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Introduccion.

Durante los ultimos afios la expansion de las nuevas tecnologias de la informacién ha
generado un considerable incremento en el uso y creacion de redes informaticas de tal forma
que hoy en dia es casi imposible no estar relacionado con el uso de una red telematica. Es
por eso que, como opcion de grado para la ingenieria de sistemas la UNAD ofrece un
diplomado de profundizacion en CISCO, como una manera en que los futuros ingenieros
egresados de la universidad estén familiarizados, no solo con los equipos, sino también con
todos los protocolos, normas y modelos de uso mas cotidiano en las telecomunicaciones
como lo son los equipos CISCO, quienes son pioneros en implementacion, desarrollo y
educacién en telecomunicaciones, por lo que es al realizar este diplomado da un buen apoyo
para su futuro desarrollo.

Dentro de este trabajo se encuentran plasmados los conocimientos practicos adquiridos
durante el desarrollo del diplomado, donde se abarcaron temas sobre la introduccion a las
redes hasta principios basicos de routing y switching, los cuales se veran puestos en practica
a través de dos ejercicios los cuales requieren exponer los conocimientos adquiridos en
implementacién de NAT, servidor de DHCP, RIPV2 y el routing entre VLAN, incluida la
configuracién de direcciones IP, las VLAN, los enlaces troncales y las subinterfaces,
configurar el protocolo de enrutamiento OSPFv2 bajo criterios especificos junto con la
verificacion de dicha enrutamiento.
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llustracion 1: Disefio de escenario
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Tabla de direccionamiento

2 Interfaces Direccion IP WMHEEEEIE GlE (ALY

administrador subred predeterminado

ISP S0/0/0 200.123.211.1 255.255.255.0 N/D
Se0/0/0 200.123.211.2 255.255.255.0 N/D

R1 Se0/1/0 10.0.0.1 255.255.255.252 N/D
Se0/1/1 10.0.0.5 255.255.255.252 N/D
Fa0/0,100 192.168.20.1 255.255.255.0 N/D

R2 Fa0/0,200 192.168.21.1 255.255.255.0 N/D
Se0/0/0 10.0.0.2 255.255.255.252 N/D
Se0/0/1 10.0.0.9 255.255.255.252 N/D
F20/0 192.168.30.1 255.255.255.0 N/D

R3 2001:db8:130::9C0:80F:301 164 N/D
Se0/0/0 10.0.0.6 255.255.255.252 N/D
Se0/0/1 10.0.0.10 255.255.255.252 N/D

SW2 VLAN 100 N/D N/D N/D
VLAN 200 N/D N/D N/D

SW3 VLAN1 N/D N/D N/D

Tabla 1: Tabla de direccionamiento Routers y Switchs.

PC20 NIC DHCP DHCP DHCP

PC21 NIC DHCP DHCP DHCP

PC30 NIC DHCP DHCP DHCP

PC31 NIC DHCP DHCP DHCP

Laptop20 NIC DHCP DHCP DHCP

Laptop21 NIC DHCP DHCP DHCP

Laptop30 NIC DHCP DHCP DHCP

Laptop31 NIC DHCP DHCP DHCP

Tabla 2: Tabla de direccionamiento Hosts.
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Tabla de asignacion de VLAN y de puertos

Dispositivo | VLAN Nombre Interfa
z
SW2 100 LAPTOPS Fa0/2-3
SW2 200 DESTOPS Fa0/4-5
SW3 1 - Todas las interfaces

Tabla 3: Tabla de asignacion de VLAN y de puertos.

Tabla de enlaces troncales

Dispositivo local | Interfaz local | Dispositivo remoto
SW2 Fa0/2-3 100

Tabla 4: Tabla de enlaces troncales.

Situacion
En esta actividad, demostrara y reforzara su capacidad para implementar
NAT, servidor de DHCP, RIPV2 y el routing entre VLAN, incluida la

configuracion de direcciones IP, las VLAN, los enlaces troncales y las
subinterfaces. Todas las pruebas de alcance deben realizarse a través de ping

Unicamente.
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Descripcion y solucién de las actividades

SW1 VLAN vy las asignaciones de puertos de VLAN deben cumplir con la tabla 1.

Switch>enable
Switch#conf t

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

Switch(config)#hostname SW2
SW2(config)#vlan 100

SW2(config-vlan)#name LAPTOPS
SW2(config-vlan)#int r f0/2-3
SW2(config-if-range)#switchport mode access
SW2(config-if-range)#switchport access vlan 100
SW2(config-vlan)#exit

SW2(config)#vlan 200

SW2(config-vlan)#name DESTOPS
SW2(config-vlan)#int r f0/4-5
SW2(config-if-range)#switchport mode access
SW2(config-if-range)#switchport access vlan 200
SW2(config-if-range)#exit

interface FastEthernetl/1

switchport mode trunk

!

interface FastEthernet0/2Z
awitchport access wlan 100
switchport mode access

!

interface FastEthernet0/3
awitchport access wlan 100
awitchport mode acceas

!

interface FastEthernet0/4
awitchport access wlan 200
awitchport mode acceas

!

interface FastEthernet0/5
awitchport access wlan 200
awitchport mode acceas

awitchport trunk allowed wlan 100,200

llustracion 2: Configuracion de Vlans en SW2.
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Los puertos de red que no se utilizan se deben deshabilitar.

SW2(config)#int r f0/6-24
SW2(config-if-range)#shutdown

%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:
%LINK-5-CHANGED:

Interface FastEthernet0/6, changed state to administratively down

Interface FastEthernet0/7, changed state to administratively down

Interface FastEthernet0/8, changed state to administratively down

Interface FastEthernet0/9, changed state to administratively down

Interface FastEthernet0/10, changed state to administratively down
Interface FastEthernet0/11, changed state to administratively down
Interface FastEthernet0/12, changed state to administratively down
Interface FastEthernet0/13, changed state to administratively down
Interface FastEthernet0/14, changed state to administratively down
Interface FastEthernet0/15, changed state to administratively down
Interface FastEthernet0/16, changed state to administratively down
Interface FastEthernet0/17, changed state to administratively down
Interface FastEthernet0/18, changed state to administratively down
Interface FastEthernet0/19, changed state to administratively down
Interface FastEthernet0/20, changed state to administratively down
Interface FastEthernet0/21, changed state to administratively down
Interface FastEthernet0/22, changed state to administratively down
Interface FastEthernet0/23, changed state to administratively down
Interface FastEthernet0/24, changed state to administratively down

interface FastEthernetl/¢
shutdown

interface FastEthernetl/7
shutdown

interface FastEthernetl/2
shutdown

interface FastEthernetl/3
shutdown

interfece FastEthernet0/10
shutdown

interface FastEthernsetl/11
shutdown

interface FastEthernet0/1Z
shutdown

interface FastEthernetl/13
shutdown

interface FastEthernet0/14
shutdown

interface FastEthernetl/15
shutdown

interface FastEthernetl/1l&
shutdown
!
interfzce FastEthernetl/17
shutdown
!
interface FastEthernstl/18
shutdown
!
interface FastEthernet0/13
shutdown
!
interfzce FastEthernet0/20
shutdown
!
interface FastEthernsetl/Z1
shutdown
!
interface FastEthernetl/Z2Z
shutdown
!
interfzce FastEthernetl/ /23
shutdown
!
interface FastEthernetl/2Z4

shutdown

llustracion 3: Puertos deshabilitados.

Mind Wide Open”
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La informacién de direccion IP R1, R2 y R3 debe cumplir con la tabla 1.

ISP:

Router>en

Router#conf t

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

ISP(config)#int s0/0/0

ISP(config-if)#ip address 200.123.211.1 255.255.255.0
ISP(config-if)#no shutdown

%LINK-5-CHANGED: Interface Serial0/0/0, changed state to down
ISP(config-if)#

interface Seriald/ 0,0
ip address 200.123_.211.1 Z55_Z55_255.0
!

lustracion 4: Configuracion IP de ISP.

R1:

Router>enable

Router#conf ter

Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#hostname R1

R1(config)#int s0/0/0

R1(config-if)#ip address 200.123.211.2 255.255.255.0
R1(config-if)#no shutdown

R1(config-if)#

%LINK-5-CHANGED: Interface Serial0/0/0, changed state to up
R1#

%SYS-5-CONFIG_I: Configured from console by console
%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0/0, changed state to up
R1#conf ter

Enter configuration commands, one per line. End with CNTL/Z.
R1(config)#int s0/1/0

R1(config-if)#ip address 10.0.0.1 255.255.255.252
R1(config-if)#int sO/1/1

R1(config-if)#ip address 10.0.0.5 255.255.255.252
R1(config-if)#no shutdown

%LINK-5-CHANGED: Interface Serial0/1/1, changed state to down
R1(config-if)#
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interface Seri=lds 0,0

ip address 200.123_211.2 Z255_Z55_Z55.0
ip nat outaide

clock rate 5&000

1
interface Seriald/ 0,1
no ip address

clock rate 2000000
shutdown

!
interface Seriald/ 1/ 0

ip address 10.0.0.1 255_255_255_252
ip nat inside

clock rate 56000

1
interface Serialds 1,1

ip address 10.0.0.5 255_255_255_252
ip nat inside

clock rate 58000

llustracion 5: Configuracion IP de R1

R2:

Router>ena

Router#conf t

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

R2(config)#int f0/0.100

R2(config-subif)#encapsulation dot1Q 100
R2(config-subif)#ip address 192.168.20.1 255.255.255.0
R2(config-subif)#no shutdown

R2(config-subif)#int f0/0.200
R2(config-subif)#encapsulation dot1Q 200
R2(config-subif)#ip address 192.168.21.1 255.255.255.0
R2(config-subif)#no shutdown

R2(config-subif)#int f0/0

R2(config-if)#no shutdown

R2(config-if)#
%LINK-5-CHANGED: Interface FastEthernet0/0, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/0, changed state to
up

%LINK-5-CHANGED: Interface FastEthernet0/0.100, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/0.100, changed
state to up
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%LINK-5-CHANGED: Interface FastEthernet0/0.200, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/0.200, changed
state to up

R2(config-if)#int s0/0/0
R2(config-if)#ip address 10.0.0.2 255.255.255.252
R2(config-if)#no shutdown

%LINK-5-CHANGED: Interface Serial0/0/0, changed state to down
R2(config-if)#int s0/0/1

R2(config-if)#ip address 10.0.0.9 255.255.255.252
R2(config-if)#no shutdown

interface FastEthernet(,0
no ip address

duplex auto

gpeed auto

1
interface FastEthernet0/0.100
encapsulation dotl 100

ip address 132 _1€B.20.1 Z55_.255.255.0
1
interface FastEthernet0/0_2Z00
encapsulation dotl 200

ip address 132_16B.Z1.1 2Z55_.255.255.0
1
interface FastEthernet0/s1
no ip address

duplex auto

speed auto

shutdown

!
interface Seri=lds0/0

ip address 10.0.0.2 Z55.255_255.

[
il
i3]

!
interface S5eri=lld/ 0,1
ip address 10.0.0.% Z55.255_255.Z2Z52

llustracion 6: Configuracion IP de R2.

R3:

Router>ena

Router#conf t

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

R3(config)#int f0/0

R3(config-if)#ip address 192.168.30.1 255.255.255.0
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R3(config-if)#ipv6 address 2001:db8:130::9C0:80F:301/64
R3(config-if)#no shutdown

R3(config-if)#

%LINK-5-CHANGED: Interface FastEthernet0/0, changed state to up

Mind Wide Open”

%LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/0, changed state to

up

R3(config-if)#

R3(config)#int s0/0/0

R3(config-if)#ip add 10.0.0.6 255.255.255.252
R3(config-if)#no shutdown

R3(config-if)#int s0/0/1

R3(config-if)#ip add 10.0.0.10 255.255.255.252
R3(config-if)#no shutdown

interface FastEthermetd/0

ip address 13Z_1€8.30.1 2Z55_.255.255.0
duplex auto

gpeed auto

ipweé address Z001:DBE:-130::3C0:80F:-301/64
1
interface FastEthernetl/1
no ip address

duplex auto

speed auto

shutdown

!
interface Seriald/ 0,0

ip address 10.0.0.& Z55.255_255_252
1
interface S5erialld/;0/1

ip address 10.0.0.10 Z55.255_Z55.252
clock rate 58000

llustracion 7: Configuracion IP de R3
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Laptop20, Laptop21, PC20, PC21, Laptop30, Laptop31, PC30y PC31 deben
obtener informacion IPv4 del servidor DHCP.

Servidor DHCP R2:

R2(config)#ip dhcp pool vlan100
R2(dhcp-config)#network 192.168.20.0 255.255.255.0
R2(dhcp-config)#default-router 192.168.20.1
R2(dhcp-config)#exit

R2(config)#ip dhcp excluded-address 192.168.20.1
R2(config)#ip dhcp pool vian200
R2(dhcp-config)#network 192.168.21.0 255.255.255.0
R2(dhcp-config)#default-router 192.168.21.1
R2(dhcp-config)#exit

R2(config)#ip dhcp excluded-address 192.168.21.1

ip dhep excluded-address 192 _168.20.1
ip dhep excluded-address 192_.168.21.1
1

ip dhep pool RZ2

ip dhep pool wlanlOd

network 132.168.20.0 255.255.255.0
default-router 192 _168_.20_.1

ip dhep pool vlanz200

network 132 _.168.21.0 255.255.255.0
default-router 192.168.21.1

llustracion 8: DHCP de R2.

Servidor DHCP Ra:

R3(config)#ip dhcp pool R3
R3(dhcp-config)#network 192.168.30.0 255.255.255.0
R3(dhcp-config)#default-router 192.168.30.1
R3(dhcp-config)#exit

R3(config)#ip dhcp excluded-address 192.168.30.1

ip dhep excluded-address 152 _168_30.1
!

ip dhep pool R3

network 192_.16B.30.0 255_255.255.0
default-router 15%2_1&8.30.1

llustracion 9: DHCP de R3.
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R1 debe realizar una NAT con sobrecarga sobre una direccion IPv4 publica.
Asegurese de que todos los terminales pueden comunicarse con Internet publica
(haga ping a la direccion ISP) y la lista de acceso estandar se llama INSIDE-DEVS.

R1(config)#access-list 1 permit 10.0.0.0 0.0.0.252
R1(config)#ip nat inside source list 1 interface s0/0/0 overload

R1(config)#in s0/1/0
R1(config-if)#ip nat inside
R1(config-if)#in s0/1/1
R1(config-if)#ip nat inside
R1(config-if)#in s0/0/0
R1(config-if)#ip nat outside

|access—list 1 permit 10.0.0.0 0.0.0.252 |

llustracion 10: Lista de Accesso de R1.

R1 debe tener una ruta estatica predeterminada al ISP que se configurd yque incluye
esa ruta en el dominio RIPv2.

R1(config)#router rip

R1(config-router)#version 2

R1(config-router)#network 200.123.211.0

router rip

version 2

network 10.0.0.0
network Z00.123_211.0

llustracion 11: Configuracion de RIPv2 en R1 hacia ISP.
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R2 es un servidor de DHCP para los dispositivos conectados al puerto
FastEthernet0/0.

Servidor DHCP R2:

R2(config)#ip dhcp pool vlan100
R2(dhcp-config)#network 192.168.20.0 255.255.255.0
R2(dhcp-config)#default-router 192.168.20.1
R2(dhcp-config)#exit

R2(config)#ip dhcp excluded-address 192.168.20.1
R2(config)#ip dhcp pool vian200
R2(dhcp-config)#network 192.168.21.0 255.255.255.0
R2(dhcp-config)#default-router 192.168.21.1
R2(dhcp-config)#exit

R2(config)#ip dhcp excluded-address 192.168.21.1

P PCD - 0O X

Fhysical Config Desktop Programming Attributes

I[P Configuration
IP Configuration
(®) DHcP () Static
IP Address 192.168.21.2
Subnet Mask 255.255.255.0
Default Gateway 192.168.21.1
DNS Server 0.0.0.0

llustracion 12: DHCP en PCO.

i Laptop20 = B

Physical Config Desktop Programming Attributes

[P Configuration
IP Configuration
(®) DHCP () Static
IP Address 192.168.20.2
Subnet Mask 255..255.255.0
Default Gateway 192.168.20.1
DMNS Server 0.0.0.0

llustracion 13: DHCP en Laptop20.
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R2 debe, ademas de enrutamiento a otras partes de la red, ruta entre las VLAN 100 y
200.
R2(config)#int f0/0.100

R2(config-subif)#encapsulation dot1Q 100

R2(config-subif)#ip address 192.168.20.1 255.255.255.0

R2(config-subif)#no shutdown
R2(config-subif)#int f0/0.200
R2(config-subif)#encapsulation dot1Q 200

R2(config-subif)#ip address 192.168.21.1 255.255.255.0

R2(config-subif)#no shutdown
R2(config-subif)#int f0/0
R2(config-if)#no shutdown

92.1e8.20.0/24 is directly connected, FastEthernetd,/0.100
2.188.21.0/24 is directly connected, FastEthernetd/0.Z00

llustracion 14: Enrutamiento de Vian 100 y Vian 200.

El Servidor0Q es s6lo un servidor IPv6 y solo debe ser accesibles para los dispositivos

P Server0 ===
Physical Config Services Desktop Programming Attributes
SERVICES DHCPVE
HTTP
DHCP Interface FastEthernetd - . _
Service ® On () Off
e DHCPvE Pool DHCPVE -

L ELE DHCPvE Pool

DNS

SYSLOG Pool List: DHCPYE - Create Pool Remove Pool
— DMS Server: 01:DB8:130::9C0:80F:302 Darnain MName :
NTP
IPv6 Prefix-Delegation
EMAIL
" ireata
TP Local Valid Preferred
Breiic DU Pool Lifetime Lifetime T
IoT 5
VM Management
IPv6 Local Poal
Pool Prefi Prefix
Name EEIX Length
Create
[ITep

llustracion 15:ServidorO como DHCPvé.
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Physical Config Desktop Programming Attributes

mmand Prompt

ommand Line 1.0

[ Top

llustracion 16: Ping fallido desde PCO.

» Laptop20 o || B ER

Physical Config Desktop Programming Attributes

mmand Prompt

Pa

[ITop

llustracion 17: Ping fallido desde Laptop20.
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La NIC instalado en direcciones IPv4 e IPv6 de Laptop30, de Laptop31, de PC30y
obligacion de configurados PC31 simultaneas (dual-stack). Las direcciones se deben
configurar mediante DHCP y DHCPVG.

.

Config Desktop Attributes

Physical

Command Prompt

Programming

fault port)

L3 PC20 = ENES

llustracion 18: Configuracion IP de PC20.

PC31 = (3

a1

Physical Desktop Attributes

Command Prompt

Config Programming

p time
Minimum = Oms, Maximum = Oms, Aw

fault port)

llustracion 19: Configuracion IP de PC 31.
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P Laptop30 ERR=RIES

Physical Config Desktop Programming Attributes

[ Top

llustracion 20: Configuracion IP de Laptop30.

» Laptop31 o || B ER

Physical Config Desktop Programming Attributes

1.0

[ITop

llustracion 21: Configuracion IP de Laptop31.
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La interfaz FastEthernet 0/0 del R3 también deben tener direcciones IPv4 e IPv6
configuradas (dual- stack).

R3(config)#int f0/0

R3(config-if)#ip address 192.168.30.1 255.255.255.0

R3(config-if)#ipv6 address 2001:db8:130::9C0:80F:301/64

R3(config-if)#no shutdown

interface FastEthernet0/s0

ip address 192 _168_.30.1 255_255_255.0
duplex auto

speed auto

ipwe address Z001:DBE:130::3C0:B80F:-301/64

Ilustracidn 22: Interfaz FastEthernet 0/0 de R3 con Dual-Stack.
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R1, R2 y R3 intercambian informacion de routing mediante RIP version 2.

IPS:
ISP(config)#router rip
ISP(config-router)#network 200.123.211.0

ISP(config-router)#exit

router rip
network Z00.123.211.0
!

llustracion 23: RIP en el ISP.

R1:

R1(config)#router rip
R1(config-router)#version 2
R1(config-router)#network 200.123.211.0
R1(config-router)#network 10.0.0.0

1
router rip

wversion 2

network 10.0.0.0
network 200.123_Z211.0

llustracion 24: RIP en R1.

R2:

R2(config)#router rip
R2(config-router)#version 2
R2(config-router)#network 192.168.20.0
R2(config-router)#network 192.168.21.0
R2(config-router)#network 10.0.0.0

1
router rip

version 2

network 10.0.0.0
network 192 _168_Z0.0
network 192 148.21.0

llustracion 25: RIP en R2.

R3:

R3(config)#router rip
R3(config-router)#version 2
R3(config-router)#network 192.168.30.0
R3(config-router)#network 10.0.0.0

router rip

wversion Z

network 10.0.0.0
network 192 _168_30.0
network 192 _168_40.0

llustracion 26: RIP en R3.
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R1, R2 y R3 deben saber sobre las rutas de cada uno y la ruta predeterminada desde

R1.
Rutas:

Gateway of last resort is not set

10.0.0.0/30 is subnetted, 3 subnets
c 10.0.0.0 is directly connected, Serial0s1/0
c 10.0.0.4 is directly connected, Serials1/1
=] 10.0.0.8 [120/1] wi=a 10.0.0.2Z, 00:00:20, Seriasl0 170
[120/1] wia 10.0.0.&, 00:00:03, Seriald/1/1
=} 132.168.20.0/24 [120/1] wia 10.0.0.Z, 00:00:20, Seri=l0/1/0
=) 132.1e8.21.0/24 [120/1] wia 10.0.0.Z, 00:00:20, Serisl0sS1/0
=] 132.168.30.0/24 [120/1] wia 10.0.0.%, 00:00:03, Seri=l0 1,71
c 200.122_211_.0/24 is directly connected, Serial0/ 070
Bl {config) g
llustracion 27: Rutas de R1.
10.0.0.0/30 is subnetted, 3 subnets
C 10.0.0.0 is directly connected, Seri=l0/0/0
=] 10.0.0.4 [120/1] wis 10.0.0.1, 00:00:24, Serizldys0/0
[120/1] wia 10.0.0.10, 00:00:23, Seriald/s0s1
C 10.0.0.8 is directly connected, Seri=lds0/1
C 192 .16B8.20.0/24 i3 directly connected, FastEthernet0/0.100
C 1892 . 16B8_.21_.0/24 is directly connected, FastEthernet0/0.200
B 132.1e8.230.0/24 [120/1] wia 10.0.0.10, 00:00:23, Serisl0/0/1
=] 200.123.211.0/24 [120/1] wia 10.0.0.1, 00:00:24, Serizl0/ 070
RZ (config) g
llustracion 28: Rutas de R2.
10.0.0.0/30 i3 subnetted, 32 subnets
=] 10.0.0.0 [120/1] wies 10.0.0.%, 00:00:0%, Serizldys0/1
[120/1] wis 10.0.0.5, 00:00:20, Serizld/s0/0
c 10.0.0.4 is directly connected, Seri=lds0/0
c 10.0.0.8 is directly connected, Seri=l0/0/1
=] 132.1€8.20.0/24 [120/1] wia 10.0.0.%, 00:00:0%, Seri=l0/0/1
B 132.1€8.21.0/24 [120/1] wia 10.0.0.%, 00:00:0%, Seri=l0/ 071
c 182 . 168.30.0/24 is directly connected, FastEthernet0/0
=} 200.123.211.0/24 [120/1] wia 10.0.0.5, 00:00:20, Seri=l0/0/0

B3 (config) §

llustracion 29: Rutas de R3.
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Verifique la conectividad. Todos los terminales deben poder hacer ping entre siy a
la direccion IP del ISP. Los terminales bajo el R3 deberian poder hacer IPv6-ping
entre ellos y el servidor.

Pruebas:

ping 1%

Pinging

trip ti

Minimim = Oms, Maximim = lms, Awversa

>ping 1

Pinging 1%

round trip
Minimam = Oms, Maximm = Oms, Awver

*ping 1
Pinging 1% a.
1y fro

1y
1y £

Ping statist
Pac

Approximate round trip

Minimam Maximum =

lustracion 33: Conectividad entre PCO 'y PC20.
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imate round trip time

Minimum = lms, Maximum = 10ms,

= 10ms, R

B g
Lpproximate round trip times in milli-
Minimum = lms, Maximum = 1Zms, Awver

llustracion 36: Conectividad entre PCOy Laptop 30.
ping 1 -1

Dinging 132

-

Approxima
Minimum =

llustracion 38: Conectividad entre PCO y R2 FEO/0.200.
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ping 1

Pinging 1

B
pproximate round trip times in
Minimim = lms, Maximum =

*ping 1
Pinging 10

from

Minimum

eived = 4,
in milli-

10ms, Ax

llustracion 41: Conectividad entre PCO e ISP.
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Escenario 2

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

VLAN Direccionamiento Nombre

| 30 192.168.30.0/24 Administracion
40 192.168.40.0/24 Mercadeo

200 192.168.200.0/24 Mantenimiento

172.31.21.0/30

S0/0

Lo4 192.168.4.0/24
Lo5 192.168.5.0/24
Lo6 192.168.6.0/24

R3

Fo/0 Buenos Aires

e —— 192.168.99.3

192.168.99.2

llustracion 42: Disefio de escenario 2.
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Configurar el direccionamiento IP acorde con la topologia de red para cada uno de
los dispositivos que forman parte del escenario

— F

84

Miami Server-PT

Web Servidaor

g
'
1341
Buenaos Aires

+————‘. -
=
PC-PT
Internet
.
oy
1341
Bogota
L gt 2960-24TT
PC-PT Switcho
PCO

2960-24TT

Switchl PL-PT

FC1

llustracion 43: Topologia.
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@ |nternet

IP Configuration

(O DHCP
® Static

Physical Config Desktop  Software/Services

IP Address |2D9.165.2DD.23D

Subnet Mask |255.255.255.248

Default Gateway |209.165.EDD.225

DNS Server |D.D.D.D

lustracion 44: Configuracion Internet.

Router=en

Bouterfconf ¢

Enter configuration commands, one per line.
Router (config) #no ip domain-lookup

Bouter (config) fhostname Bogota

Bogota (config) #enakle secret class

Bogota (config) #line con O

Bogota (config-line) gpass cisco

Bogota (config-line) §login

Bogota (config-line) $line vty 0 4

Bogota (config-line) gpass cisco

Bogota (config-line) §login

Bogota (config-line) gexit

Bogota (config) gservice password-encryption

Bogota (config) gint s0/0/0

Bogota (config-if) §clock rate 125000
Bogota (config-if) #no shut

Bugutadcunfig—if)ﬂ

End with CNTIL/Z.

Bogota (config) §banner motd $prohikido el accesoc No Butorizados

Bogota(config-if) #ip address 172.31.21.1 255.255.255.252

SLINE-5-CHAWNEED: Interface Serialdys0/0, changed state to down

llustracion 45: Configuracion Router Bogotd.
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Router>en

Routergconf ¢

Enter configuration commands, one per line. E=nd with CNTL/Z.
Router(config) g¢no ip domain-lookup

Router (config) ghostname Miami

Miami (config) ¢enable secret class

Miami (configlgline consocle O

Miami (config-line)gpass cisco

Miami (config-line)$login

Miami (config-line)$line vty 0 4

Miami (config~line)gpass cisco

Miami (config-line)glogin

Miami (config-line)gexit

Miami (config) $¢service password-encryption

Miami (config) ¢banner motd $Prochibido el Accesc No autorizado$
Miami (configlgint s0/0/0

Miami (config-if)gip address 172.31.21.2 255.255.255.282
Miami (config-if)$no shut

SLINK-S~-CHANGED: Interface Seriald/0/0, changed state to down
Miami (config-if)gint s0/0/1

Miami (config-if)$ip address 172.31.23.1 255.255.255.252

Miami (config-if)gclock rate 128000

This command applies only to DCE interfaces

Miami (config-if)gno shus

$LINK-S5-CHANGED: Interface Serial0/0/1, changed state to up

Miami (config-if) g

SLINZPROTO-5~-UPDOWN: Line protoceol on Interface Seriald/0/l1, changed state to up
Miami (config) gint £0/0 2

Miami (config-if) §description conexion a ISP

Miami (config-if) #ip address 209.1€5.200.225 255.255.255.248

Miami {config-if) $no shut

SLINK-S~CHANGED: Interface Fastithernet(/0, changed state to up

3LINEPROTO-S-UPDOWN: Line protocol on Interface FastEthernet0/0, changed state t©
o up

Minm;(con:ig-i!)ﬂ

llustracion 46: Configuracion Router Miami.
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'ZE Web Servidor

IP Configuration

) DHCP
® Static

Physical Config Desktop  Software/Services

IP Address 10.10.10.10

Subnet Mask |255.255.255.[]

Default Gateway 10.10.10.1

DNS Server 10.0.0.0)

llustracion 47: Configuracion Servidor WEB

Buenoshires (config-if) #int lod
SLINE-5-CHANGED: Interface Loopbackd,
(LINEFROTO-5-UFDOWN : Line protocol on

Buenoshires (config-if) #ip address 152
Buenoshires (config-if) #éno shut
Buenoshires (config-if) #int lob

(LINE-5-CHENEED: Interface Loopbacks,

$LINEPROTO-5-UPDOWN: Line protocol on
Buenoshires (config-if) #ip address 152
Buenoshires (config-if) #éno shut
Buenoshires (config-if) #int log

(LINE-5-CHENEED: Interface Loopbacke,

(LINEFROTO-5-UFDOWN : Line protocol on
Buenoshires (config-if) #ip address 152
Buenoshires (config-if) #éno shut
Buenushires#cunfig—ifjﬂ

changed state to up

Interface Loopbackd,

.l€8.4.1 255.255.255.0

changed state to up

Interface Loopbackb,

.le8.5.1 255.255.255.0

changed state to up

Interface Loopbacke,

.le8.6.1 255.255.255.0

changed state to up

changed state to up

changed state to up

Ilustracion 48: Configuracion Router Buenos Aires.
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Switch=ena

Switchfconf ©

Enter configuration commands, one per line.
Switch({config) #no ip domain-lookup
Switch{config)fhostname 51

51 {config) #enakle secret class

5l {config)#line con O

5l {config-line) §pass cisco

51l {config-line) #login

5l {config-line)fline vty 0 4

5l {config-line) #pass cisco

51 {config-line) f#login

51l (config-line) fexit

51 {config) #service password-encryption

5l (config) fexit
51¢
%5¥5-5-CONFI& I:

Slfcopy

% Incomplete command.

S5lfcopy running-config startup-config
Destination filename [startup-config]?
Building configuration. ..

[CE]

S51lE

End with CHIL/Z.

51 {config) #banner motd fprohikido el acceso Ho Rutorizados

Configured from console by console

llustracion 49: Configuracion S1.

1. Configurar el protocolo de enrutamiento OSPFv2 bajo los siguientes criterios:

OSPFv2 area 0
Configuration Item or Task Specification

Router ID R1 1.1.1.1
Router ID R2

5.5.5.5
Router ID R3

8.8.8.8
Configurar todas las interfaces LAN como pasivas
Establecer el ancho de banda para enlaces seriales
en 256 Kb/s
Ajustar el costo en la métrica de S0/0 a 9500

Tabla 5:0SPFv2
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Bogota (config) #router ospf 1
Bogota (config-router) #router-id 1.1.1.1
Bogota (config-router) fnetwork 172_.31.21.0 0.0.0_.3 area 0
Bogota (config-router) fnetwork 132 _168_.30.0 0.0.0.3 area 0
Bogota (config-router) fnetwork 1532.168.40.0 0.0.0.3 area 0
Bogota (config-router) #network 132 .168.30.0 0.0.0.Z55 area 0
Bogota (config-router) fnetwork 192 _.168.40.0 0.0_.0.255 area 0O
Bogota (config-router) fnetwork 132 _168_200.0 0.0_.0.
Bogota (config-router) fpassive—interface £0/0.30
Bogota (config-router) #passive-interface £0,/0.40
Bogota (config-router) fpassive—interface £0/0.200
Bogota (config-router) fauto-cost reference-bandwidth 5500
% O5PF: Reference bandwidth is changed.

Please ensure reference bandwidth is consistent across
2ll routers.
Bogota (config-router) fexit
Bogota (config) #int s0/0/0
Bogota (config-if) fbandwidth Z5&
Bogota (config-if) #ip ospf cost 9500

5
255 agres 0

llustracion 50: Configuracion OSPFv2 Bogotad.

Miami (config) #router ospf 1

Miami (config-router) §router—-id 2.2_2_2

Miami {config-router) $network 172_.31_Z1.0 0.0.0.3 area 0O
Miami (config-router) gnetwork 172_.31_322.0 0.0.0.3 area 0O
Miami (config-router) #network 10.10.10.0 0.0_0_.255 area 0
Miami (config-router) §passive—interface £0/0

Miami (config-router) $auto—cosat reference-banwidth 9500

% Invalid input detected at ""' marker.

Miami {config-router) fauto—cost reference-bandwidth 3500
% O5PF: Beference bandwidth is changed.
Please ensure reference bandwidth is consistent across
21l routers.
Miami {config-router) #int s0,/0/0
Miami (config-if) $bandwidth 256
Miami (config-if)#int 30,/0/1
Miami (config-if) #bandwidth 256
Miami {config-if)#ip ospf cost 9500
Miami (config-if) fexit

llustracion 51: Configuracion OSPFv2 Miami.

Mind Wide Open”
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BuenoshAires (config) frouter ospf 1
Buenoshires (config-router) frouter-id 3.3.3_3

% O5PF: Beference bandwidth is changed.

a2ll routers.

Buenosiires (config-router) fexit
Buenoshires (config) #int 30/0/1
Buenoshires (config-if) §bandwidth Z5&
Buennsﬁiresicnnfig—if)ﬂ

Buenoshires (config-router) fnetwork 172.31_.23.0 0.0.0.3 area 0
BuenosAires (config-router) fnetwork 192 _.168_.4.0 0.0.3_255 area 0
BuenoshAires (config-router) fpassive-interface lod
Buenoshires (config-router) fpassive-interface lob
Buenoshires (config-router) fpassive-interface loé
Buenosiires (config-router) fauto-cost reference-bandwidth 3500

Please ensure reference bandwidth is consistent across

Tabla 6: Configuracion OSPFv2 BuenosAires.

Verificar informacién de OSPF

Visualizar tablas de enrutamiento y routers conectados por OSPFv2

Neighbor ID Eri State Dead Time
Interface

Z.2.Z2.2 a FULLS - 00:00:30
Serialdys0/0

Bngctaﬂ

Lddress

172.31.21.1

llustracion 52: OSPF Bogotd.

Miamifsh ip ospf nei

Neighbor ID Pri State Dead Time
Interface

1.1.1.1 a FULLS -
Seriald/0/1

3.3.3.3 a
Serizldys0/0

Miamig

00:00:30

FOLLS - 00:00:32

2ddress

llustracion 53: OSPF Miami.

Buenosfiresgsh ip ospf neig

Meighbkor ID Pri State Dead Time
Interface
2.2.2.2 a FULLS - 00:00:38

Serial0y/s0/1

2ddress

172.31.23.1

llustracion 54: OSPF BuenosAires.
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Visualizar lista resumida de interfaces por OSPF en donde se ilustre el costo de cada

interface

Bogotafsh ip ospf int

Serisel0/0/0 is up, line protocol is up
Internet address is 172.31.21.1/30, Area 0
PFrocess ID 1, Bouter ID 1.1.1.1, Wetwork Type PBOINT-TO-BOINT,
Cost: 9500
Transmit Delay is 1 sec, State POINT-TO-BOINT, Priocrity O
No designated router on this network
No backup designated router on this network
Timer interwvals configured, Hello 10, Dead 40, Wait 40,
BEetransmit 5
Hello due in 00:00:00
Index 171, £flood gueue length 0O
Meaxt 0x0{0) /020{0)
Last flood scan length iz 1, maximum is 1
Last flood scan time is 0 msec, maximaum is 0 msec
Neighbor Count is 1 |, Adjacent neighbor count is 1
tdjacent with neighbor Z_.2_.2_.2
Suppress hello for 0 neighbor(s)
Bngctaﬂ

llustracion 55: Interfaz OSPF Bogota.

Miamigsh ip ospf int

Seriall/s0/1 is up, line protocol is up
Internet address is 17Z.31.21.1/30, Area 0
Process ID 1, Router ID 2.2.2_.Z, Network Type POINT-TO-POINT, Cost: 3500
Transmit Delay is 1 sec, State POINT-TO-POINT, Priority O
No designated router on this network
No backup designated router on this network
Timer interwvals configured, Hellog 10, Dead 40, Wait 40, Betransmit 5
Hello due in 00:00:05
Index 171, flood gueue length 0
Hext Ox0{0)/0x0{0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximim is 0 msec
Neighbor Count is 1 , Adjacent neighbor count is 1
2djacent with neighbor 1.1.1.1
Suppress hellog for 0 neighbori(s)
Seriall/s0/0 is up, line protocol is up
Internet address is 172.31.23.1,30, Rrea 0O
Process ID 1, Router ID 2.2.2_.Z, Network Type POINT-TO-POINT, Cost: 7500
Transmit Delay is 1 sec, State BOINT-TO-BOINT, PBricrity O
No designated router on this network
Ho backup designated router on this network
Timer interwvals configured, Hello 10, Dead 40, Wait 40, Betransmit 5
Hello due in 00:00:07
Index Z/2, flood gueue length 0O
Next 0x0{0)/0x0{0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1 , Adjacent neighbor count is 1
2djacent with neighbkor 3.3.3.3
Suppress hello for 0 neighbori(s)
Miamig

llustracion 56: Interfaz OSPF Miami.
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Buenosiiresfsh ip ospf int

Loopbackd is up, line protocol is up
Internet address is 1892_168.4.1/24, RArea 0
Erocess ID 1, Bouter ID 3.3.3.3, MHetwork Type LODEBRACE, Cost:
Loopback interface i3 treated as a stubk Host
Seriald/0/1 is up, line protocol is up
Internet address iz 172.31.23_.2/30, Arez 0
Process ID 1, Bouter ID 3_.3.3.3, MNetwork Type POINT-TO-BOINT,
Cost: €152
Transmit Delay is 1 sec, State BOINT-TO-BPOINT, Priority 0O
Ho designated router on this network
HNo backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40,
Betransmit 5
Hello due in 00:00:07
Index 2/2, flood gueue length O
Hext 0x0{0)/0x0(0)
Last flood scan length is 1, maximum jis 1
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1 , Adjacent neighbor count is 1
bdjacent with neighbor Z_.2_.2_2
Suppress hello for 0 neighbor (=)
Loopbackb is up, line protocol is up
Internet address is 182_168.5.1/24, RArea 0

Process ID 1, Bouter ID 3.3.3.3, MHetwork Type LODEBLCE, Cost:

Loopback interface is treated as a stubk Host
Loopbacké is up, line protocol is up
Internet address is 18Z2_168.&8.1/24, RArea 0

Process ID 1, Bouter ID 3.3.3.3, MHetwork Type LODEBLCE, Cost:

Loopback interface is treated as a stubk Host

Buenosiires§

1

1

llustracion 57: Interfaz OSPF BuenosAires.
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Visualizar el OSPF Process ID, Router ID, Address summarizations, Routing
Networks, and passive interfaces configuradas en cada router.

interface FastEthernet0/1_30
no ip address

1

interface Serizld/ 0,0
bandwidth 256

ip address 172_.31_.21.1 25
ip oapf cost 3500

clock rate 1Z8000

1

255 .85 _ 252

(13}

interface Seri=zlds0/1

no ip address

clock rate Z000000

shutdown

1

interface Vlanl

no ip address

shutdown

!

router ospf 1

router-id 1.1.1.1
log-adjacency-changes
passive-interface FastEthernet0/0.30
passive-interface FastEthernet0/0.40
passive-interface FastEthernet0/0.Z00
suto-cost reference-bandwidth 3500
network 172.31_.Z1.0 0.0.0.3 area 0
network 132.1€E.30.0 0.0.0
network 132_1€8.40.0 0.0.0
network 192_.1&8.30.0 0.0.0.
network 132_.1&8.40.0 0.0.0_.Z5

network 192.168.200.0 0.0.0.Z55 area 0
1
ip classless

1

ip flow-export wversion 9%

llustracion 58: Visualizacion Bogotd.
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1
interface FastEthernet0/0
description conexion a ISP
no ip address
duplex auto
speed =uto
1
interface FastEthermnetl/1
no ip address
duplex auto
speed zuto
shutdown
1
interface Serizl0y 050
bandwidth Z5&
ip address 172.31.23_.1 Z55.255.255_252
ip ospf cost 7500
1
interface Seriall/ 0,1
bandwidth Z5¢
ip address 172.31.21.1 Z255.255.255_252
ip ospf cost 5500
1
interface WVlanl
no ip address
shutdown
1
router ogpf 1
router—-id Z.Z2_.2.2
log-adjacency-changes
passive-interface FastEthernetd/ /0
auto—-cost reference-bandwidth 3500
network 172.31.21.0 0.0.0.3 area 0
network 17Z.31.23.0 0.0.0.3 area 0
network 10.10.10.0 0.0.0.Z55 area 0
network 172.31.32.0 0.0.0.3 area 0
1

ip classless

lustracion 59: Visualizacion Miami.
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interface FastEthernet0/0

no ip address

duplex auto

speed auto

shutdown

1

interface FastEthernetd/,1

no ip address

duplex auto

speed auto

shutdown

1

interface Seriazlls0,/0

no ip address

clock rate Z000000

shutdown

1
interface SeriallsS0/1

bandwidth Z56

ip address 172_.31_ZF3.2 Z55.Z55.Z55.Z52
clock rate 2000000

1
interface Vlianl

no ip address

shutdown

1
router ospf 1

router-id 3_.3_.3_3
log-adjacency-changes
passive-interface Loopbackd
passive-interface Loopbackb
passive—-interface Loopbacké
suto-cost reference-bandwidth 3500
network 172.31_.23.0 0.0.0.3 area 0
network 192 .168.4.0 0.0.0.255 area 0
network 192 _168.4.0 0.0.3_255 area 0

llustracion 60: Visualizacion BuenosAires.
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Configurar VLANS, Puertos troncales, puertos de acceso, encapsulamiento, Inter-
VLAN Routing y Seguridad en los Switches acorde a la topologia de red

establecida.
Slgconf t
Enter configuration commands, one per line. End with CHTL/Z.

51 (config)#vlan 30

51 (config-vlan) fname Administracion
51 {config-—vlan) §vlan 40

51 {config-vlan) fnamse Mercadeo

51 {config-—vlan) §vlan 200

51 {config—vlan) fnamse Mantenimiento
Sl{ccnfig—v}anj#exit

llustracion 61: Creacion de Vlans.

Sl{configl# int wlan 200
581 {config-if) §
(LINE-5-CHARNEED: Interface V1lanZ00, changed state to up

Sl {config-if)§ip add 152_.168.953_.2 Z55_Z55_255.0
5l {config-if) #no shut

81 {config-if) fexit

5l {config)#ip default—gateway 1592 _1&88_.59%9.1

Sl {configl#int £0/3

5l {config-if) #awitchport mode trunk

Sliconfig-if)
SLINEPROTO-5-UFDOWN: Line protocol on Interface FastEthernetl/3,
changed state to down

(LINEPROTO-5-UFDOWN: Line protocol on Interface FastEthernetl/3,
changed state to up

(LINEPROTO-5-UEFDOWN: Line protocol on Inmterface V1anZ200, changed
State to up

5l {config-if) #awitchport trunk native wlan 1
51 {config-if) #int £0/24

5l {config-if) §awitchport mode trunk

5l {config-if) §awitchport trunk native wvlan 1

llustracion 62: Configuracion de Vian S1

51 {config) #int range £a20/2, £falsf4-23, gl/fl1-2Z2

51 {config-if-range) fswitch mode access

51 {config-if-range) fint £al/1

51 (config-if) #switch mode access

51 {config-if) #awitch access wvlan

% Incomplete command.

51 {config-if)#awitch access wlan 30

51 {config-if) #int range £fal/2, £fa0,/4-23, gl/1-2
Slicnnfig—if—rangejtpn shut

llustracion 63: Configuracion Vian S1.
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ETICET T . T E
52 (config) #vlan 320

52 (config-vlan) fname Administracion

52 (config-vlan) fvlan 40

52 (config-vlan) fname Mercadeo

52 (config-vlan) §vlan 200

52 (config-vlan) fname Mantenimiento

52 (config-vlan) fexit

52 (config) #int wlan Z00

52 (config-if) §

SLINE-S5-CHANGED: Interface V1lanZ00, changed state to up

(LINEFROTO-5-UEDOWN: Line protocol on Interface VlanZ00d, changed
State to up

52 (config-if)#ip add 132_.1€8.99.3 Z55_Z55.2Z55.0
52 (config-if) #no shut

52 (config-if) fexit

52 (config) #ip default—gateway 132 _1&68_.353.1

52 (config) #host name 53

-~

% Invalid input detected at """ marker.

52 (config) #hostname 53
53 (config) #

lustracion 64: Configuracion de Vians en S3

Bogota (config)#int £0,0.30

Bogota (config-subif) fencapsulation dotlg 30
Bogota (config-subif) gip add 13Z.168.30.1 2
Bogota (config-subif) §int £0,/0_40

Bogota (config-subif) fencapsulation dotlg 40
Bogota (config-subif) $ip add 15Z_168.40.1 255
Bogota (config-subif) #int £0,/0_Z00

Bogota (config-subif) fencapsulation dotlg 200
Bogota (config-subif) #ip add 132.168.200.1 255.255.255.0
Bnqnta{cnnfiq—subifjﬂ

i
(i} ]
ko
o
o
ka2
(i} ]
(i} ]
=]

R
o
o
ka2
[{}]
(4}
=

llustracion 65: Configuracion de Vlans en Bogota.

En el Switch 3 deshabilitar DNS lookup

53 (config) #no ip domain-lookup
53 (config) g

llustracion 66: Deshabilitar DNS en S3

Asignar direcciones IP a los Switches acorde a los lineamientos.

2. Desactivar todas las interfaces que no sean utilizadas en el esquema de red.
3. Implement DHCP and NAT for IPv4

4. Configurar R1 como servidor DHCP para las VLANs 30 y 40.
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5. Reservar las primeras 30 direcciones IP de las VLAN 30 y 40 para
configuraciones estaticas.

Name: ADMINISTRACION
Configurar DHCP pool para VLAN | DNS-Server: 10.10.10.11

30 Domain-Name: ccna-unad.com
Establecer default gateway.
Name: MERCADEO

Configurar DHCP pool para VLAN | DNS-Server: 10.10.10.11

40 Domain-Name: ccna-unad.com
Establecer default gateway.

6. Configurar NAT en R2 para permitir que los host puedan salir a internet

7. Configurar al menos dos listas de acceso de tipo estandar a su criterio en para
restringir o permitir trafico desde R1 o R3 hacia R2.

8. Configurar al menos dos listas de acceso de tipo extendido o nombradas a su
criterio en para restringir o permitir trafico desde R1 o R3 hacia R2.

9. Verificar procesos de comunicacion y redireccionamiento de trafico en los
routers mediante el uso de Ping y Traceroute.
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Conclusion.

Luego de culminar las actividades planteadas por el curso se ha podido conceptualizar una
gran cantidad de informacion sobre las redes informaticas, su uso e implementacion, los
cuales ayudaran como base fundamental para el conocimiento de redes informaticas, las
cuales no seran para nada ajenas para un ingeniero de sistemas, el cual debera tener dichos
conocimientos para ejercer un papel fundamental en el desarrollo de las futuras empresas
en las que trabaje o desarrolle personalmente.

Este curso ha sido de gran ayuda para al desarrollo el desarrollo de conocimientos basicos
sobre enrutamiento de redes por medio de Vlans, configuracion de IPs mediante protocolos
IPV4 e IPV6 tanto de manera estatica como dindmica, mediante DHCP, la implementacién
de NAT, la cual ayuda a expandir una red con poco uso de recursos fisicos, ademas de la
utilizacion de los protocolos RIP 0 OSPF segun se requiera en cada caso, ya sea para
priorizar el envio de informacidn por la ruta de menos saltos hasta el destino o de mayor
velocidad hasta el destino.

Para concluir este trabajo he de expresar mi gratitud hacia el docente y director del curso
los cuales han estado muy atentos y prestos parar solucionar cualquier inquietud o duda
presentada sobre el curso, el cual ha sido bastante facil de comprender y asimilar, por lo
que considero que es una gran alternativa para aquellos futuros ingenieros que apunten su
futuro hacia las telecomunicaciones, las cuales son el presente y el futuro de la tecnologia.
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