRP external

M1l - OZPF MNEEA external type 1,

8 - static,
o - 0SPF,
Mz - 0O5PF MNEBL external type Z

B -

RIP,

M - mobile,

E - EBGP

T4 — OSPF inter area

El - 0OZPF external type 1, EEZ - 0O3PF external type £, E - EGP

i - I&-Is, L1 - IS-I&8 lewel-1l, Lz - IS-I% lewvel-Z, ia - IS-I5% inter area
* - candidate default, U - per-user static route, o - O0DE

P - periodic dovmloaded static route

Gateway of last resort is not set

10.0.0.0/8 is wariably subnetted,
10.103.1Z.0/24
10103 1EZ.E/3E
10103 EZ2.0/24
10.103.23.1/32

E o0

R2(config)#router ospf 1
R2(config-router)#network 10.103.12.0 0.0.0.255 area 0
R2(config-router)#network 10.103.12.0 0.0.0.255 area 0
R2(config-router)#network 10.103.23.0 0.0.0.255 area 0

e Configuraciéon R3

is directly
directly
directly

directly

i=
i=
i=

P iconfig)#do sh ip route

Codes: L - local,

D - EIGEP,

C - connected, 5 - static,
E¥ - EIGRP external,

connected,
connected,
connected,
connected,

4 subnets,

0 - 0O8FPF, Ii -

2 masks
Serial0s0s0
Seriald 0/ 0
Serial0 L0
SeriallsLl/s0

P - BIP, M - mchile, E - EGP

O5PF inter area

N1 - 0OSPF NSSA external type 1, NE - 0O5PF NSSA external type £

El - OSPF external type 1,

Ez - 0S5PF external type Z, E -

EGP

i - I&-I&, L1 - I3-T% lewel-1l, LZ - IES-I& lewel-Z, ia -
* - candidate default, T - per-user static route, o - ODR
P - pericdic dowmloaded static route
Gateway of last resort is not set
10.0.0.0/2 is wvariably subnetted, I subnets, I masks
C 10.103.23.0/24 is directly connected, Seriallyso0 0
L 10,102 23 . 2/32 is directly connected, Seriallys0/0
172.23.0.0/1¢ iz wvariably subnetted, Z subnets, Z masks
C 172 E9.34 . 0/E4 is directly connected, Seriallf1/0
L 172 82.34.1/32 is directly connected, Serialls1ls0
R3(config)#router ospf 1
R3(config-router)#network 10.103.23.0 0.0.0.255 area 0
R3(config-router)#exit
R3(config)#router eigrp 10
R3(config-router)#network 172.29.34.0 0.0.0.255
N .z
e Configuraciéon R4
Bd (config-router)fdo sh ip route
Codes: L - local, C - comneckted, 5% - static, B - BIP, M - mobhile, E
I - EIGRP, EX - EIGPEP external, 0 - O2PF, IA - O02PF inter area
N1l - 0O2PF MNES2A external type 1, NZ - O2PF NESA external tbype £
El - 0O2PF external type 1, EZ - 02PF external type £, E - EGP
i - I®-I%, L1 - IZ®-I8 level-1, LEZ - IZ-I5 level-Z, ia -
* = candidate default, U - per-user static route, o - ODR
P - periodic dovmloaded static route
Gateway of last resort is nok set
172 29.0.0/16 is wariably subnetted, 4 subnets, £ masks
[ 172 E9.324 _0/2Z4 is directly comnected, Seriall0ys0s0
L 172 E9.34 E/3Z is directly connected, Seriall0s 050
[ 172 E9.45 _0/2Z4 is directly comnected, Serialldysls0
L 172 E9.45_1/38 is directly connected, Seriall0f1/0

R4(config)#router eigrp 10

I3-I% inter area

- BGP

IZ-I8 inter area



R4(config-router)#network 172.29.34.0 0.0.0.255
R4(config-router)#network 172.29.45.0 0.0.0.255

- .z
e Configuracién R5
Effsh ip route
Codes: L - local, © - comnected, 3 - static, B - BRIF, M - wobile, E - EBGP
I - EIGRP, EX - EIGRF external, 0 - 0O3PF, TA - OSPF inter area
N1 - 03FPF NS5Z5A external type 1, NZ - 0OSPF N35R external type Z
El - 05PF external type 1, EZ - O03PF external type 2, E - EGP
i - Is-I5, L1 - IS-IS lewel-l, LZ - IS-IS level-Z, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic dowmloaded static route

Gateway of last resort iz not set

172.5.0.0/16 is wariably subnetted, 8 subnets, Z masks

C 172 E.0.0/24 iz directly connected, Loopback(l
L 17Z_E.0_1732 iz directly connected, Loopbackl
C 172 E.1.0/24 iz directly connected, Loopbackl
L 172 E.1.1732 iz directly connected, Loopbackl
C 172 5. 2.0/24 is directly connected, LoopbackE
L 172 5 E.1/323E is directly connected, LoopbackE
C 172.5.2.0/24 is directly comnected, Loopback?
L 172.5.2.1/23E is directly comnected, Loopback?l?
172.E9.0.0/1l¢ is variably subnetted, £ subnets, £ masks
C 172.22.45.0/24 iz directly comnected, Seriall/s0/0
L 172 29,45 E/3F is directly connected, Seriall/s0/0

R5(config)#router eigrp 10
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)#network 172.29.45.0 0.0.0.255

Paso 3: Redistribucién de protocolos de enrutamiento dindmico
Antes de realizar la redistribucion se verificaron las tablas de enrutamiento de cada router y se
pudo observar que no hay conocimiento total de toda la topologia de la red

Blgsh ip route
Code=z: L - local, C - connected, & - static, B - RIP, M - mobile, E - EGP
I - EIGEP, EX - EIGRP external, 0 - 0O8SPF, IA - O3PF inter area
N1 - 0BPF NESA external type 1, NEZ - 0SPF NEEA external type Z
El - 0O3PF external type 1, EE - 05PF external type E, E - EGP
i - I®-I2, L1 - IZ-I% level-l, LZ - IE-I% level-Z, ia - IS-IZ inter area
* - candidate default, T - per-user static route, o - ODR
P - periodic dowmloaded static route

Gateway of last resort is not set

10.0.0.0/8 is wariably subnetted, 11 subnets, £ masks
.0.0/24 is direetly commected, LoopbackD

.1/32 is directly comnected, LoopbackO

.0/24 iz direectly connected, Loopbackl

.1/32 is directly comnected, Loopbackl

.0/24 iz direectly connected, Loopbackz

.1/32 is directly comnected, Loopbackz

.0/24 iz direectly connected, Loopback2
10.1.3.1/3E is directly commnected, Loopback3
10,102, 12.0/24 is directly connected, Seriall/0/0
10.103.12_.1/3% is directly connected, Serialds0/0
10_10Z2.E3.0/24 [110/1E28] wia 10.103_1Z_ 2, 0QE:3Z:08, Serial0ys0/ 0

o O oo e
= =
o o
e sl
WO

llustracion 2. Tabla de enrutamiento R1 antes de la redistribucion



BZfizh ip route
Codes: L - local, © - connected, 8 - static, B - BRIP, M - mobile, B - BGP
Ir - EIGRP, E¥ - EIGEP external, O - 08PF, IA - 03PF inter area
M1 - 05PF NS5L external type 1, NZ - OSPF N3S8L external type 2
El - OS5PF external type 1, EZ - OS5FF external type £, E - EGP
i - IS-I5, L1 - IS-IS lewel-1l, LE - IS-IS lewel-Z, ia - IZ-IS5 inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic dowmloaded static route

Gateway of last resort is not set

10.0.0.0/8 is wariably subnetted, 8 subnets, Z nasks

10.103.12_2/32 i=z directly connected, Seriald/0/0
10.103.23.0/24 is directly connected, Seriald/Ll/0
10,103, 23,1732 is directly comnected, Serial0/f1/0

0 10.1.0.1/32 [Ll10/65] wia 10.103.12.1, OE:33:1E, Seriall/f0/0
0 10.1.1.1/32 [Ll10/65] wia 10.103.12.1, OZ:33:1E, Beriall/f0/0
0 10.1.2.1/32 [1l10/65] wia 10.103.1Z.1, 0F:33:1Z, Serial0f0s0
u} 10.1.3.1432 [l10/65] wia 10.103.1Z.1, 0Z:33:1Z, Seriald/sos0
C 10.103.12.0/24 i=s directly connected, Seriald/0/0

L

C

L

llustracion 3. Tabla de enrutamiento R2 antes de la redistribucion.

E3gsh ip route

Codes: L - local, C - comnected, % - scacic, B - BIP, M - mobile, E - EGP
I - EIGRP, EX - EICRP external, O - OSPF, IA - OSDF inter area
Ml - OSPF NESA external type 1, NZ - O3PF NS5& external type 2

El - OSPF external type 1, EZ - OSPF external type Z, E — EGP

i - IS-Ig, L1 - IS-IF lewel-1, LZ - IS-IS lewel-Z, ia - IS-I% inter area
* - candidate default, U - per-user static route, o - ODR

P - pericdic downloaded static route

Gateway of last resort is not sSet

10.0.0.0/8 is wvariably subnetted, 7 subnets, 2 masks

[a] 10.1.0.1/32 [1l1l0/123)] wia 10.103.23.1, 0Z2:00:3%, Serialls0/0

[a] 10.1.1.1/22 [1l10/1E9)] wia 10.1023.Z22.1, 0Z:00:32%, Beriall/0/0

[a] 10.1.2.1/32 [1l10/7123)] wia 10.103.23.1, 0Z:00:33, Serialls0/0

o 101 3 1,37 [110/179] wia 10_ 103 _F3_ 1, 0F-00:329,  Serialls 070

[a] 10.102.12.0/24 [1l10/122] wia 10.102_.22.1, 0Z:00:322, EBerialls0s 0
[ 10.103.253.0/24¢ is directly commected, Serialls0s0

L 10102 3. Z/2E is directly comnected, Seriall/s0s0

172.5.0.0/24 is subnetted, 4 subnets

o 172.5.0.0/24 (907285095561 wia 172.25.34.2, 0l:35:06, Serial0sLl/0

o 172.5.1.0/24 [90/2809858] wia 172.29.%4.2, 0l:39:06, Serial0/Ll/0

o 172.5.2.0/24 [30/2809556] wia 172.25.34.2, 0l:35:06, Serial0sLl/0

o 172 _&E_2. 0474 [90/Z2809856] wia 1772 79 34 F_ 01:39:06A, Serial0sls0

172.29.0.0/16 is wariably subnetted, I subnets, 2 masks

c 172.29.534.0/24 is directly comnected, Serial0/1/0

L 172 _F9_ 34 _ 1437 i=s directly connected, Serial0fs1ls0

o 172.29.45.0/24 [90/2681856] wia 172.29.34.2, 01:43:47, Serial0/1/0

llustracion 4. Tabla de enrutamiento R3 antes de la redistribucion

Rdgsh ip route
Codes: L - local, C - commected, 8 - static, B - RIP, M - wobile, B - BGP
Ir - EIGRP, E¥ - EIGEP external, 0O - OS5PF, IA - 0OS5PF inter area
N1 - 0SPF NSSA external type 1, NZ - OSPF N33R external type 2
El - 08PF external type 1, EZ - OSFF external type £, E - EGP
i - I&-I&8, L1 - IZ-I8 level-1l, LZ - IZ-I8 lewvel-Z, ia - IZ-IZ inter area
* - candidate default, U - per-user static route, o - ODE
P - periodic dowmloaded static route

Gateway of last resort is not set

172.5.0.0/24 is subnetted, 4 subnets
172.8.0.0/24 [20/Z2378E6] wia 172.E5.4E.Z, 01:39:E&, Zeriall/1l/0
172.5.1.0/24 [90/2297856] wia 172 .29 45 F, 01:39:56, Berial0/1/ 0
172.5.2.0/24 [20/Z2378E6] wia 172.E5.4E.Z, 01:39:E&, Zeriall/1l/0
172.5.3.0/24 [90/2297856] wia 172 .29 45 F, 01:39:56, Berial0l/1/0
172.29.0.0/16 iz wariably subnetted, 4 subnets, I nasks
172_29.34_0/24 is directly comnected, Serial0/0/0
172_.29.34_.2/3Z is directly connected, Serial0/0/0
172_.29.45.0/24 is directly comnected, Seriald/1/0
172.29.45.1/32 is directly connected, Serial0/1/0

L=l = i = |

[ =]

llustracion 5. Tabla de enrutamiento R4 antes de la redistribucion



REfsh ip route
Codes: L - local, C - connected, 8 - static, B - BIP, M - mohile, E - EBGP
I - EIGRP, EX - EIGEP external, 0O - 08PF, Ii - 08PF inter area
N1 - 03PF N22L external type 1, NZ - OSPF NE3A external type Z
El - OSPF external type 1, EZ - 05PF external type £, E - EGP
i - I&-I5, L1 - IS-IS5 lewel-1, LZ - IS-IS lewel-Z, ia - IS-IS inter area
* - candidate default, T - per-user static route, o - ODRE
I - periodic dowmloaded static route

Gateway of last resort is not set

172.5.0.0/16 i=s variably subnetted, 8 subnets, Z masks

C 172.5.0.0/24 iz directly connected, Loopback0

L 172.5.0.1/3% is directly connected, Loopback(

C 172 5.1.0/24 is directly connected, Loopbackl

L 172.5.1.1/3% is directly connected, Loopbackl

C 172 5.Z.0/24 is directly connected, LoopbackZ

L 172.8.E.1/3E iz directly connected, LoopbackZ

C 172.5.3.0/24 is directly connected, Loopback3?

L 172.58.3.1/38 iz directly connected, Loopback3

172.E5.0.0/16 is wariably subnetted, 3 subnets, Z masks

T 172.25.34.0/24 [90/Z6812E6] via 17E.25.45.1, 0Ll:40:E53, Eeriall/0/0
C 172.E9_.45.0/%4 is directly comnected, Seriallys0/0

L 172 E9_ 45 FE/3F is directly connected, Serial0dys0/0

llustracion 6. Tabla de enrutamiento R5 antes de la redistribucion

Para que haya conectividad entre todos los dispositivos es necesario hacer la redistribucién de
EIRGR en OSPF y viceversa, para ello en el R3 que es el que tiene configurados los dos protocolos
de enrutamiento se lleva a cabo la redistribucién como se muestra en los siguientes comandos,
acordes con los requerimientos de la actividad:

R3(config)#trouter ospf 1

R3(config-router)#redistribute eigrp 10 metric 50000 subnets
R3(config-router)#exit

R3(config)#router eigrp 10

R3(config-router)#redistribute ospf 1 metric 1544 2000 255 1 1500

Rlfsh ip route
Codes: L - local, C - conmected, 3 — static, R — BIP, M — mokile, B — EBGP

L - EIGRP, EX - EIGRP external, 0 - OSPF, Ii - OSPF inter area
N1 - OSPF NSSA external type L1, NZ - OSDPF NSSL external type 2

El - OSPF external type 1, EZ - OSPF external type Z, E - EGP

i - IS-IS, L1 - IS-IS lewel-1l, Lz - IS-IE lewel-Z, ia - IS-IS inter area
* - candidate default, T - per-user static route, o - ODR

T - periodic downloaded static route

Gateway of last resort is not set

10.0.0.0/8 is wariably subnetted, ll1 subnets, Z masks

[ 10.1.0.0/24 is directly commected, Loopbackid

L 10.1.0.1/32 is directly comnected, Loopbacko

[ 10.1.1.0/24 is directly comnnected, Loopbackl

L 10.1.1.1/32 is directly comnnected, Loopbackl

[ 10.1.2.0/24 is directly comnnected, LoopbackZz

L 10.1.2.1/32 is directly comnected, Loopback?®

[ 10.1.3.0/24 is directly comnnected, Loopbacks:

L 10.1.2.1/32 is directly comnnected, Loopbacks

=4 10.103.12.0/24 is directly commected, Serial0/ 0s0

L 10.103.12.1/32 is directly connected, Serial0/0s0

o 10.103.23.0/24 [110/128] wia 10.103_ 12 £, 03:00:1f, Serial0/0/0
172.5.0.0/24 is subnetted, 4 subnets

o Ez 172.5.0.0724 [110/50000] wia 10.10%_1Z.2, 00:19:01, Serial0 0,0

o Ez 172.5.1.0/24 [110/50000] wia 10.103_12.2, 00:19:01, Serial0s0/0

o Ez 172.5.2.0¢24 [110/50000] +wia 10.103_12.2, 00:12:01, Serial0s0/0

o E2 172.E.5.0724 [110/50000] wia 10.103_12_.2, 00:1%:01, Serial0/0/0
172.25.0.0/24 is subnerted, Z subnets

o Ez 172.29.34.0/24 [ll0/50000] wia 10.102.12.Z, 00:19:01, Serial0,0/0

0 Ez 172.29.45.0/24 [11l0/50000] wia 10.103.12.2, 00:19:01, Seriald/ 070
llustracion 7. Tabla de enrutamiento R1 después de la redistribucion

10



DZfsh ip route

Codes: L - leocal, C - comnected, % - static, B — BIP, M - mchile, E - EGD
T - EIGRP, EX - EIGRP extcermal, O — OSPF, IA - OSPF imter area
N1 - 0SPF MNS2A external type 1, NZ - 0OSPF NSS5a excernal cype Z
El - OSPF excernal type 1, EZ — OSPF external type 2, E — EGPE
i - IS-Is, L1 - IS-IS lewel-1l, LZ - IS-TIS lewel-Z, ia - IS—IS inter area
+ - camdidace defaule, U - par-user stacic rouce, o — ODR
P - pericdic dowmloaded stacic rouce
Cateway of last resort i= not ==t
10.0.0.0/8 is warisbly subnetted, & subnets, 2 masks
o 10.1.0.1,s32 [110/65] wia 10.103.12.1, 02:01:51, Serial0s0s0
o 10.1.1.1,s32 [110/65] wia 10.103.12.1, 02:01:51, Serial0s0s0
o 10.1.2_1/%2 [110/6E] wia 10_103_12.1, Serial0s0/0
o 10.1.%_1/%2 [110/6E] wia 10_103_12.1, Serial0s0/0
c 10.10%_1Z_ 0724 is directly comnected, Serial0s0/0
L 10.10%_12_ 2732 is directly comnected, Serial0s0/0
c 10.103_23. 0724 is directly comnected, Serial0s1s0
L 10.103_23_1/32 is directly comnected, Serial0s150
172.5.0.0+24 is submettcead, 4 subnecs
0 Ez 17z.5.0.0/24 [11l0/50000] wia 10.103%.23.2, 00:20:25, Serialdsls0
0 Ez 17z.5.1.0s24 [11l0/50000] wia 10O.103.23.2, 00:20:25, Serisal0sl 0
0 Ez 17z.E5.2.0s24 [110/50000] wia 10.103.23.2, 00:20:29, Serial0sl- 0
0 Ez 172.E5.3.0s24 [110/50000] wia 10_103.23.2, 00:20:29, Serial0slr 0
172.29.0.0/24 is subnetted, 2 subnets
0 Ez 17z.22.24.0r24 [110/50000] wia 10.103.23.2, 00:20:2%9, Seriallrsls0
Ez 17z.22.45.0r24 [110/50000] wia 10.103.23.2, 00:20:2%9, Seriallrsls0

llustracion 8. Tabla de enrutamiento R2 después de la redistribucion

R3fsh ip route
Codes: L - local, ©
T - EIGRP,
N1 -
E1 -
i —

OSLF ext
I=-I8, L1
candidarte
-

Gateway of last reso

10.0.0.0/8 is wariably subnetted,

10.1.0_1/32
10.1.1_1s32
10.1.2.1/32
10.1.3.1r32
10_103_1z .04

rEooooo0

172_5E.0.0/24 dis
17Z.5.0.05Z4
17z.E5.1.0r24
17z. E5.2.0r24
17z.5.3._0529

=R ]

172.23.0.0/16 is wariably subnetted,
172.22.34.0/24 is directly connected,
172 . 29_34_ 1432 is directly connected,

g0

17z.29.45.0/

EX —
OSPF NSSA external type 1,

- connected,
EIGRP exte

ernal type 1,
- I=S-IS leve
defaule, W —

re is not set

[110/129] wia
[110s129]
[11071239] wi=a
[1l10r122] wia
24 [1105128]

wia

10.103.23.0/24 is directly connected,
10_.103.23.2/32 is directly connected,

subnecced, 4
[90/2809856]
[90/2809855]
[90/2809856]
[20/2809856]

24 [P0 268185

2 - stacic, B —
rnal, O - OSPF,
Nz -
EZ -

1-1, Lz -

7 subnets,
10103 3.1,
10103 _23_1,
10.10=F.23.1,
10.103.23.1,

wia 10_103_23.1,

sukbnets

wia 17Z.29.34.2,
wia 17EZ.E3.324.Z,
wia 17Z.EZ2.34.Z,
wia 17Z.29.34.2,

=3}

BIP,
Ia —
OSPF NSSA external type 2
OSPF external type 2, E —
IZ-I8 level-Z,
per-user static route,

pericdic dovmloaded static route

z

0z:zs:00,
0z:z9:00,
0z:zs:oo,
0z:zs:oo,

o

3 subnets,
Serial0sls0
Serialns1s0
wisa 172.29.34.2,

M - mobile, E - EGP

OSEF inter area

ECD
ia -

o — ODER

masks

Eerialdy 0 0
Serial0ys0 0
Serialoysos0
Serialds 0 0
Z:29:00, Serial0 0 0

Serialos0f 0
Serialas0s0

oz:07-27,
0z:07:27,
0zZ:07:27,
oz:07-27,
z masks

Serial0/s1/ 0
Serialds1rs0
Serialdys1rs0
Serialos1lr 0

nz:lz:08,

llustracion 9. Tabla de enrutamiento R3 después de la redistribucion

Rafsh ip route

Codes: L - local, C
o - EIGRP, EX
N1 -
El — OSPF ext
i - Is-I=, L1
* - candidate
-

Gateway of last resc

10.0.0.0/8 is wariably subnetted,

EX
EX
EX
EX
EX
EX

lo.1.0_1/2E
10.1.1_1/3ZF
lo0.1.2.1/32
10.1.3.1/32
1l0.102. 1.0/
lo_ 10z 2204
172.5.0.0/24 is
172 5. 0_0s24
172.5.1.0/24
172.5.2.0/24
17Z.E.2.0/24

ooooggoyg

ooogyg

172.29.0.0/16 is wariahly subnetted,

172 _ 232 _ 34 _0f5
172.23.34. 271
17Z2.23.45.0/
17Z.E23.48. 1/

Boe 0

- commecred, =
- EIGEF exter

0SPF N334 external type 1,

ernal type 1,
- IS-IE level
dafaule, U -

rt is not =et

[170/Z681EEE]
[170/2Z681856]
[170/2681856]
[170/2681856]
Z4 [170/26818E5
Za [170/Z68B1EE5
subnetted, 4
[30/2297S56]
[20/22978561
[90/2297856]
[90/22972E6]

Zd
3z
24
2E

is directly
directly
directly

directly

is
is
is

- statiec, B -
nal, 0 - OSFF,
Nz -

IAa

Ez -

-1, Lz -

£ subnets,
wia 17Z.29.34.1,
wia 17Z.25.34.1,
wia 172Z.29.34.1,
wia 17Z.29.34.1,
€]
&1
subnerts

mIP,

M - mohile, E - EGP

OSPF inter area

05PF NSSA external type 2
05PF external type 2, E -
IS-I8 lewel-Z,
per-user static route, o -
pericdic dewnloaded static route

EGF
ia -
oDn

z masks
oo:le:zs,
obn:-1e:z3,
oo:ls:za,
oo:ls:za,

wia 17Z.29.34.1,

wia 17Z.z9.34.1,

Serial0/s0/s0
Serialds0 0
Serial0s0s0
Serial0/0/s0
00:1e: 28, Seriald /070
00:1e: 22, Serial0s 070

Serialosl 0

IZ-IE inter area

IS-I2 dinter area

wia
wia
wia
wia

172 _ 29 485 2
17z.29.45.2,
17z2.29.45.2,
17Z.E29.458.2,

0E:08:35,
0z:08:35,
oz:08:35,
0z:08:35,

Seriall0s1s0
Serialds1ls0
Seriald/sls0
Seriald/sls0

4 subnets,
connected,
connected,
connected,
connected,

Z masks

Serialds0s0
Serialds0s0
Serial0/s1l/0
Seriald/s1l/0

llustracion 2. Tabla de enrutamiento R4 después de la redistribucion
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RSgsh ip route

Codes: L — local, C - comnected, § - static, B - RIP, M - mobile, E — EGP
D - EIGRP, EX - EIGRPF excernal, O — OSPF, TA - OSPF incer area
Nl - OSPF NSSA extermal type 1, N2 - OSPF NSSA external type Z
El - OSPF extcernal type 1, EZ - OSPF extcernal type 2, E — EGP
i — IS-IS, L1 - IS-IS lewel-l, LZ - IS-IS level-2, ia - IS-IS inter area
+ — candidare default, U - per-user statcic route, o — ODR
P - pericdic dowmloaded static route

Gatsway of last rescrt is not s=t

10.0.0.0/8 is wariably subnetted,

& subnets,

Z masks

I EX 10.1.0.1/32 [170/31338E56] wia 172.29.45.1, 00:01:25, Serial0s0s0

o EX 10.1.1.1+32 [170/3193856] wia 172.29.45.1, 00:01:2&5, Serial0s0s0

I EX 10.1.2.1/32 [170/31938E56] wia 172.29.45.1, 00:01:25, Serial0s0s0

o EX 10.1.3.1+32 [170/3193856] wia 172.29.45_1, 00:01:25, Serial0s0s0

I EX 10.103.12.0/24 [170/3193866] wia 172.2%.45.1, 00:01:25, Serialls0/0

- EX 10_103.23. 0s24 [170/31935856] wia 172.25%_45.1, 00:01:25, Serialds0/0
172.5.0.0516 is wariably subnetted, £ subnets, 2 masks

c 172.5.0.0/24 is directly comnected, LoopbackO

L 172_.5.0.1/32 is directly commected, Loopback(

c 172.5.1.0/24 is directly comnected, Loopbackl

L 172.5.1.132 is directly conmected, Loopbackl

c 172_.5.2.0/24 is directly comnected, Loopbackz

L 172_.5.2.1/32 is directly conmected, Loopbackz

c 172_5.%.0/74 is directly commected, Loopback3

L 172.5.3.1/32 is directly conmected, Loopback:
172.29.0.0/16 is warishly subnetted, 3 subnets, Z masks

o 172.29.34.0/24 [S0/2681856] wia 172.23.45.1, 0Ll:53:33, Serial0s0/0

c 172_25.45.0/24 is direccly comnected, Serial0s 0,0

L 172.29.45.2/32 is directly comnscted, Serial0s 0,0

llustracion 3. Tabla de enrutamiento R5 después de la redistribucion

Se puede observar que la tabla de enrutamiento cambia en todos los router a excepcién del router
R3 en el que la tabla de enrutamiento no cambio debido a que este es el router que hace la

redistribucion.

Ahora mediante una prueba de conectividad (ping) entre el router R1 y las interfaces loopback del
router R5, y el router R5 y las interfaces loopback del router R1 se puede comprobar que hay
conocimiento total y conectividad total entre todos los dispositivos de la topologia

Blgping 172_5.0.1

Tvpe escape sedquence to abort.
Sending &,

Success rate is 100 percent (E5585),

Blfping 172.5.1.1

Tvpe escape sedquence to abort.
Sending &,

Success rate is 100 percent (S8,

Blfping 172.5.2.1

Type escape sequence to abort.
Sending &,

Success rate is 100 percent (S8,

Bl#ping 172.5.3.1

Type escape sequence to abort.
Sending &,

Success rate is 100 percent (555,

llustracion 11. Prueba conectividad interfaces Loopback R5

1l00-byte ICHMP Echeos to 17Z.E.0.1,

round-trip min/avg/max

1l00-byte ICHMP Echeos to 17Z.E.1.1,

round-trip min/avyg/max

l00-byte ICHMP Echeos to 172 E.Z.1,

round-trip min/avyg/max

l00-byte ICHMP Echeos to 172 E.32.1,

round-trip mih/avy, max

12

timeocut is Z

timeocut is Z

timeocut is I

timeocut is I

seconds:
= 47716 m=
seconds:
= 41036 m=
seconds:
= 4/ 1E/36 m=
seconds:
= 4511521 m=



PEfping 10.1_0.1

Tyvpe =escapse seqguence to abort.
Sending &5, 1l00-byte ICHMP Echos Lo 1l0.1.0.1, timeout is £ seconds:

Success rate is 100 percent (5/5), round-trip minfavg/max = 412517 ms
BSfping 10.1.1.1

Type =escapse sSedqguenice to abort.
Sending 5, 1l00-byte ICHMP Echos Lo 1l0.1.1.1, timeout is £ seconds:

Bvccess rate is 100 percent (5/5), round-trip minJfavg/max = 4/132/34 ms
DBSfping 10_.1.2.1

Tvpe =escape sedqguetnice to abort.
Sending 5, 1l00-byte ICHMP Echos o 1l0.1.2.1, timeout is £ seconds:

Swuccess rate is 100 percent (E/5), round-trip minfavg/max = 471422 ms=s
DSfping 10.1.3.1

Type =escape sSeqguenice to abort.
Sending 5, lo0-byte ICHMP Echos o 10_.1.32.1, timeout is Z seconds:

Success rate is 100 percent (E/5), round-trip minJfavg/max = L£/1&/22 ms

llustracion 12. Prueba conectividad interfaces Loopback R1

2.2 Escenario 2

En la ilustracién 13 se muestra la topologia del escenario 2, en la cual se asigna el
direccionamiento IP, y se configura BGP como protocolo de enrutamiento.

Ilustracion 13. Escenario 2

Paso 1: Asignacion de direccionamiento IP
Se configura el direccionamiento IP para cada una de las interfaces de los routers R1, R2, R3 y R4
de acuerdo con los requerimientos de la actividad con los siguientes comandos:

R1(config)#tint s1/1
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R1(config-if)#ip add 192.1.12.1 255.255.255.0
R1(config-if)#clock rate 64000
R1(config-if)#no shutdown

R1(config-if)#exit

R1(config)#interface loopback 0
R1(config-if)#ip add 1.1.1.1 255.0.0.0
R1(config-if)#exit

R1(config)#interface loopback 1
R1(config-if)#ip add 11.1.0.1 255.255.0.0
R1(config-if)#exit

R2(config)#tint s1/1

R2(config-if)#ip add 192.1.23.2 255.255.255.0
R2(config-if)#no sh

R2(config-if)#exit

R2(config )#int f0/0

R2(config-if)#ip add 192.1.12.2 255.255.255.0
R2(config-if)#no sh

R2(config)#int loopback 0

R2(config-if)#ip add 2.2.2.2 255.0.0.0
R2(config-if)#exit

R2(config)#int loopback 1

R2(config-if)#ip add 12.1.0.1 255.255.0.0
R2(config-if)#exit

R3(config)#tint s1/1

R3(config-if)#ip add 192.1.34.3 255.255.255.0
R3(config-if)#clock rate 64000
R3(config-if)#no sh

R3(config-if)#exit

R3(config)#int f0/0

R3(config-if)#ip add 192.168.23.3 255.255.255.0
R3(config-if)#no sh

R3(config-if)#exit

R3(config)#int lo

R3(config)#int loopback 0

R3(config-if)#ip add 3.3.3.3 255.0.0.0
R3(config-if)#exit

R3(config)#int loopback 1

R3(config-if)#ip add 13.1.0.1 255.255.0.0
R3(config-if)#exit

R4(config)#tint s1/1

R4(config-if)#ip add 192.1.34.4 255.255.255.0
R4(config-if)#no sh

R4(config-if)#exit

R4(config)#int loopback 0

R4(config-if)#ip add 4.4.4.4 255.0.0.0
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R4(config-if)#exit

R4(config)#int loopback 1
R4(config-if)#ip add 14.1.0.1 255.255.0.0
R4(config-if)#exit

Paso 2: Configuracién de BGP

Se configura el protocolo EBGP (cisco, 2006) de acuerdo con las caracteristicas de la topologia y los
requerimientos de la actividad, teniendo en cuenta las interfaces loopback asociadas con cada
router (cisco, 2008) .

e Configuracion R1 (AS 1)

En R1 se configura como vecino la conexién serial con R2 y las interfaces loopback de R2
R1(config)#router bgp 1

R1(config-router)#neighbor 192.1.12.2 remote-as 2

R1(config-router)#neighbor 2.2.2.2 remote-as 2

R1(config-router)#tneighbor 2.2.2.2 ebgp-multihop 2

R1(config-router)#neighbor 2.2.2.2 update-source loopback 0
R1(config-router)#neighbor 12.1.0.1 remote-as 2

R1(config-router)#neighbor 12.1.0.1 ebgp-multihop 2

R1(config-router)#neighbor 12.1.0.1 update-source loopback 1

Es necesario configurar también en el protocolo las redes que R1 tiene directamente conectadas,
gue en este caso serian las redes de las interfaces loopback.

R1(config)#router bgp 1

R1(config-router)#network 11.1.0.0 mask 255.255.0.0

R1(config-router)#network 1.0.0.0 mask 255.0.0.0

e Configuracion R2 (AS 2)

En R2 se configura como vecino la conexidn serial con R1y las interfaces loopback de R1
R2(config)#router bgp 2

R2(config-router)#neighbor 192.1.12.1 remote-as 1

R2(config-router)#neighbor 1.1.1.1 remote-as 1

R2(config-router)#neighbor 1.1.1.1 ebgp-multihop 2

R2(config-router)#neighbor 1.1.1.1 update-source loopback 0
R2(config-router)#neighbor 11.1.0.1 remote-as 1

R2(config-router)#neighbor 11.1.0.1 ebgp-multihop 2

R2(config-router)#neighbor 11.1.0.1 update-source loopback 1

Al igual en R2 se configura como vecino la conexion fastEthernet con R3 y las interfaces loopback
de R3.

R2(config)#router bgp 2

R2(config-router)#neighbor 192.1.23.3 remote-as 3

R2(config-router)#tneighbor 3.3.3.3 ebgp-multihop 2

R2(config-router)#neighbor 3.3.3.3 update-source loopback 0
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R2(config-router)#neighbor 13.1.0.1 remote-as 3
R2(config-router)#neighbor 13.1.0.1 ebgp-multihop 2
R2(config-router)#neighbor 13.1.0.1 update-source loopback 1

Es necesario configurar también en el protocolo las redes que R2 tiene directamente conectadas,
gue en este caso serian las redes de las interfaces loopback.

R2(config)#router bgp 2

R2(config-router)#network 2.0.0.0 mask 255.0.0.0

R2(config-router)#network 12.1.0.0 mask 255.255.0.0

e Configuracion R3 (AS 3)

En R3 se configura como vecino la conexién fastEthernet con R2 y las interfaces loopback de R2
R3(config)#router bgp 3

R3(config-router)#neighbor 192.1.23.2 remote-as 2

R3(config-router)#neighbor 2.2.2.2 remote-as 2

R3(config-router)#neighbor 2.2.2.2 ebgp-multihop 2

R3(config-router)#neighbor 2.2.2.2 update-source loopback 0

R3(config-router)#neighbor 12.1.0.1 remote-as 2

R3(config-router)#neighbor 12.1.0.1 ebgp-multihop 2

R3(config-router)#neighbor 12.1.0.1 update-source loopback 1

Al igual en R3 se configura como vecino la conexion serial con R4 y las interfaces loopback de R4.
R3(config)#trouter bgp 3

R3(config-router)#neighbor 192.1.34.4 remote-as 4

R3(config-router)#tneighbor 4.4.4.4 remote-as 4

R3(config-router)#neighbor 4.4.4.4 ebgp-multihop 2

R3(config-router)#neighbor 4.4.4.4 update-source loopback 0

R3(config-router)#neighbor 14.1.0.1 remote-as 4

R3(config-router)#neighbor 14.1.0.1 ebgp-multihop 2

R3(config-router)#neighbor 14.1.0.1 update-source loopback 1

Es necesario configurar también en el protocolo las redes que R3 tiene directamente conectadas,
gue en este caso serian las redes de las interfaces loopback

R3(config)#router bgp 3

R3(config-router)#network 3.0.0.0 mask 255.0.0.0

R3(config-router)#network 13.1.0.0 mask 255.255.0.0

e Configuracion R4 (AS 4)

En R4 se configura como vecino la conexién serial con R3 y las interfaces loopback de R3.
R4(config)#router bgp 4

R4(config-router)#neighbor 192.1.34.3 remote-as 3

R4(config-router)#neighbor 3.3.3.3 remote-as 3

R4(config-router)#neighbor 3.3.3.3 ebgp-multihop 2

R4(config-router)#neighbor 3.3.3.3 update-source loopback 0
R4(config-router)#neighbor 13.1.0.1 remote-as 3

R4(config-router)#tneighbor 13.1.0.1 ebgp-multihop 2

R4(config-router)#neighbor 13.1.0.1 update-source loopback 1
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Es necesario configurar también en el protocolo las redes que R4 tiene directamente conectadas,
gue en este caso serian las redes de las interfaces loopback

R4(config)#router bgp 4

R4(config-router)#network 4.0.0.0 mask 255.0.0.0

R4(config-router)#network 14.1.0.0 mask 255.255.0.0

Paso 3: Verificacidn de tablas de enrutamiento
Se verifican las tablas de enrutamiento para corroborar que haya un conocimiento total entre
todos los dispositivos pertenecientes a la topologia.

Ra#sh ip route
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
IS-IS inter area, * - candidate default, U - per-user static route
ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
replicated route, ¥ - next hop override

last resort is not set

.0.0.0/8 [20/0] via 192.1.34.3,

.0 /8 [20/0] 192.1.34.

.9.0.09/8 [20/0] via 3.3.3.3, 0@

.9.0.0/8 is variably subnetted, 2 subnets, 2 mas

4.0.0.0/8 is directly connected, Loopbacke
4.4.4.4/32 is directly connected, Loopback®
11.0.0.9/16 is subnetted, 1 subnets
11.1.0.0 [20/0] via 192.1.34.3, 00:00:47
12.0.0.09/16 is subnetted, 1 subnets
1.34.3, 00:00:47
1 subnets

13.1.0.0 [20/0] via 13.1.0.1, ©0:00:52
14.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
14.1.0.0/16 is directly connected, Loopbackl
14.1.0.1/32 is directly connected, Loopbackl
192.1.34.0/24 is variably subnetted, 2 subnets, 2 masks
192.1.34.0/24 is directly connected, Seriall/1l
192.1.34.4/32 is directly connected, Seriall/1

llustracion 14. Tabla de enrutamiento R4

R3#sh ip route
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
external type 1, N2 - OSPF NSSA external type 2
E2 - OSPF external type 2
IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
IS-IS inter area, * - candidate default, U - per-user static route
- ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
+ - replicated route, ¥ - next hop override

Gateway of last resort is not set

.0.0.9/8 [20/0] via 192.1.23.2, 00:00:03
.0.0.0/8 [20/0] via 2.2.2.2, 00:00:42
.9.0.0/8 is variably subnetted, 2 subnets, 2 masks
3.0.0.9/8 is directly connected, Loopbacke
3.3.3.3/32 is directly connected, Loopbacke
4.0.0.09/8 [20/0] via 4.4.4.4, ©0:01:33
11.0.0.0/16 is subnetted, 1 subnets
11.1.0.0 [20/08] via 192.1.23.2, ©0:00:03
12.0.0.0/16 is subnetted, 1 subnets
12.1.0.0 [20/0] via 12.1.0.1, ©0:00:08
13.0.0.9/8 is variably subnetted, 2 subnets, 2 masks
13.1.0.0/16 is directly connected, Loopbackl
13.1.0.1/32 is directly connected, Loopbackl
14.0.0.0/16 is subnetted, 1 subnets
14.1.0.0 [20/0] via 14.1.0.1, ©0:00:58
192.1.23.0/24 variably subnetted, 2 subnets, 2 ma
192.1.23.8/24 is directly connected, FastEthernet:
192 directly connected, FastEtherneto/e
192.1. is variably subnetted, 2 subnets, 2 masks
192.1. is directly connected,
is directly connected,

llustracion 15. Tabla de enrutamiento R3
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R2#sh ip route
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i IS, su - IS-IS summary, L1 - IS-IS level-1, L2 IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
+ - replicated route, ¥ - next hop override

Gateway of last resort is not set

[20/0] via 1.1.1.1, ©0:02:16
is variably subnetted, 2 subnets, 2 masks
2.0.0.0/8 is directly connected, Loopback@
2.2.2.2/32 is directly connected, Loopbacke
3.0.0.0/8 [20/0] via 3.3.3.3, 00:01:11
4.0.0.09/8 [20/0] via 192.1.23.3, ©00:00:02
11.0.0.0/16 is subnetted, 1 subnets
11.1.0.0 [20/0] via 11.1.0.1, 00:01:11
12.9.0.0/8 is variably subnetted, 2 subnets, 2 masks
12.1.0.9/16 is directly connected, Loopbackl
12.1.0.1/32 is directly connected, Loopbackl
13.0.0.0/16 is subnetted, 1 subnets
13.1.0.0 [20/0] via 13.1.0.1, 00:00:30
14.0. ©/16 is subnetted, 1 subnets
14.1.0.0 [20/0] via 192.1.23.3, ©0:00:02
192.1.12.0/24 is variably subnetted, 2 subnets, 2 masks
192.1.12.0/24 is directly connected, Serialil/1l
192.1.12.2/32 is directly connected, Seriall/1l
192.1.23.0/24 is variably subnetted, 2 subnets, 2 masks
192.1.23.0/24 is directly connected, FastEtherneto/o
192.1.23.2/32 is directly connected, FastEtherneto/o

llustracion 106. Tabla de enrutamiento R2

connected, - static, R - RIP, M - mobile, B - BGP
3 external, 0 - OSPF, IA - OSPF inte
)SPF external type 1, N2 - OSPF NSSA external t)

E1l - OSPF external type 1, E2 OSPF
i - Is-IS u - IS-IS summary, L1 - IS level-1, L2 - IS-IS level-2
ia - Is- nter ar * - ca3 fault, U per-user static route
o - ODR, P - periodic d . . NHRP, 1 - LISP
+ - replicated route, ¥ - next hop o

of last resort is not set
2 subnets, 2 masks

Loopbac k@
Loopbac k@

directly connected, Loopbackl
directly connected, Loopbackl
1 subnets
@] via 12.1.0.1, @0:01:00
subnetted, 1 subnets

90:900:55

ts

llustracion 17. llustracion 14. Tabla de‘enrutamiento R1

2.3 Escenario 3

En la ilustracién 18 se muestra la topologia propuesta para el escenario 3, en la cual se
implementaran VLAN, el protocolo VTP y DTP asi como la asignacidn de VLAN a los puertos de
cada switch segun los requerimientos de la actividad.
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llustracion 18. Escenario 3

Paso 1: Asignacidn de puertos troncales

Para que pueda ser funcional el protocolo VTP, el cual se creara en el paso 2, es necesarito
primero designar los puertos troncales, de las cuales el enlace entre SWT1-SWT2 se configuran
como Dynamic desirable (Galindo, 2017) .

e Configuracion SWT1

STW1(config)#tinterface fa0/1
STW1(config-if)#switchport mode dynamic desirable
STW1(config-if)#exit

STW1(config)#interface fa0/3
STW1(config-if)#switchport mode trunk

ATWMlfshow interfaces trunk

Port Mode Encapsulation Status Native wlan
FalO/1 or 802 . 1q trunking 1
Fal/2 o 20Z.1g trunking 1
Dort Vlans allowed on trunk

Falys1 1-1005

Fal/3 1-1005%

Port Vlan=s allowed and active in management domain
Fal/1 1

Fal/3 1

Port Vlans in spannihg tree forwarding state and not
pruned

Fal/1 1

Fal/s3 none

llustracion 19. Interfaces Troncales SWT1
e Configuraciéon SWT2

SWT2(config)#interface fa0/1
SWT2(config-if)#switchport mode dynamic desirable
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SWT2(config)#interface fa0/3
SWT2(config-if)#switchport mode trunk

BMTZfshow interfaces trunk

Port Mode Encapsulation Status Natiwve wlan
Fal/s1 o1 B02. 1y trunking 1

Fal /3 o 80z.1lg trunking 1
Port Tlans allowed on trunk

Fad/s1 1-1008&

Fal/z 1-1008&

Port Wlan=s allowed and actiwe in management domain
Fal/1 1

Fal/sa 1

Port Tlans in spanning tree forwarding state and not
pruned

Fad/s1 1

Fal/z 1

llustracion 20. Interfaces Troncales SWT2

e Configuraciéon SWT3

SWT 3(config)#interface fa0/1

SWT 3 (config-if)#tswitchport mode trunk
SWT 3 (config-if)#exit

SWT 3 (config)#interface fa0/3

SWT 3 (config-if)#tswitchport mode trunk

SWT3f=show interfaces trunk

Portc Mode Encapsulation Status Natiwe wlan
Fan/1 orL 202. 1qg trunking 1
Fan/2 orL 202 1qg trunking 1
Port Wlans allowed on trunk

Falsl 1l-100%

Fal/2 1l-100%

Port Tlans allowed and active in management domain
Fal/s1 1

Fal/ 3 1

Port Wlans in spanning tree forwarding state and not
pruned

Fal/s1 1

Fal/3 1

llustracion 21. Interfaces Troncales SWT3

Paso 2: Configuracién protocolo VTP
Se crea el dominio VTP con el SWT2 como servidor y los switches SWT1 y SWT3 como clientes;
todos los anteriores con dominio CCNP y contrasefa cisco

e Configuracion SWT1

STW1(config)#tvtp domain CCNP
STW1(config)#vtp password cisco
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STW1(config)#vtp mode client

STWlf=h wtp status

TP Version Tz
Confimuration Rewision - o
Maximawm WLAN= supported locally : EERE
Mumber of existing VLANs : K

VTP Operating Mode : Client
VTP Domain Name : CCNF

VTP Pruning Mode : Dizabled
TP VE Mode : Disabled
UTP Traps Generation : Dizahled
MDE digest : 0xDA OxBF OxdZ 0x0D Ox320 0xEC
0xzBE Oxdl

Configuration last wmodified by 0.0.0.0 at 0-0-00 00:00:00
llustracion 22. Configuracion VTP SWT1

e Configuracion SWT2

SWT2(config)#vtp domain CCNP
SWT2(config)#vtp password cisco
SWT2(config)#vtp mode server

SWTEZF=show wvtp status

VTP Version Tz
Confimration Bevision - 0
Maximuw VLAN= supported locally : ZER
Mumher of existing WLAN= : k

VTP Operating Mode : Serwer
VTP Domain Nawme : CCHP

TP Pruning Mode : Disabled
VTP Wi Mode : Disabled
VTP Traps Generation : Disabled
MOE digest : 0xDa 0xBF Oxd4z Ox0D O0x590 O=xEC
OxBE 0Ox4l

Configuration last modified by 0.0.0.0 at 0-0-00 00:00:00
Local updater ID i=s 0.0.0.0 ino walid interface found)
llustracion 23. Configuracion VTP SWT2

e Configuracion SWT3

SWT3(config)#tvtp domain CCNP
SWT3(config)#vtp password cisco
SWT3(config)#tvtp mode client
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EWMT2fshow wvtp status

VTP Wersion :Z
Configuration Bewvision > n
Maximuwm VLAN= supported locally : zZEBE
Munber of existing VLAN= - B

VTP Operating Mode : Client
VTP Domain Name : CCNP

VTP Pruning Mode : Disabled
VTP WE Mode : Disahled
WTP Traps Generation : Disahled

MOE digest OxDA OxBF Ox4Zz 0x0D Ox30 0OxEC

OxBE Oxd4l
Configuration last modified by 0.0.0.0 at O0-0-00 00:00:00

llustracion 24. Configuracién VTP SWT3

Paso 3: Creacion de VLAN en el servidor VTP
Es necesario crear las tres VLAN solicitadas por la actividad en el switch SWT2 el cual fue
designado como servidor VTP.

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

EWTZ§show wvlan brief

VLAN Naue Status Ports

1 default active Fal/Z, Falf4, Fals5, FalisG&
FaD/7, Fal/f2,  FalO/9, Fal/sl0
Fa0/l1, FaOf1Z, FaO/l3, FaO/l4
Fal/lE, Fal/l&, FaO/1l7, FalO/fl2
Fa0/19, Falsfz0, Fal/zl, FaO/2Z
Fal/Z2, Fal/Z4, Gighsl, Gigh/2Z

10 Compras actiwve
Zo Mercadeco active
=0 Dlanta active
23 Admon active
100z fddi-default active
1003 token-ring-defaualt actiwve
1004 fddinet-default active

1005 trnet-default active

llustracion 25. Verificacion VLAN SWT1
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STWlgshow wlan brief

VLAN Name Status Ports

1 default active FaO/z, FaOsd4, FaOl/5, Fal/s
FaOs7, FaO/&, FaO/%, Fa0/l0
FaOsll, FaOflZ, FaO/l3, FaO/l4
FaO/l5, FaOfl&, FaOsl7, FaO/ls
FaO/l%, FaOf20, FaO/2l, Fal/22
Fal/23, FaOs/24, Giglsl, GigO/Z

10  Compras active
Z0 Mercadeo active
20 Planta actiwve
k) Admon active
100Z fddi-default active
1003 token-ring-default active
1004 fddinet-default active
1005 crnet-default active

llustracion 26. Verificacion VLAN SWT2

SWT3§show wlan brief

VLAN Name Status Ports

1 default active Fal/z, Fal/f4, FalO/E, FalD/&
Fa0/7, Fals3, Fal/3, Fal/l0
FaD/11, Fa0/12, FaD/13, FaO/l4
FaD/15, Fa0/l&, FaD/17, FaO/l%
FaD/19, Fa0/20, FaD/2l, FaO/2Z
Fal/23, FaD/24, Gigh/sl, Gig0/2

in Compras active
Z0 Mercadeo active
30 Planta active
99 Admon active
1002 fddi-default active
1002 token-ring-default active
1004 fddinet-default active
1005 trnet-default active

llustracion 27. Verificacion VLAN SWT3

Paso 4: Asignacidon de VLAN a puertos y creacién de interfaces VLAN
Después de crear las VLAN en el servidor y que estas hayan sido propagadas hacia los clientes por
las interfaces troncales, se asocian estas a los puertos requeridos por la actividad.

e Configuracion SWT1

STW1(config)#interface fa0/10
STW1(config-if)#switchport mode access
STW1(config-if)#switchport access vlan 10
STW1(config-if)#exit
STW1(config)#tinterface fa0/15
STW1(config-if)#switchport mode access
STW1(config-if)#switchport access vlan 20
STW1(config-if)#exit
STW1(config)#interface fa0/20
STW1(config-if)#switchport mode access
STW1(config-if)#switchport access vlan 30
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STWlfshow wlan brief

VLAN Name Status Ports

1 default active Fal/f2, Fali4, Fal/E, Fal/f&
FaOs7, Fals8, Fal/?, Fal/sll
FaDflZ, Fa0D/12, Fal/sl4, Fal/le
Fads17, Fal/l&, Fal/sl3, Fal/Zl
FalfEE, FalD/ 23, Fal/fE4, Gig0s1l

Cigl/z
10 Compras active Fal/s10
Z0 Mercadeo active Falsl5s
20 Planta active Fal/sz0
35 Admon active
100z fddi-default active
1003 token-ring-default active
1004 fddinet-default active
1005 trnet-default active

llustracion 28. Verificacion VLAN SWT3

STW1(config)#interface vlan 99
STW1(config-if)#ip add 190.108.99.1 255.255.255.0
STW1(config-if)#exit

e Configuracion SWT2

SWT2(config)#interface fa0/10
SWT2(config-if)#switchport mode access
SWT2(config-if)#switchport access vlan 10
SWT2(config-if)#exit
SWT2(config)#interface fa0/15
SWT2(config-if)/#switchport mode access
SWT2(config-if)#switchport access vlan 20
SWT2(config-if)#exit
SWT2(config)#interface fa0/20
SWT2(config-if)#tswitchport access vlan 30

SWTzfishow wlan brief

VLAN Nane Status Ports

1 defaulr active FaOsz, Fabs4, Fal/E, Fals¢c
FaOf7, FaOf8, Fa0,3, FaO/1l
FalslZ, Fals13, Fad/l4, Fal/le
Fals17, Fals1l2, Fa0/1%, FalO/El
Fals2Zz, FalfZ3, Fald/id4, Giglsl

Gighsz
10 Compras active Fal/10
0 Mercadeo active Fal/slt
20 Planta active FalO/sz0
a9 Admon active
1008 fddi-default active
1003 token-ring-default active
1004 fddinet-default active
1005 trrnet-default active

llustracion 29. Verificacion VLAN asociadas a puertos SWT2

SWT2(config)#interface vlan 99
SWT2(config-if)#ip add 190.108.99.2 255.255.255.0

e Configuracion SWT3

SWT3(config)#interface fa0/10

24



SWT3(config-if)#switchport mode access
SWT3(config-if)#switchport access vlan 10
SWT3(config-if)#exit
SWT3(config)#tinterface fa0/20
SWT3(config-if)#switchport access vlan 30
SWT3(config-if)#switchport mode access
SWT3(config-if)#tinterface fa0/15
SWT3(config-if)#switchport mode access
SWT3(config-if)#switchport access vlan 20
SWT3(config-if)#exit

EWT2fshow wlan brief

VLAN Nanme Status Ports

1 default active FaO/fz, FaOs4, Fal/fLk, Falsc
FaOs7, FaOy8, Fals3, Fal/ll
FaO/1Z, Fal/132, Fal/l4, FalO/fle
Fa0/17, Fal/l3, Fal/1%, Fal/fzl
Fa0n/fzZz, Fallz3, Fal/fz4, Gig0sLl

Gigl/Z
10 Compras active Fal/l0
zZ0 Mercadeo active FaOsLlE
20 Planta active FadOsz0
99 Admon active
1002 fddi-default active
1002 token-ring-default active
1004 fddinet-default active
1005 trnet-default active

llustracion 30. Verificacion VLAN asociadas a puertos SWT3

SWT3(config)#interface vlan 99
SWT3(config-if)#ip add 190.108.99.3 255.255.255.0

Paso 5: Verificacion de conectividad
Se elaboran pruebas de conectividad entre los computadores pertenecientes a la misma VLAN.

Pruebas de conectividad exitosas
Unicamente se puede comprobar conectividad entre usuarios pertenecientes a la misma VLAN

ya que el switch capa 2, utilizado para este ejercicio, no esta en la capacidad de comunicar VLAN
diferentes, para ello es necesario un dispositivo capa 3 que pueda unir estas.

e Ping desde el PC VLAN 10 SWT1 a los pc de la misma VLAN de los demds switches
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Line 1.0

llustracion 31. Prueba de conectividad exitosa PC VLAN 10

e Ping desde el PC VLAN 20 SWT2 a los pc de la misma VLAN de los demas switches

Approximate
HMimnimiam

im milli
HMimnimuam M dimnam L A

llustracion 32. Prueba de conectividad exitosa PC VLAN 40

e Ping desde el PC VLAN 30 SWT3 a los pc de la misma VLAN de los demas switches
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Pinging 150_10

llustracion 33. Prueba de conectividad exitosa PC VLAN 30

3. CONCLUSIONES

Con el desarrollo de esta prueba se pudo practicar diferentes temas vistos durante el curso
como lo son protocolos de enrutamiento de interior de Gateway y de exterior de Gateway,
protocolo VTP y DTP, asi como la creacién y asignacion de VLAN; todo lo anterior asociados
con switching.

Para que dos protocolos de enrutamiento dinamicos puedan compartir informacidn de la tabla
de enrutamiento es necesario que uno de los routers de la topologia sea el que tenga
configurado ambos protocolos y ademas de esto se aplique la redistribucidn pertinente dentro
de cada protocolo.

Se puedo corroborar la teoria de VLAN la cual permite una segmentacion virtual de la red
haciendo que se separen los dominios de broadcast e impidiendo que dispositivos de una
VLAN se puedan con otra VLAN diferente solo por medio de dispositivos capa dos.
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