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Introduccion

Continuando con el desarrollo del curso de CCNA de CISCO y como parte del trabajo
colaborativo cuatro (4), se presenta el siguiente informe como producto de las précticas
realizadas con Packet Tracer propuestas para esta fase.

Este informe corresponde a la parte CCNA Principios basicos de Routing y Switching. En esta
parte centra en routing dinamico, OSPF de area Unica, lista de control de acceso, DHCP, entre
otras actividades; En cada una de las practicas el grupo presentara los pantallazos que evidencian
la realizacion de cada uno de los pasos sugeridos para una correcta comprension y un correcto
aprendizaje. Ademas, al final de cada una de ellas se encuentra el pantallazo del resultado de la
actividad con su respectivo puntaje. Ademas del informe, se anexan los archivos. pka de Packet

Tracer como prueba de su ejecucion.

Asimismo, en esta fase el alumno adquirira las destrezas y habilidades en la configuracion tanto
de router y switch estableciendo un esquema de direccionamiento adecuado junto con un
direccionamiento que permita enviar un paquete de extremo a extremo optando por una un

protocolo adecuado menos saltos.
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Objetivos

Objetivos Generales

Adquirir las destrezas necesarias en configuracion de switches y router, protocolos de
enrutamiento, y proponer un esquema de direccionamiento acorde con los estdndares

internacionales

Objetivos Especificos

e Explorar los diferentes protocolos de routing dinamico, indicando los beneficios de utilizar
esta clase de protocolos.

e Analizar el protocolo de routing OSPF y los beneficios que ofrece en su configuracion

e Proponer un esquema de donde se incluye lista de acceso permitiendo de esa forma que solo
los usuarios autorizados pueden utilizar la red empresarial.

e Aprender a configurar el servicio de DHCP en los routers
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Figura 1. Topologia
Tabla 1. Tabla de direccionamiento 4.4.1.2
Device Interface IP Address Subnet Mask Default Switchport
Gateway

R1 Fa0/1 192.168.1.1 255.255.255.0 N/A S1 Fa0/5

S0/0/1 10.1.1.1 255.255.255.252 | N/A N/A

(DCE)
R2 S0/0/0 10.1.1.2 255.255.255.252 | N/A N/A

S0/0/1 10.2.2.2 255.255.255.252 | N/A N/A

(DCE)

LoO 192.168.2.1 255.255.255.0 N/A N/A
R3 Fa0/1 192.168.3.1 255.255.255.0 N/A S3 Fa0/5

S0/0/1 10.2.2.1 255.255.255.252 | N/A N/A
PC-A NIC 192.168.1.3 255.255.255.0 192.168.1.1 S1 Fa0/6
PC-C NIC 192.168.3.3 255.255.255.0 192.168.3.1 S3 Fa0/18
Objectives

» Verify connectivity among devices before firewall configuration.

» Use ACLs to ensure remote access to the routers is available only from management
station PC-C.

» Configure ACLs on R1 and R3 to mitigate attacks.

> Verify ACL functionality.

Background / Scenario

Access to routers R1, R2, and R3 should only be permitted from PC-C, the management station.
PC-C is also used for connectivity testing to PC-A, a server providing DNS, SMTP, FTP, and

HTTPS services.
W
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perating procedure IS to apply ACLs on edge routers to mitigate common threats based
and/or destination IP address. In this activity, you create ACLs on edge routers R1 and
hieve this goal. You then verify ACL functionality from internal and external hosts.
The routers have been pre-configured with the following:

e Enable password: ciscoenpa55

e Password for console: ciscoconpab5

e Username for VTY lines: SSHadmin

e Password for VTY lines: ciscosshpa55

e IP addressing

e Static routing

Part 1: Verify Basic Network Connectivity
Verify network connectivity prior to configuring the IP ACLs.

Step 1: From PC-A, verify connectivity to PC-C and R2.
a. From the command prompt, ping PC-C (192.168.3.3).

b. From the command prompt, establish a SSH session to R2 Lo0 interface (192.168.2.1) using
username SSHadmin and password ciscosshpa55. When finished, exit the SSH session.

PC> ssh -1 SSHadmin 192.168.2.1

e PC-A - o

~

Physical Config Services Desktop Attributes Software fServices

Command Prompt

th 322 bytes of data:

Figura 2. Verificacion de ping y entrada SSH a R2 desde PC-A

Step 2: From PC-C, verify connectivity to PC-A and R2.
a. From the command prompt, ping PC-A (192.168.1.3).

b. From the command prompt, establish a SSH session to R2 Lo0 interface (192.168.2.1) using
username SSHadmin and password ciscosshpa55. Close the SSH session when finished.

PC> ssh -1 SSHadmin 192.168.2.1
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PC-C

Physical Config Desktop Attributes Software fServices

Command Prompt
rmand Line 1_0

with 22 bytes of

B
b
B
By

7 Figura 3. Verificacion de ping y entrada SSH a R2 desde PC-C

c. Open a web browser to the PC-A server (192.168.1.3) to display the web page. Close the
browser when done.

= P A N

- - URL |http:/f192.168.1.3 Go Stop

Packet Tracer 5.x

TWelcome to Packet Tracer 5 x_ the best thing since_ . Packet Tracer 4 x_

Quick Links:
A small page
Copvrights.

Image page

Image

Figura 4. Acceso a lapagina web del servidor

Part 2: Secure Access to Routers

Step 1: Configure ACL 10 to block all remote access to the routers except from PC-C.
Use the access-list command to create a numbered IP ACL on R1, R2, and R3.

Blfconfig t

Enter configuration commands, one per line. End with CHTL/Z.
Bl {config) faccess—-list 10 permit 132_.168.3_.2 0.0.0_.0

Bl {config) §

BZfconfig t

Enter configuration commands, one per line. End with CHTL/Z.
BZ (config) #access-1list 10 permit 132_.168.3.3 0.0.0.0

B2 (config) #

BE3fconfig t

Enter configuration commands, one per line. End with CHTIL/Z.
B3 (config) #access-list 10 permit 132_.1€8.3.3 0.0.0.0

B3 (configl$

Figura 5. Configuracion de las listas de acceso 10 para cada router
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{config)§line vty 0 4
{config-line) faccess—class 10 in
{config-line)

({config)fline vty 0 4
{config-line) faccess—class 10 in
{config-line)

({config)fline vty 0 4
{config-line) faccess—class 10 in
{config-line) #

Figura 6.Aplicando las ACL 10 a las interfaces de cada router

Step 3: Verify exclusive access from management station PC-C.
a. Establish a SSH session to 192.168.2.1 from PC-C (should be successful).

Physical Config Desktop Attributes Software/Services

Figura 7. Estableciendo sesion ssh en el PC-C hacia R2

PC> ssh —| SSHadmin 192.168.2.1
b. Establish a SSH session to 192.168.2.1 from PC-A (should fail).
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Physical | Config | Services | Desktop | Affrbutes | Software/Services

55Hadmin 152Z.

Figura 8. Inicio de sesion ssh en PC-A blogueado

Part 3: Create a Numbered IP ACL 120 on R1

Permit any outside host to access DNS, SMTP, and FTP services on server PC-A, deny any
outside host access to HTTPS services on PC-A, and permit PC-C to access R1 via SSH.

Step 1: Verify that PC-C can access the PC-A via HTTPS using the web browser.
Be sure to disable HTTP and enable HTTPS on server PC-A.

Physical Config Desktop Attributes Software [Services

= = URL |https:/f192.168.1.3 Go Stop

Packet Tracer 5.x

Welcome to Packet Tracer 5.x, the best thing since___.. Packet Tracer 4.x.

Quick Links:
A small page
Copyrights
Image page
Image

Figura 9. Acceso seguro (HTTPS) al servidor por web desde PC-C habilitado

Physical | Confip | Desktop | Attrbutes | Software[Services

Web Browser

< || > | URL http:/192.168.1.3

Server Reset Connection

Acceso seguro (HTTP) al servidor por web desde PC-C deshabiltado
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figure ACL 120 to spec#lca”y permit ana aeny tHe spec#lea traﬁlc.

cess-list command to create a numbered IP ACL.

Bl (config) faccess-list 120 permit udp any host 132 _.168.1.3 eq domain
Bl (config) $access-list 120 permit tcp any host 132 _.168.1.3 eqg smtp
Bl {config) faccess-list 120 permit tcp any host 132 .168.1.3 eq ftp

Bl {config) $#access-list 120 deny tcp any host 192 _168.1.3 eqg 443

Bl (config) faccess-list 120 permit tcp host 192 _168.32_.32 host 10.1.1.1 eqg 22

Figura 10.Configuracion de la ACL 120 en R1 para permitir y denegar trafico especifico

Step 3: Apply the ACL to interface S0/0/0.
Use the ip access-group command to apply the access list to incoming traffic on interface S0/0/0.

Bl (config)#int =30,/0/0
Bl (config-if) #ip access-group 120 in

Bl (config-if)

Figura 11. Asignanado la ACL 120 a la interfaz en R1
Step 4: Verify that PC-C cannot access PC-A via HTTPS using the web browser.

¥ PC-C - olEl

Physical | Config | Desktop | Afrbutes | Software/Services

< || > | URL |https://192.168.1.3 Go Stop

Request Timeout

Figura 12. Acceso HTTPS desde PC-C hacia el servidor deshabilitado

Part 4: Modify An Existing ACL on R1

Permit ICMP echo replies and destination unreachable messages from the outside network
(relative to R1); deny all other incoming ICMP packets.

Step 1: Verify that PC-A cannot successfully ping the loopback interface on R2.
2 PC-A - =

Physical Config Services Desktop Attributes Software/Services

Command Prompt
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Figura 13. Ping fallido desde PC-A al R2

ake any necessary changes to ACL 120 to permit and deny the specified traffic.
Use the access-list command to create a numbered IP ACL.

{config) faccess—list
{config) faccess—list

{config) access-list
{config) faccess—-list

120 permit icmp any any echo-reply
120 permit icmp any any unreachakble
120 deny icmp any any
120 permit ip any any

Figura 14. Permitiendo y denegando trafico especifico en R1

Step 3: Verify that PC-A can successfully ping the loopback interface on R2.

L

e |

Physical Config Services

Desktop Attributes SoftwarefServices

Figura 15. Ping exitoso desde la PC-A al R2

Part 5: Create a Numbered IP ACL 110 on R3
Deny all outbound packets with source address outside the range of internal IP addresses on R3.

Step 1: Configure ACL 110 to permit only traffic from the inside network.

Use the access-list command to create a numbered IP ACL.
R3(config)# access-list 110 permit ip 192.168.3.0 0.0.0.255 any

Step 2: Apply the ACL to interface FO/1.
Use the ip access-group command to apply the access list to incoming traffic on interface FO/1.

R3(config)# interface fa0/1
R3(config-if)# ip access-group 110 in

D3 (config-if)#

B3 (config) faccess-1list 110 permit ip 132.168.3.0 0.0.0_255 any
B3 ({config) #int £0/1

B3 ({config-if) #ip access—group 110 in

Figura 16. Permitiendo trafico sélo desde la red interna en R3
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§.0/8, any RFC 1918 private addresses, and any IP multicast address.

Step 1: Configure ACL 100 to block all specified traffic from the outside network.

You should also block traffic sourced from your own internal address space if it is not an RFC
1918 address (in this activity, your internal address space is part of the private address space
specified in RFC 1918).

Use the access-list command to create a numbered IP ACL.

(config) gaccess-list deny 1p 1
{config) faccess—list deny ip 1
{config) faccess-list deny ip 1
1
Z

{config) faccess-list deny ip
{config) faccess-list deny ip
{config) faccess—list permit ip any any

3
27.0.0.
2

Figura 17. Bloqueando el trafico especificado de la red externa

Step 2: Apply the ACL to interface Serial 0/0/1.

Use the ip access-group command to apply the access list to incoming traffic on interface Serial
0/0/1.

R3(config)# interface s0/0/1

R3(config-if)# ip access-group 100 in

Figura 18. Asignando la ACL 100 a la interfaz de R3

Step 3: Confirm that the specified traffic entering interface Serial 0/0/1 is dropped.

From the PC-C command prompt, ping the PC-A server. The ICMP echo replies are blocked by
the ACL since they are sourced from the 192.168.0.0/16 address space.

B2 PC-C =

Physical Config Desktop Attributes Software/Services

Command Prompt

7ith 3Z bytes of data:

0, Lost = 4 (100% loss),

[ Top

Figura 19. Conectividad bloqueda desde PC-C al servidor
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pletion percentage should be 100%. Click Check Results to see feedback and
tion of which required components have been completed.

File Edit Options View Tools Extensions Help
Activity Results
Congratulations Guest! You completed the activiby.
SOwerall Feedback Assessment Items Connectivity Tests
Expand/Collapse All
Assessment Ttems Status Points Component(s
= Metwork
- R1
Fh AacCL
I e 10 Correct 1 ACL
. e~ 120 Correct 1 ACL
= Ports o Othe
. B Serialof0/0 o Othe
i Access-grou.. Correct 1 AcCL
EH Wy Lin
= wTY Line 0 o Physical
L Access Cont... Correct 1 ACL
= wTY Line 1 o Physical
‘e mccess Cont.. Correct 1 ACL
E- wTY Line 2 o Physical
‘e Aaccess Cont.. Correct 1 ACL
= wTY Line 3 o Physical
L Access Cont... Correct 1 ACL
= WTY Line 4 o Physical
‘e Access Cont.. Correct 1 ACL
= R2
= AacL o AcCL
: & 10 Correct 1 ACL
[=h wWTY Lines
=l WY Line O o Physical
Looe  Access Cont.. Correct 1 ACL
=l WY Line 1 o Physical
Loe  Access Cont.. Correct 1 ACL
=l WTY Line 2 o Physical ~
< >

Figura 20. Resultado Actividad

SRIPTS

I1Script for R1

access-list 10 permit 192.168.3.3 0.0.0.0

line vty 0 4

access-class 10 in

access-list 120 permit udp any host 192.168.1.3 eq domain
access-list 120 permit tcp any host 192.168.1.3 eq smtp
access-list 120 permit tcp any host 192.168.1.3 eq ftp
access-list 120 deny tcp any host 192.168.1.3 eq 443
access-list 120 permit tcp host 192.168.3.3 host 10.1.1.1 eq 22
interface s0/0/0

ip access-group 120 in

access-list 120 permit icmp any any echo-reply

access-list 120 permit icmp any any unreachable
access-list 120 deny icmp any any

access-list 120 permit ip any any

IMScript for R2

access-list 10 permit 192.168.3.3 0.0.0.0
line vty 0 4

access-class 10 in

IScript for R3

Time Elapsed: 00:25:00

Score 1 23/23

Item Count 1 23/23

Component Items/Total Score

ACL 23/23 23/23
Close

Universidad Nacional
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10 permit 192.168.3.3 0.0.0.0

access-class 10 in

access-list 100 deny ip 10.0.0.0 0.255.255.255 any
access-list 100 deny ip 172.16.0.0 0.15.255.255 any
access-list 100 deny ip 192.168.0.0 0.0.255.255 any
access-list 100 deny ip 127.0.0.0 0.255.255.255 any
access-list 100 deny ip 224.0.0.0 15.255.255.255 any
access-list 100 permit ip any any

interface s0/0/1

ip access-group 100 in

access-list 110 permit ip 192.168.3.0 0.0.0.255 any
interface fa0/1

ip access-group 110 in

.|||.|I|% -~
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192.168.20.0/24

Switch0
WebServer

? 192.168.30.0/24

192.168.11.0/24

Figura 21. Topologia

Tabla 2. Tabla de direccionamiento 9.2.1.10

Device Interface IP Address Subnet Mask Default Switchport
Gateway

R1 G0/0 192.168.10.1 255.255.255.0 N/A S1 Fa0/5
GO0/1 192.168.11.1 255.255.255.0 N/A N/A
S0/0/0 10.1.1.1 255.255.255.252
S0/0/1 10.3.3.1 255.255.255.252

R2 G0/0 192.168.20.1 255.255.255.0 N/A N/A
S0/0/0 10.1.1.2 255.255.255.252 | N/A N/A
S0/0/1 10.2.2.1 255.255.255.252 | N/A N/A

R3 G0/0 192.168.33.1 255.255.255.0 N/A S3 Fa0/5
S0/0/0 10.3.3.2 255.255.255.252 | N/A N/A
S0/0/1 10.2.2.2 255.255.255.252

PC1 NIC 192.168.10.10 | 255.255.255.0 192.168.10.1 | S1 Fa0/6

PC2 NIC 192.168.11.10 | 255.255.255.0 192.168.11.1 | S3 Fa0/18

PC3 192.168.30.10 | 255.255.255.0 192.168.30.1 |k

WebServer 192.168.20.254 | 255.255.255.0 192.168.20.1
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art 1: Plan an ACL Implementation
Part 2: Configure, Apply, and Verify a Standard ACL

Background / Scenario

Standard access control lists (ACLs) are router configuration scripts that control whether a router
permits or denies packets based on the source address. This activity focuses on defining filtering
criteria, configuring standard ACLs, applying ACLs to router interfaces, and verifying and
testing the ACL implementation. The routers are already configured, including IP addresses and
Enhanced Interior Gateway Routing Protocol (EIGRP) routing.

Part 1: Plan an ACL Implementation

Step 1: Investigate the current network configuration.

Before applying any ACLSs to a network, it is important to confirm that you have full
connectivity. Verify that the network has full connectivity by choosing a PC and pinging other
devices on the network. You should be able to successfully ping every device.

= PC1 — = I

Physical Config Desktop Attributes Software SServices

1 Tep
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Figura 22. Verificacion de conectividad

Step 2: Evaluate two network policies and plan ACL implementations.

a. The following network policies are implemented on R2:

e The 192.168.11.0/24 network is not allowed access to the WebServer on the
192.168.20.0/24 network.

e All other access is permitted.

To restrict access from the 192.168.11.0/24 network to the WebServer at 192.168.20.254

without interfering with other traffic, an ACL must be created on R2. The access list must be

placed on the outbound interface to the WebServer. A second rule must be created on R2 to

permit all other traffic.

b. The following network policies are implemented on R3:

e The 192.168.10.0/24 network is not allowed to communicate to the 192.168.30.0/24
network.

e All other access is permitted.

To restrict access from the 192.168.10.0/24 network to the 192.168.30/24 network without
interfering with other traffic, an access list will need to be created on R3. The ACL must
placed on the outbound interface to PC3. A second rule must be created on R3 to permit all
other traffic.

Part 2: Configure, Apply, and Verify a Standard ACL

Step 1: Configure and apply a numbered standard ACL on R2.

a. Create an ACL using the number 1 on R2 with a statement that denies access to the
192.168.20.0/24 network from the 192.168.11.0/24 network.

R2(config)# access-list 1 deny 192.168.11.0 0.0.0.255
b. By default, an access list denies all traffic that does not match a rule. To permit all other
traffic, configure the following statement:
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he ACL by placing it for outbound traffic on the Gigabit Ethernet 0/0 interface.

R2(config)# interface GigabitEthernet0/0
R2(config-if)# ip access-group 1 out

Bz¥enakble

BZgconfig t
Enter configuration commands, one per line. End with CHTL/Z.
B2 {config) #access—-l1list 1 deny 192 .168.11.0 0.0.0_Z55

RZ{config) faccess—list 1 permit any
BZ (config) #int gl,/0

B2 lconfig-if) #ip access—group 1 out
RZ {config-if) §

Figura 23. Configuracion de lista de acceso en R2 y asignacion de la interfaz

Step 2: Configure and apply a numbered standard ACL on R3.

a. Create an ACL using the number 1 on R3 with a statement that denies access to the
192.168.30.0/24 network from the PC1 (192.168.10.0/24) network.

R3(config)# access-list 1 deny 192.168.10.0 0.0.0.255
b. By default, an ACL denies all traffic that does not match a rule. To permit all other traffic,
create a second rule for ACL 1.

R3(config)# access-list 1 permit any
c. Apply the ACL by placing it for outbound traffic on the Gigabit Ethernet 0/0 interface.

R3(config)# interface GigabitEthernet0/0
R3(config-if)# ip access-group 1 out

Rirenable

B3fconfig t
Enter configuration commands, one per line. End with CHTL/Z.
B3 (config) #access—1ist 1 deny 15%2_.168.10.0 0.0.0.255

B3 (config) faccess—-list 1 permit any
B3 (config) #int gds0

B3 {config-ifl §ip access—group 1 out
B3 ({config-if)

Figura 24. Creacion de lista de acceso en R3 y asignacion de la interfaz

Step 3: Verify ACL configuration and functionality.
a. On R2 and R3, enter the show access-list command to verify the ACL configurations.
Enter the show run or show ip interface gigabitethernet 0/0 command to verify the ACL
placements.

RZfshow access-list

Standard IP access list 1
10 deny 192.163.11.0 O0.0.0.255
20 permit any

Figura 25. Verificacion de las ACLs creadas en R2
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BE3fshow access-list
Standard IP access list 1

10 deny 132.168.10.0 0.0.0.255
20 permit any

Figura 26. Verificacion de las ACLs creadas en R3

b. With the two ACLs in place, network traffic is restricted according to the policies detailed
in Part 1. Use the following tests to verify the ACL implementations:
e A ping from 192.168.10.10 to 192.168.11.10 succeeds.

e A ping from 192.168.10.10 to 192.168.20.254 succeeds.
e PC1 ==

Physical Config Desktop Attributes Software fServices

Command Prompt

Figura 27. Conectividad exitosa del PC1 con lared 192.168.11.0 y 192.168.20.0

e A ping from 192.168.11.10 to 192.168.20.254 fails.
wL PC2 =

Physical Config Desktop Attributes Software (Services

Command Prompt

Pinging 132

ination host
>ination host
tination host unreachable.

Ping statisti
Packets: Sent 4, 0, Lost = 4 (100% loss),
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e [JA ping from 192.168.10.10 to 192.168.30.10 fails.

L PC1 - O

Physical Config Desktop Attributes Software Services

Command Frompt

> unr

> unr

> unr nab
unreachable .

[ Top

Figura 29. Conectividad bloqueda en la PC1 hacia la red 192.168.30.0

e A nping from 192.168.11.10 to 192.168.30.10 succeeds.

G = ) |

Physical Config Desktop Attributes Software/Services

Command Prompt

Minimm = Zms, Maximim = l1lms,

1 Tep

Figura 30. Conectividad exitosa de la PC2 con la red 192.168.30.0

e A ping from 192.168.30.10 to 192.168.20.254 succeeds.
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Deskitop Attributes Software/Services

Physical Config

ping 192
ringing 1% 4 with

b
b
b
b

Figura 31. Conectividad exitosa en la PC3 hacia la red 192.168.20

File Edit Options View Tools Extensions Help

Activity Results Time Elapsed: 01:12:16

Congratulations Guest! You completed the activity.

Cverall Feedback Assessment Items Connectivity Tests

Score : 100100
Item Count HETES

Expand/Collapse All

Aszessment Itemg Status
=1 Network Component Items/Total Score
= R2 IPw4 Standard ACL Implementation 4/4 100/100
- ACL
& 1 Correct
-} Ports
-l GigabitEthernet0/0
& Access-grou.. Correct
=l R3
- ACL
& 1 Correct
-} Ports
-l GigabitEthernet0/0
& Access-grou.. Correct

Figura 32. Resultado Actividad
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9.2.1.11 Packet Tracer: Configuring Named Standard Acls

Topologia

Web Server

File Server

Figura 33. Topologia

Tabla 3. Tabla de direccionamiento 9.2.1.11

Device Interface IP Address Subnet Mask Default
Gateway

R1 FO0/0 192.168.10.1 255.255.255.0 | N/A

FO/1 192.168.20.1 255.255.255.0 | N/A

E0/0/0 192.168.100.1 255.255.255.0 | N/A

EO0/1/0 192.168.200.1 255.255.255.0 | N/A
File Server NIC 192.168.200.100 | 255.255.255.0 | 192.168.200.1
Web Server NIC 192.168.100.100 | 255.255.255.0 | 192.168.100.1
PCO NIC 192.168.20.3 255.255.255.0 | 192.168.20.1
PC1 NIC 192.168.20.4 255.255.255.0 | 192.168.20.1
PC2 NIC 192.168.10.3 255.255.255.0 | 192.168.10.1

Objectives

» Part 1: Configure and Apply a Named Standard ACL
» Part 2: Verify the ACL Implementation

Background / Scenario
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twork administrator has tasked you to create a standard named ACL to prevent
file server. All clients from one network and one specific workstation from a different
should be denied access.

Part 1: Configure and Apply a Named Standard ACL

Step 1: Verify connectivity before the ACL is configured and applied.

All three workstations should be able to ping both the Web Server and File Server.
L PCO - =

Physical Config Desktop Attributes Software /Services

Command Prompt

0 with 32 bytes of data:

[ Top

Figura 34. Verificacion de conectividad del PCO con los servidores
2 PC1 - o HEN|

Physical Config Desktop Attributes Software/Services

Command Prompt
Fping 192

Binging 13

times in mil

Minimum = Oms, Maximum = Zms, Ave

[ Top

Figura 35. Verificacion de conectividad del PC1 con los servidores
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Physical Config Desktop Attributes Software /Services

cund trip times in mi
Oms, Maximum = Oms,

] Tep

Figura 36. Verificacion de conectividad del PC2 con los servidores

2 PCO

Physical Config Desktop Attributes Software fServices

Quick Linkes:
A small page
Copvrights

Figura 37. Acceso ala pagina web del servidor

Step 2: Configure a named standard ACL.

Configure the following named ACL on R1.

R1(config)# ip access-list standard File_Server_Restrictions
R1(config-std-nacl)# permit host 192.168.20.4
R1(config-std-nacl)# deny any

Note: For scoring purposes, the ACL name is case-sensitive.

Hl>enable
Rlfconfig t
Enter configuration commands, one per line.

{config-std-nacl) fpermit host 132 _168_20_.4
{config-std-nacl) #deny any
{config-std-nacl)

- = URL |http:/f192.168.100.100 Go

Packet Tracer 4.11

Welcome to Pacleet Tracer 4.11 the best thing since. ... Packet Tracer 4.0.

End with CHIL/Z.
{config)#ip acceas—-liat standard File Server Restrictions

Figura 38. Configuracion la ACL estandar con nombre en R1
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ly the named ACL.
ply the ACL outbound on the interface Fast Ethernet 0/1.

R1(config-if)# ip access-group File_Server_Restrictions out
b. Save the configuration.

Bl (config)#int £0/1

Bl (config-if) §ip access—group File Server HRestrictions out
Bl {config-if) fexit

Bl {config) fexit

R1g

£5¥5-5-CONFIG I: Configured from conscle by console
co

% Ambiguous command: "co™

Blfcop £ s

Destination filename [startup-configl?

Building configuration. ..

[OK]

R1§

Figura 39Asignando la ACL a la interfaz FO/1 de R1

Part 2: Verify the ACL Implementation

Step 1: Verify the ACL configuration and application to the interface.

Use the show access-lists command to verify the ACL configuration. Use the show run or show
ip interface fastethernet 0/1 command to verify that the ACL is applied correctly to the interface.

Blfshow access-list
Standard IP access list File Server Restrictions

10 permit host 152_168.20.4
20 deny any

Figura 40. Verificacion de la ACL creada

¥ -

Physical Config CLI Attributes

105 Command Line Interface

T T

Rlgshow ip interface £0/1
FastEthernetd/1 is up, line protocol is up (connected)
Internet address is 192 _1&628_Z00.1/24
Broadcast address is 255_2Z55_Z55_Z55
bddress determined by setup command
MTO is 1500 bytes
Helper address is not set
Directed broadcast forwarding is disabled
I Cutgoing access list is File Server Restrictions I

1Np0ouraq acCess 113T 15 INOrT Setr

Figura 41. Verificacion asignacion de la ACL a la interfaz FO/1
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ping the File Server.

L2 PCO =

FPhysical Config Desktop Attributes Software/Services
ommand Prompt
>ping !

Pinging 1°

i3 PC1 - U

Physical Config Desktop Attributes SoftwarefServices

1 Top

Figura 43. Acceso a los dos servidores desde la PC1
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L PC2

Physical Config Desktop Attributes Software [Services

Command Prompt
wWrping 1

Pinging 192 _:

round trip time
Maxinomm

Ping statist
Pa ts

[ Top

w® pca < |

Physical Config Desktop Attributes Software fServices

Web Brow

- = URL |http:/¥192.168.200.100] Go

Packet Tracer 4.11

Stop

Welcome to Packet Tracer 4.11_ the best thing since_ ____ Packet Tracer 4.0

Quick Linlkcs:
A small page
Copyrights

Figura 45. Acceso a la pagina web del File server desde la PC1

® pco o EE|

Physical Config Desktop Attributes SoftwarefServices

= = URL |http://192.168.200.100 Go Stop

Request Timeout

2 PC2 = B

Physical Config Desktop Attributes SoftwarefServices

Web Browser
URL |http://192.168.200.100|

Request Timeout

Figura 46. Acceso Web restringido al FileServer para los PCO y PC2
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File Edit Options

Activity Results

Congratulations Guest! You completed the activity.

Overall Feedback | Assessment Items
Expand/Collapse All

View  Tools

Extensions

Help

0 Netwo

Gademy’

Time Elapsed: 00:26:15

Caonnectivity Tests

Score 1 100/100
Item Count 122

= Netwark
E-R1
2-ACL

= Ports

Assessment Itemsﬁ

= FastEthernetd/1

& Access-group ...

Status

‘& File_Server_Restri.. Correct

Correct

Points
Component Items/Total Score
1Pv4 Standard ACL Implementation 2/2 100/100

Figura 47. Resultado Actividad
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.3.3 Packet Tracer - Configuring an ACL on VTY Lines Instructions 1G

Topology

Addressing Table

Device Interface IP Address Subnet Mask Default Gateway
Router FO/0 10.0.0.254 255.0.0.0 N/A
PC NIC 10.0.01 255.0.0.0 10.0.0.254
Laptop NIC 10.0.0.2 255.0.0.0 10.0.0.254
Objectives

Part 1: Configure and Apply an ACL to VTY Lines
Part 2: Verify the ACL Implementation

Background
As network administrator, you must have remote access to your router. This access should not be

available to other users of the network. Therefore, you will configure and apply an access control list
(ACL) that allows PC access to the Telnet lines, but denies all other source IP addresses.

Part 1: Configure and Apply an ACL to VTY Lines

Universidad Nacional
Abierta y a Distancia
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omputers should be able to Telnet to the Router. The password is cisco.

P PC - . Laptop -t

Physical Config Desktop | Programming I Physical I Config Desktop | Programming | Ath

Command Prompt

User Access Verification

‘a5 s word-
Password: Password:
.-'.n:;uterb-l

Bouter :rl

Step 2: Configure a numbered standard ACL.

Configure the following numbered ACL on Router.
Router (config) # access-1list 99 permit host 10.0.0.1

Bouter (config) faccess-list 99 per

Bouter (config) faccess—-list 99 permit hos

Bouter (config) faccess—-list 99 permit host 10.0.0.1
1

Because we do not want to permit access from any other computers, the implicit deny property of the
access list satisfies our requirements.

Step 3: Place a named standard ACL on the router.

Access to the Router interfaces must be allowed, while Telnet access must be restricted. Therefore, we
must place the ACL on Telnet lines 0 through 4. From the configuration prompt of Router, enter line
configuration mode for lines 0 — 4 and use the access-class command to apply the ACL to all the VTY
lines:

Router (config) # line vty 0 15
Router (config-line) # access-class 99 in

Bouter (config)#line vty 0 4

Bouter {config-line) fac

Bouter {config-line) facc

Bouter (config-line) facceas

Bouter (config-line) faccess-class 99 in
Bouter (config-line) §

Part 2: Verify the ACL Implementation
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is applied to the VTY lines.

Bouterd

Bouterfshow access-lists

Standard IP access list 35
10 permit host 10.0.0.1

? Router ;

| Physical | Config | CLI | Attributes

105 Command Line Interface

!
access—-list 9% permit host 10.0.0.1

line vty 0 4
access—class 535% in
password cisco
login

line wty 5 15
password cisco
login

Step 2: Verify that the ACL is working properly.

Both computers should be able to ping the Router, but only PC should be able to Telnet to it.

®
% PC 4 Beaw

Physical I Config | Desktop | Programming | Attributes |

Command Prompt

Router>

¥ foreign host]

Approxima
Minimum = Oms,
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9.5.2.6 Packet Tracer - Configuring IPv6 ACLs Instructions IG

Addressing Table

—
-
R2
&

2001:0B8:1:30:: /o4

Server3

Device Interface IPv6 Address/Prefix Default Gateway
Server3 NIC 2001:DB8:1:30::30/64 FE80::30
Objectives

Part 1: Configure, Apply, and Verify an IPv6 ACL

Part 2: Configure, Apply, and Verify a Second IPv6 ACL

Part 1: Configure, Apply, and Verify an IPv6 ACL

Logs indicate that a computer on the 2001:DB8:1:11::0/64 network is repeatedly refreshing their
web page causing a Denial-of-Service (DoS) attack against Server3. Until the client can be

A
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ock HTTP and HTTPS access to that network with an access

, you must

Step 1: Configure an ACL that will block HTTP and HTTPS access.

Configure an ACL named BLOCK_HTTP on R1 with the following statements.
a. Block HTTP and HTTPS traffic from reaching Server3.

R1(config)#ipv6 access-list BLOCK_HTTP
R1(config-ipv6-acl)#deny tcp any host 2001:db8:1:30::30 eq www
R1(config-ipv6-acl)#deny tcp any host 2001:db8:1:30::30 eq 443

b. Allow all other IPv6 traffic to pass.
R1(config-ipv6-acl)#permit ipv6 any any

Rl {config) §ipve access-liat BLOCE HITD

Bl {config-ipvet—acl) fdeny tcp any host 2001:db8:1:30::30 eg www
Bl {config-ipwet—acl) fdeny tcp any host 2001:db8:1:30::30 eq 443
Rl (config-ipvé—acl) fpermit ipwvé any any

Bl {config-ipwve—acl) §

R1f

Step 2: Apply the ACL to the correct interface.
Apply the ACL on the interface closest the source of the traffic to be blocked.

R1(config)# interface GigabitEthernet0/1
R1(config-if)# ipv6 traffic-filter BLOCK _HTTP in

Step 3: Verify the ACL implementation.
Verify the ACL is operating as intended by conducting the following tests:

e Open the web browser of PC1 to http://2001:DB8:1:30::30 or https://2001:DB8:1:30::30.
The website should appear.
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B pc1

A B9 ee » .

Physical I Config | Desktop | Programming I Attributes |

URL  http://2001:DB8:1:30::30

Cisco Packet Tracer - Server3

Welcome to Cisco Pacleet Tracer. Opening doors to new opportunities. Mind Wide Open.

Quick Links:
A small page
Copyrights
Image page
Image

e p—

Physical I Config | Desktop | Programming I Attributes |

- URL  https://2001:DB8:1:30::30

Cisco Packet Tracer - Server3

Welcome to Cisco Packet Tracer. Opening doors to new opportunities. Mind Wide Open.

Quick Links:
A small page
Copyrights
Image page
Image

e Open the web browser of PC2 to http://2001:DB8:1:30::30 or https://2001:DB8:1:30::30.
The website should be blocked

B pc2 e B ae (B2 P TR L
Physical | Config | Desktop | Programming | | | Physical | Config | Desktop | Programming |
Web Browser Web Browser
URL https://2001:DB8: 1:30::30 URL http://2001:DB8: 1:30::30
E.equest Timeout E.equest Timeout

e Ping from PC2 to 2001:DB8:1:30::30. The ping should be successful
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B pc2
< A Bean

Physical I Config | Desktop | Frogramming | Attributes

Command Prompt

Part 2: Configure, Apply, and Verify a Second IPv6é ACL

The logs now indicate that your server is receiving pings from many different IPv6 addresses in a
Distributed Denial of Service (DDoS) attack. You must filter ICMP ping requests to your server.

Step 1: Create an access list to block ICMP.
Configure an ACL named BLOCK_ICMP on R3 with the following statements:
a. Block all ICMP traffic from any hosts to any destination.
R3(config)# deny icmp any any
b. Allow all other IPv6 traffic to pass.

R3(config)# permit ipv6 any any

B3 (config) #ipve access-list BLOCE ICHMP
B3 (config-ipwe—acl) fdeny icmp any any
B3 ({config-ipwée—acl) §PER

B3 (config-ipve—-acl) §PERmit ipw

B3 (config-ipve-acl) §PERmit ipvée any

B3 ({config-ipve-acl) §PERmit ipvé any an
B3 (config-ipvé—acl) §PERmit ipwé any any
D2 (config-ipwé-acl) g

Step 2: Apply the ACL to the correct interface.

In this case, ICMP traffic can come from any source. To ensure that ICMP traffic is blocked
regardless of its source or changes that occur to the network topology, apply the ACL closest to
the destination.
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R3(config)# interface GigabitEthernet0/0
R3(config-if)# ipv6 traffic-filter BLOCK _ICMP out

B3 lconfig)#interface gigabitEthernet 070

B3 lconfig-if) #ipw

B3 {config-if) #ipve tr

RS-:::n:'ig—i:'j#liva traffic-filter BLOCE ICHMP out

Step 3: Verify that the proper access list functions.

a. Ping from PC2 to 2001:DB8:1:30::30. The ping should fail.

e 4 Beaenm

Physical Config | Desktop | Programming I Attributes

ination host
stination host
stination host
-ination host

b. Ping from PC1 to 2001:DB8:1:30::30. The ping should fail.

¥ pcL 4 Bean

Physical Canfig | Desktop | Programming Attributes

Command Prompt

Packet T
G- i

ination host unr
tination host unr

ination host unr
tination host

Open the web browser of PC1 to http://2001:DB8:1:30::30 or https://2001:DB8:1:30::30. The
website should display.
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Physical I Config | Desktop | Programming | Attributes |

URL  http:/2001:DB8: 1:30::30

Cisco Packet Tracer - Server3

I Welcome to Cisco Packet Tracer. Opening doors to new opportunities. Mind Wide Open.

| Quick Links:
A small page
Copyrights
Image page
Image .
e S LT

Physical | Config | Desktop | Frogramming | Attributes

\Web Browser

URL  https://2001:D88: 1:30::30

Cisco Packet Tracer - Server3

Welcome to Cisco Packet Tracer. Opening doors to new opportunities. Mind Wide Open.

Quick Links:
A small page
Copyrights
Image page
Image
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7.3.2.4 Lab - Configuring Basic RIPv2 and RIPng

Préactica de laboratorio: configuracion béasica de RIPv2 y RIPng

Topologia

Tabla de direccionamiento
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Mascara de Gateway
Dispositivo Interfaz Direccion IP subred predeterminado
R1 G0/1 172.30.10.1 255.255.255.0 | N/A
255.255.255.25
S0/0/0 (DCE) | 10.1.1.1 2 N/A
R2 G0/0 209.165.201.1 | 255.255.255.0 | N/A
255.255.255.25
S0/0/0 10.1.1.2 2 N/A
255.255.255.25
S0/0/1 (DCE) | 10.2.2.2 2 N/A
R3 G0/1 172.30.30.1 255.255.255.0 | N/A
255.255.255.25
S0/0/1 10.2.2.1 2 N/A
S1 N/A VLAN 1 N/A N/A
S3 N/A VLAN 1 N/A N/A
PC-A NIC 172.30.10.3 255.255.255.0 | 172.30.10.1
PC-B NIC 209.165.201.2 | 255.255.255.0 | 209.165.201.1
PC-C NIC 172.30.30.3 255.255.255.0 | 172.30.30.1
Objetivos

Parte 1: armar la red y configurar los parametros basicos de los dispositivos
Parte 2: configurar y verificar el routing RIPv2

e Configurar y verificar que se esté ejecutando RIPv2 en los routers.
e Configurar una interfaz pasiva.

e Examinar las tablas de routing.

e Desactivar la sumarizacion automatica.

e Configurar una ruta predeterminada.

e Verificar la conectividad de extremo a extremo.

Parte 3: configurar IPv6 en los dispositivos

Parte 4: configurar y verificar el routing RIPng

e Configurar y verificar que se esté ejecutando RIPng en los routers.
e Examinar las tablas de routing.

e Configurar una ruta predeterminada.
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RIP version 2 (RIPv2) se utiliza para enrutar direcciones IPv4 en redes pequefias. RIPv2 es
un protocolo de routing vector distancia sin clase, segln la definicion de RFC 1723. Debido a
que RIPv2 es un protocolo de routing sin clase, las mascaras de subred se incluyen en las
actualizaciones de routing. De manera predeterminada, RIPv2 resume automaticamente las
redes en los limites de redes principales. Cuando se deshabilita la sumarizacién automatica,
RIPv2 ya no resume las redes a su direccion con clase en routers fronterizos.

RIP de ultima generacién (RIPng) es un protocolo de routing vector distancia para enrutar
direcciones IPv6, segun la definicion de RFC 2080. RIPng se basa en RIPv2 y tiene la misma
distancia administrativa y limitacion de 15 saltos.

En esta préctica de laboratorio, configurara la topologia de la red con routing RIPv2,
deshabilitara la sumarizacion automatica, propagara una ruta predeterminada y usara
comandos de CLI para ver y verificar la informacion de routing RIP. Luego, configurara la
topologia de la red con direcciones IPv6, configurara RIPng, propagara una ruta
predeterminada y usard comandos de CLI para ver y verificar la informacién de routing
RIPng.

Nota: los routers que se utilizan en las précticas de laboratorio de CCNA son routers de
servicios integrados (ISR) Cisco 1941 con I0S de Cisco version 15.2(4)M3 (imagen
universalk9). Los switches que se utilizan son Cisco Catalyst 2960s con 10S de Cisco version
15.0(2) (imagen de lanbasek9). Se pueden utilizar otros routers, switches y otras versiones del
I0S de Cisco. Segun el modelo y la version de 10S de Cisco, los comandos disponibles y los
resultados que se obtienen pueden diferir de los que se muestran en las practicas de
laboratorio. Consulte la tabla Resumen de interfaces del router que se encuentra al final de la
practica de laboratorio para obtener los identificadores de interfaz correctos.

Nota: asegurese de que los routers y los switches se hayan borrado y no tengan
configuraciones de inicio. Si no esta seguro, consulte con el instructor.

Recursos necesarios

e 3 routers (Cisco 1941 con 10S de Cisco version 15.2(4)M3, imagen universal o similar)
e 2 switches (Cisco 2960 con IOS de Cisco version 15.0(2), imagen lanbasek9 o similar)

e 3 computadoras (Windows 7, Vista 0 XP con un programa de emulacion de terminal,
como Tera Term)

e Cables de consola para configurar los dispositivos con 10S de Cisco mediante los puertos
de consola

e Cables Ethernet y seriales, como se muestra en la topologia

Parte 1:  armar la red y configurar los parametros basicos de los dispositivos

En la parte 1, establecera la topologia de la red y configurara los pardmetros basicos.
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ar el cableado de red tal como se muestra en la topologia.

nicializar y volver a cargar el router y el switch.

Paso 3 configurar los parametros basicos para cada router y switch.

a. Desactive la busqueda del DNS.

Este procedimiento de realiza para los Router(1,2,3) y Switch(1,3)
(config)#no ip domain-lookup

. Configure los nombres de los dispositivos como se muestra en la topologia.
Router(config)#hostname R1 2>-> Rl(config)#
Router(config)#hostname R2 22> R2(config)#
Router(config)#hostname R3 2> R3(config)#
Switch(config)#hostname S1 2> Sl(config)#
Switch(config)#hostname S3 —>-> S3(config)#

Configurar la encriptacion de contrasefias.

Este procedimiento de realiza para los Router(1,2,3) y Switch(1,3)
R1(config)#service password-encryption

. Asigne class como la contrasefia del modo EXEC privilegiado.

Este procedimiento de realiza para los Router(1,2,3) y Switch(1,3)
(config)#enable secret class

Asigne cisco como la contrasefia de consola y la contrasefia de vty.
Este procedimiento de realiza para los Router(1,2,3) y Switch(1,3)

(config)#line console 0
(config-line)#password cisco
(config-line)#login
(config-line)#logging synchronous
(config-line)#line vty 0 15
(config-line)#password cisco
(config-line)#login

Configure un mensaje MOTD para advertir a los usuarios que se prohibe el acceso no
autorizado.

Este procedimiento de realiza para los Router(1,2,3) y Switch(1,3)

(config)#banner motd "Este es un sistema protegido, solo esta permitido el acceso a
usuarios autorizados!"

> ¢ -
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igure logging synchronous para la linea de consola.

_~ -

Este procedimiento de realiza para los Router(1,2,3) y Switch(1,3)

(config)#line console 0
(config-line)#logging synchronous

h. Configure la direccion IP que se indica en la tabla de direccionamiento para todas las
interfaces.

R1(config)#interface gigabitEthernet 0/1
R1(config-if)#ip address 172.30.10.1 255.255.255.0
R1(config-if)#no shutdown

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

R1(config-if)#ip address 10.1.1.1 255.255.255.252
R1(config-if)#no shutdown

R2(config)#interface gigabitEthernet 0/0
R2(config-if)#ip address 209.165.201.1 255.255.255.0
R2(config-if)#no shutdown

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

R2(config-if)#ip address 10.1.1.2 255.255.255.252
R2(config-if)#no shutdown

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

R2(config-if)#ip address 10.2.2.2 255.255.255.252
R2(config-if)#no shutdown

R3(config)#inter gigabitEthernet 0/1
R3(config-if)#ip address 172.30.30.1 255.255.255.0
R3(config-if)#no shutdown

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

R3(config-if)#ip address 10.2.2.1 255.255.255.252
R3(config-if)#no shutdown
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Configure una descripcion para cada interfaz con una direccion IP.
R1(config)#interface gigabitEthernet 0/1

R1(config-if)#description S1

PRl

| Physical | Config | CLI | Attributes

105 Comir

interface GigabitEthernetl/1
description 51

ip address 172_.30.10.1 255_Z55_.255.0
duplex auto

speed auto

1

interface Seriallys0/0

description B2
ip address 10.1.1.1 255_255_255_252

clock rate 2000000
!

% R3

| Physical | config | €I | Attributes |

105 Command Line Inf

1
interface GigabitEthernet0/1
description 53
ip address 172.30.30.1 Z55.255.255.0
duplex auto
gpeed auto
1
interface Seri=zlld/S0,/0
no ip address
clock rate Z000000
shutdown
1
| interface Serizl0/0/1
description RZ
ip address 10.2.2.1 255.255_255.25Z2
clock rate 2000000
1
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| Physical | Config | CLI | Attributes |

105 Command Line Intel

1
!
interface GigabitEthernet0/0
description BC-B
ip address 209.1€5_.201.1 Z55.255_.255.0
duplex auto
speed auto
1
interface GigabitEthernet0/1
no ip address
duplex auto
speed auto
shutdown
1
interface Seri=ldS0/0
description R1
ip address 10.1.1.2 255_255_.2Z55_252
1

interface Serialld /071
description B3

ip address 10.2_.2.
!

Universidad Nacional
Abierta y a Distancia
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| Physical | Config | CLI | Attributes

050G

interface FastEthernetl/5

description B3

1

interface FastEthernetl/e

1

interface FastEthernetl/7

1

interface FastEthernetd/2

1

interface FastEthernetl/3

1

interface FastEthernetd/10
1

interface FastEthernetl/11
1

interface FastEthernetd/ 12
1

interface FastEthernetl/13
1

interface FastEthernetd/ 14
1

interface FastEthernetl/15
1

interface FastEthernetl/ 1&g
1

interface FastEthernetl/17
1

interface FastEthernetd/ 12

description BC-C
!

®s1 -

| Physical | Config | CLI | Attributes

osC

interface FastEthernetd/5
description Rl

!

interface FastEthernetl/&

description BPC-RA
!
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igure la frecuencia de reloj, si corresponde, para la interfaz serial DCE.

R2(config-if)#clock rate 56000

R1(config-if)#clock rate 56000

B R1

| Physical | config | CLI | Attributes

Rlgsh controllers s

RBlfsh controllers serial 0070
Interface Seri=ld/s0/0

Hardware is Power(QUICC MPCE®O
DCE V.25, clock rate 58000

idk at 0xB1081aC4, driwver data a3
| 5CC Begisters:

B R

| Physical | Config | CLI | Attributes

105 Commi

BEZfsh con

BEZfsh controllers serial 05071
Interface S5eriald/0/1

Hardware is Power{UICC MBCE&0
DCE V.35, clock rate 58000

k. Copie la configuracion en ejecucion en la configuracion de inicio.

\?RE — — o —

| Physical | Config | CLI | Attributes |

105 Command Line Inte

BZ2fcopy running-config st

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

[OKE]

BR3

| Physical | Config | CLI | Attributes

105 Command Line Inte

BE3fcopy running-config sta

BE3fcopy running-config startup-config
Destination filename [startup-config]?
Building configuration. ..

[OE]
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| Physical | Config | CLI | Attributes |

105 Comme

Rlfcopy running-config st

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

[OE]

®s3

| Physical | Config | CLI | Attributes

105 Command Line Intel

S53fcopy running-config s

S53fcopy running-config startup-config
Destination filename [startup-config]?
Building configuration. ..

[OFE]

- -_——
L5

| Physical | Config | CLI | Attributes

105 Command Line Int

51fcopy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[OE]

Paso 1. configurar los equipos host.

Consulte la tabla de direccionamiento para obtener informacion de direcciones de los equipos
host.

& pc-a

*

Physical Config Desktop Programming Attributes

nmand Prompt

C:\ripconfig

FastEthernet( Connection: (default port)
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Physical Config Desktop Programming Attributes
Command Prompt

BC Command Line 1.0

FastEthernetl Connection: (default port)

Link-local

Physical Config Desktop Programming Attributes

Command Prompt

C:y\»ipconfig

FastEthernetl Connection: {default port)

Link-
IP RAc =
Subnet Mask

Default Gateway

Paso 2. Probar la conectividad.

En este momento, las computadoras no pueden hacerse ping entre si.

a. Cada estacion de trabajo debe tener capacidad para hacer ping al router conectado.
Verifique y resuelva los problemas, si es necesario.

® pc-C

Phiysical Config Desktop Programming Attributes

Command Prompt

o ommand Line 1.0
C:vwsping 1 -1

Pinging 17 1.1 with 32 bytes of data:

(0% loss),

Minimim = Oms, Maximuam
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B PC-A

Physical I Config | Desktop | Programming I Attributes |

Command Prompt

ommand Line 1.0
21

¥ pcB

Physical I Config | Desktop | Programming | Attributes |

Command Prompt

round trip
Minimum = Oms, Maximum = 1lms,

b. Los routers deben poder hacerse ping entre si. Verifique y resuelva los problemas, si es
necesario.

Parte 2:  configurar y verificar el routing RIPv2

En la parte 2, configurara el routing RIPv2 en todos los routers de la red y, luego, verificara
que las tablas de routing se hayan actualizado correctamente. Una vez que haya verificado
RIPv2, deshabilitara el sumarizacion automatica, configurara una ruta predeterminada y
verificara la conectividad de extremo a extremo.

Paso 1. Configurar el enrutamiento RIPv2.

a. Enel R1, configure RIPv2 como el protocolo de routing y anuncie las redes
correspondientes.

R1# config t
R1(config)# router rip
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onfig-router)# version
(config-router)# passive-interface g0/1
RZ1(config-router)# network 172.30.0.0
R1(config-router)# network 10.0.0.0

El comando passive-interface evita que las actualizaciones de routing se envien a travées
de la interfaz especificada. Este proceso evita trafico de routing innecesario en la LAN.

Sin embargo, la red a la que pertenece la interfaz especificada aun se anuncia en las
actualizaciones de routing enviadas por otras interfaces.

b. Configure RIPv2 en el R3 y utilice la instruccion network para agregar las redes
apropiadas y evitar actualizaciones de routing en la interfaz LAN.

c. Configure RIPv2 en el R2. No anuncie la red 209.165.201.0.

Nota: no es necesario establecer la interfaz GO/0 como pasiva en el R2, porque la red
asociada a esta interfaz no se esta anunciando.

B R3

| Physical | Config | CLI | Attributes

105 Command Line Ir

B3 ({config) #router rip

B3 ({config-router) §ver

B3 ({config-router) §version 2

B3 (config-router) fnetwork 10.Z2.0.0

B3 ({config-router) gnetwork 172_.30.30.0
B3 {config-router) fexit

B3 ({config) #exit

R3g

B R2

| Physical | Config | CLI | Attributes

105 Command Line Intel

B2 (config) #router rip

RZ (config-router) §vers

BZ (config-router) $version 2

BZ (config-router) §networrk

B2 (config-router) $#networrk 10.0.0.0

| % Invalid input detected at "' marker.

B2 (config-router) §net

| RZ (config-router) fnetwork 10.0.0.0
BZ (config-router) gnetwork 10.2_.0.0
BZ (config-router) fexit

[l B2 (config) #exit

RIg
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® R1

| Physical | config | CUI | Attributes

105 Command Line Interface

Rl (config) #rout

Rl (config) frouter rip

Rl (config-router) #version 2

Bl {config-router) fpassi

Bl (config-router) #passive-interfzce g
Bl {config-router) fpassive-interface gigabitEthernet 0/1
Rl (config-router) §net

Bl (config-router) fnetwerk 172.30.0.0
Rl {config-router) fnet

Bl {config-router) fnetwork 10.0.0.0

Rl (config-router) £

®s3

| Physical | Config | CLI | Attributes

105 Command

53 ({config) #inter

53 {config)#interface wvlan 1

53 {config-if) §des

53 {config-if) #description Vlian 1
53 {config-if) fexit

25 s B -

| Physical | Config | CLI | Attributes

105 Command L

51 {config) #inter

5l {config) #interface wlan 1

51 (config-if) #desc

51 {config-if) #description Vlian 1
51 {config-if) fexit

5l {config) #exit

Paso 2. examinar el estado actual de la red.

a. Se pueden verificar los dos enlaces seriales rapidamente mediante el comando show ip
interface brief en R2.

R2# show ip interface brief

Interface IP-Address  OK? Method Status Protocol
Embedded-Service-Engine0/0 unassigned  YES unset administratively down down
GigabitEthernet0/0 209.165.201.1 YES manual up up
GigabitEthernet0/1 unassigned  YES unset administratively down down
Serial0/0/0 10.1.1.2 YES manual up up

Serial0/0/1 10.2.2.2 YES manual up up
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fique la Conectividad entre 1as computadoras, ... -
s posible hacer ping de la PC-A ala PC-B? _NO
¢ES posible hacer ping de laPC-A alaPC-C? __ Sl
¢ Es posible hacer ping de laPC-CalaPC-B? __ NO
¢Es posible hacer ping de laPC-C ala PC-A? Sl

¥ pcc

Physical Config Desktop Programming Attributes

Command Prompt

¥ pC-A *

Physical Config Desktop Programming Attributes
Command Prompt

et Tra . ymmand Line 1.0
C:h\>ping 1

Pinging 17

1y from

1y from
Ping statistis

Lpproximate round trip
Minimim = Zms, Maximum = 13ms,

Verifique que RIPv2 se ejecute en los routers.

Puede usar los comandos debug ip rip, show ip protocols y show run para confirmar
gue RIPv2 esté en ejecucidn. A continuacion, se muestra el resultado del comando show
ip protocols para el R1.

R1# show ip protocols
Routing Protocol is "rip"
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oing update filter list for all interfaces 1s not set
coming update filter list for all interfaces is not set
Sending updates every 30 seconds, next due in 7 seconds
Invalid after 180 seconds, hold down 180, flushed after 240
Redistributing: rip
Default version control: send version 2, receive 2
Interface Send Recv Triggered RIP Key-chain
Serial0/0/0 2 2
Automatic network summarization is in effect
Maximum path: 4
Routing for Networks:
10.0.0.0
172.30.0.0
Passive Interface(s):
GigabitEthernet0/1
Routing Information Sources:
Gateway Distance  Last Update

10.1.1.2 120
Distance: (default is 120)
? R]. - - - ]

| Physical | Config | CLI | Attributes

105 Command Line Interface

Blfsh ip protocols
Routing Protocol is "rip"”
Sending updates every 30 seconds, next due in 21 seconds
Invalid after 180 seconds, hold down 180, flushed after 240
Cutgoing update filter list for all interfaces i3 not set
Incoming update filter list for all interfaces i3 not set
RBedistributing: rip
Default wersion control: send wersiom 2, receiwve 2
Interface Send BRecv Triggered RIP Eey-chain
Seri=ld/0/0 2 Z
butomatic network summarization is im effect
Maximim path: 4
Bouting for Metworks:
10.0.0.0
172.30.0.0
Passive Interface(s):

GigabkitEthernetl/s/1

Bouting Information Sources:
Gateway Distance Last Update
10.1.1.2 120 00:-00:08

Distance: (default is 1Z0)
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itir el comando debug Ip rip en el R2, ¢que informacion se proporciona que
nfirma que RIPv2 esta en ejecucion?

_nos muestra la metrica y las redes y el puerto de comunicacion que estan en con este
protocolo_

@ R2 — o — \ ==

| Physical | config | CUI | Attributes

105 Command Line Interface

BZfdebug ip ri
RZfdebug ip rip
RIP protocol debugging is on
RZERIP: sending w2 update to 224.0.0.% wia Seriald/0/1
(10.2.2.2)
BIP: build update entries
10.1.1.0/30 wia 0.0.0.0, metric 1, tag 0
RIP: sending w2 update to 224.0.0.% wvia Serialls0s0 (10.1.1.2)
RIP: build updste entries
10.2.2.0/30 wia 0.0.0.0, metric 1, tag 0

RZ$RIP: received w2 update from 10.1.1.1 on Serialds0/0
172.30.0.0/16 via 0.0.0.0 in 1 hops

RZERIP: received v2 update from 10.Z_.Z.1 on Seriald/s0/1
172.30.0.0/1% via 0.0.0.0 in 1 hops

RZERIP: sending w2 update to 224.0.0.% wia Seriald/0/1
(1a.2.2_2)
RIP: build update entries

10.1.1.0/30 wia 0.0.0.0, metric 1, tag 0
RIP: sending w2 update to 224.0.0.% wvia Serialls0s0 (10.1.1.2)
RIP: build updste entries

10.2.2.0/30 wia 0.0.0.0, metric 1, tag 0

RZ$RIP: received w2 update from 10.2.2.1 on Serialds0s1
172.30.0.0/1¢ via 0.0.0.0 in 1 hops

Cuando haya terminado de observar los resultados de la depuracion, emita el comando
undebug all en la peticion de entrada del modo EXEC privilegiado.

Al emitir el comando show run en el R3, ;qué informacion se proporciona que confirma
que RIPV2 esta en ejecucion?

_ Nos muestra toda la configuracion que se hizo en este router a lo que respecta al
protocolo

d. Examinar el sumarizacién automatica de las rutas.

Las LAN conectadas al R1 y el R3 se componen de redes no contiguas. EI R2 muestra dos
rutas de igual costo a la red 172.30.0.0/16 en la tabla de routing. EI R2 solo muestra la
direccion de red principal con clase 172.30.0.0 y no muestra ninguna de las subredes de
esta red.
R2# show ip route
<Output Omitted>

10.0.0.0/8 is variably subnetted, 4 subnets, 2 masks
C 10.1.1.0/30 is directly connected, Serial0/0/0
L 10.1.1.2/32 is directly connected, Serial0/0/0
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. Is directly connected, Ser1al0/0/1
10.2.2.2/32 is directly connected, Serial0/0/1
R 172.30.0.0/16 [120/1] via 10.2.2.1, 00:00:23, Serial0/0/1
[120/1] via 10.1.1.1, 00:00:09, Serial0/0/0
209.165.201.0/24 is variably subnetted, 2 subnets, 2 masks
C 209.165.201.0/24 is directly connected, GigabitEthernet0/0
L 209.165.201.1/32 is directly connected, GigabitEthernet0/0

El R1 solo muestra sus propias subredes para la red 172.30.0.0. EI R1 no tiene ninguna
ruta para las subredes 172.30.0.0 en el R3.

R1# show ip route

<Output Omitted>
10.0.0.0/8 is variably subnetted, 3 subnets, 2 masks

C 10.1.1.0/30 is directly connected, Serial0/0/0

L 10.1.1.1/32 is directly connected, Serial0/0/0

R 10.2.2.0/30 [120/1] via 10.1.1.2, 00:00:21, Serial0/0/0
172.30.0.0/16 is variably subnetted, 2 subnets, 2 masks

C 172.30.10.0/24 is directly connected, GigabitEthernet0/1

L 172.30.10.1/32 is directly connected, GigabitEthernet0/1

El R3 solo muestra sus propias subredes para la red 172.30.0.0. ElI R3 no tiene ninguna
ruta para las subredes 172.30.0.0 en el R1.

R3# show ip route

<Output Omitted>
10.0.0.0/8 is variably subnetted, 3 subnets, 2 masks

C 10.2.2.0/30 is directly connected, Serial0/0/1

L 10.2.2.1/32 is directly connected, Serial0/0/1

R 10.1.1.0/30 [120/1] via 10.2.2.2, 00:00:23, Serial0/0/1
172.30.0.0/16 is variably subnetted, 2 subnets, 2 masks

C 172.30.30.0/24 is directly connected, GigabitEthernet0/1

L 172.30.30.1/32 is directly connected, GigabitEthernet0/1

Utilice el comando debug ip rip en el R2 para determinar las rutas recibidas en las
actualizaciones RIP del R3 e indiquelas a continuacion.
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| Physical | config | CI | Attributes |

105 Command Line Interface

Distance: (default is 120)
RZgdelb
RZfdebug ip ri
RZgdebug ip rip
BIP protococl debugging is on
RZERIP: sending w2 update to 224.0.0.5% wvia Seri=ld/ 071
(10.2.2.2)
RIF: build update entries
10.1.1.0/30 wia 0.0.0.0, metric 1, tag 0
RIF: sending w2 update to 224.0.0.% wia Seri=l0/0/0 (10.1.1.Z)
BEIPF: build update entries
10.2.2.0/30 wia 0.0.0.0, metric 1, tag O

RZERIP: received wZ update from 10.1.1.1 on Seri=ld/0/0
172.30.0.0/1¢ wvia 0.0.0.0 in 1 hops

RZERIP: received wZ update from 10.2.2.1 on Seri=aldy /071
172.30.0.0/16 wvia 0.0.0.0 in 1 hops

El R3 no esté envia ninguna de las subredes 172.30.0.0, solo la ruta resumida
172.30.0.0/16, incluida la mascara de subred. Por lo tanto, las tablas de routing del R1 y el
R2 no muestran las subredes 172.30.0.0 en el R3.

Paso 3. Desactivar la sumarizacion automatica.

a. El comando no auto-summary se utiliza para desactivar la sumarizacion automatica en
RIPv2. Deshabilite la sumarizacion automatica en todos los routers. Los routers ya no
resumiran las rutas en los limites de las redes principales con clase. Aqui se muestra R1
como ejemplo.

R1(config)# router rip
R1(config-router)# no auto-summary

b. Emita el comando clear ip route * para borrar la tabla de routing.
R1(config-router)# end
R1# clear ip route *

c. Examinar las tablas de enrutamiento Recuerde que la convergencia de las tablas de
routing demora un tiempo después de borrarlas.

Las subredes LAN conectadas al R1 y el R3 ahora deberian aparecer en las tres tablas de
routing.

R2# show ip route

<Output Omitted>

Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 4 subnets, 2 masks
C 10.1.1.0/30 is directly connected, Serial0/0/0
L 10.1.1.2/32 is directly connected, Serial0/0/0
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. Is directly connected, Serial0/0/1

10.2.2.2/32 is directly connected, Serial0/0/1

172.30.0.0/16 is variably subnetted, 3 subnets, 2 masks

R 172.30.0.0/16 [120/1] via 10.2.2.1, 00:01:01, Serial0/0/1

[120/1] via 10.1.1.1, 00:01:15, Serial0/0/0

R 172.30.10.0/24 [120/1] via 10.1.1.1, 00:00:21, Serial0/0/0

R 172.30.30.0/24 [120/1] via 10.2.2.1, 00:00:04, Serial0/0/1
209.165.201.0/24 is variably subnetted, 2 subnets, 2 masks

C 209.165.201.0/24 is directly connected, GigabitEthernet0/0

L 209.165.201.1/32 is directly connected, GigabitEthernet0/0

R1# show ip route

<Output Omitted>

Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 3 subnets, 2 masks
C 10.1.1.0/30 is directly connected, Serial0/0/0
10.1.1.1/32 is directly connected, Serial0/0/0
R 10.2.2.0/30 [120/1] via 10.1.1.2, 00:00:12, Serial0/0/0
172.30.0.0/16 is variably subnetted, 3 subnets, 2 masks
C 172.30.10.0/24 is directly connected, GigabitEthernet0/1
L 172.30.10.1/32 is directly connected, GigabitEthernet0/1
R 172.30.30.0/24 [120/2] via 10.1.1.2, 00:00:12, Serial0/0/0

R3# show ip route

<Output Omitted>
10.0.0.0/8 is variably subnetted, 3 subnets, 2 masks
C 10.2.2.0/30 is directly connected, Serial0/0/1
L 10.2.2.1/32 is directly connected, Serial0/0/1
R 10.1.1.0/30 [120/1] via 10.2.2.2, 00:00:23, Serial0/0/1
172.30.0.0/16 is variably subnetted, 2 subnets, 2 masks
C 172.30.30.0/24 is directly connected, GigabitEthernet0/1
L 172.30.30.1/32 is directly connected, GigabitEthernet0/1
R 172.30.10.0 [120/2] via 10.2.2.2, 00:00:16, Serial0/0/1

d. Utilice el comando debug ip rip en el R2 para examinar las actualizaciones RIP.
R2# debug ip rip
Después de 60 segundos, emita el comando no debug ip rip.

—

¢ Qué rutas que se reciben del R3 se encuentran en las actualizaciones RIP?
_10.2.2.2y 172.30.10.0
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| Physical | config | CLI | Attributes |

105 Command Line Interface

H:gdebug 1ip

REZgdebug ip rip

REIF protocol debugging is on
BZRRIP: received vZ update from 10.2.2.1 om 5S5erialld/0/1
172_30.0.0/16 wia 0.0.0.0 in 1 hops

RZERIP: sending wZ update to 224.0.0.% wia Seri=ld/sS0/1
(10.2.2.2)
BIP: build update entries

10.1.1.0/30 wia 0.0.0.0, metric 1, tag 0

172.30.0.0/1€ wia 0.0.0.0, metric Z, tag 0O
BIP: sending w2 update to 224.0.0.9 wvia S5eri=l0/0/70 (10.1.1_.2)
BIP: build update entries

10.2.2.0/30 wia 0.0.0.0, metric 1, tag 0

BZgRIP: received vZ update from 10.1.1.1 om S5eri=ld/0/0
172.30.10.0/24 wia 0.0.0.0 in 1 hops

RZERIP: receiwved wi update from 10.2.Z.1 on Seri=ld/sS0/1
172.30.0.0/1¢ wia 0.0.0.0 in 1 hops

BEZ2gRIP: sending vZ update to 224.0.0.9% wia Seri=ld/ 071
(10.2.2_2)

¢Se incluyen ahora las méscaras de las subredes en las actualizaciones de enrutamiento?
Sl

Paso 4. Configure y redistribuya una ruta predeterminada para el acceso a Internet.

a. Desde el R2, cree una ruta estatica a la red 0.0.0.0 0.0.0.0, con el comando ip route. Esto
envia todo tréafico de direccion de destino desconocida a la interfaz G0/0 del R2 hacia la
PC-B y simula Internet al establecer un gateway de ultimo recurso en el router R2.

R2(config)# ip route 0.0.0.0 0.0.0.0 209.165.201.2

b. EI R2 anunciard una ruta a los otros routers si se agrega el comando default-information
originate a la configuracion de RIP.

R2(config)# router rip
R2(config-router)# default-information originate
Paso 5. Verificar la configuracion de enrutamiento.

c. Consulte la tabla de routing en el R1.

R1# show ip route
<Output Omitted>
Gateway of last resort is 10.1.1.2 to network 0.0.0.0

R* 0.0.0.0/0 [120/1] via 10.1.1.2, 00:00:13, Serial0/0/0
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0.0.0.0/8 1s variably subnetted, 3 subnets, 2 masks
10.1.1.0/30 is directly connected, Serial0/0/0

L 10.1.1.1/32 is directly connected, Serial0/0/0

R 10.2.2.0/30 [120/1] via 10.1.1.2, 00:00:13, Serial0/0/0

172.30.0.0/16 is variably subnetted, 3 subnets, 2 masks

C 172.30.10.0/24 is directly connected, GigabitEthernet0/1

L 172.30.10.1/32 is directly connected, GigabitEthernet0/1

R 172.30.30.0/24 [120/2] via 10.1.1.2, 00:00:13, Serial0/0/0

¢Como se puede saber, a partir de la tabla de routing, que la red dividida en subredes que
comparten el R1 y el R3 tiene una ruta para el trafico de Internet?

__ SEVISUALIZA QUE LA DIRECCION DEL R1 Y 3R3 __

P R2 =

| Physical I Canfig | CLI | Attributes

105 Command Line Interface

BEZfsh ip route
Codes: L - local, C - connected, 5 - static, B - RIP, M - mobkile, B — BGEP
I — EIGRP, EX - EIGRP externzl, O - O5PF, IR - OS5PF inter area
N1 - OS5PF N55L external type 1, W2 - OS5PF NS55L external type Z
El1 - O5PF external type 1, EZ - O5PF external type 2, E — EGPE
i - I5-I5, L1 - I5-I5 lewel-1l, LZ - I5-I5 lewel-Z, ia - I5-I5 inter area
* — rcandidate default, U - per-user static route, o — ODR
P - periocdic downloaded static route

Cateway of last resocrt is 209.165_201.2 to network 0.0.0.0

10.0.0.0/8 is wvariably subnetted, 4 subnets, Z masks

10.1.1.0/530 is directly connected, Serial0/s0/0

10.1.1_2/32 is directly connected, Serial0/0/0

10.2_.2.0/30 is directly connected, Serial(/0/1

10.2.2.2/32 is directly connected, Serial0/ 0,1
172.30.0.0/16 is wariably subnetted, Z subnets, Z masks

1 0.0/1e [120/1] wia 10 Seriall/s

: Seriald/s0/0

209_.165_.201_.0/24 i3 wvariaebly subnetted, Z subnets, Z masks
c 209.165_.201_.0/24 i3 directly connected, GigabitEthermnet0/0
L 209.1e5.201.1/32 is directly connected, GigabitEthernetl,0
S 0.0.0.0/0 [1/0] wia 205.16e5.201.2

c
L
C
L

d. Consulte la tabla de routing en el R2.
¢En qué forma se proporciona la ruta para el trafico de Internet en la tabla de routing?
__por las rutas estaticas _

Paso 6. Verifique la conectividad.

a. Simule el envio de tréfico a Internet haciendo ping de la PC-A y la PC-C a 209.165.201.2.
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ieron éxito los pings? __ Sl

® pcC

Physical Caonfig Desktop Programming Atfributes

mmand Prompt

\»ping

Pinging

nd trip times
1ms, Maximum

Physical Config Desktop Programming Attributes

ommand Prompt

Ping statist

Minimum = 1lms,

b. Verifique que los hosts dentro de la red dividida en subredes tengan posibilidad de
conexion entre si haciendo ping entre la PC-A 'y la PC-C.

¢ Tuvieron éxito los pings? __SI

¥ pcc "R T

Physical Config Desktop Programming Attributes
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Tabla de direccionamiento
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configurar IPv6 enlos dispositivos

|

a parte 3, configurara todas las interfaces con direcciones IPv6 y verificara la

Direccién IPv6/longitud de Gateway
Dispositivo Interfaz prefijo predeterminado
2001:DB8:ACAD:A::1/64
R1 G0/1
FEB80::1 link-local No aplicable
2001:DB8:ACAD:12::1/64
S0/0/0 00 8 c /6 :
FEB80::1 link-local No aplicable
2001:DB8:ACAD:B::2/64
R2 G0/0
FEB80::2 link-local No aplicable
$0/0/0 2001:DBE_3:ACAD:12::2/64 .
FEB80::2 link-local No aplicable
2001:DB8:ACAD:23::2/64
S0/0/1 00 8 c 3::2/6 :
FEB80::2 link-local No aplicable
2001:DB8:ACAD:C::3/64
R3 G0/1
FEB80::3 link-local No aplicable
2001:DB8:ACAD:23::3/64
S0/0/1 00 8 c 3:3/6 .
FEB80::3 link-local No aplicable
PC-A NIC 2001:DB8:ACAD:A::Al64 FES80::1
PC-B NIC 2001:DB8:ACAD:B::B/64 FE80::2
PC-C NIC 2001:DB8:ACAD:C::C/64 FE80::3

Paso 1. configurar los equipos host.

Universidad Nacional
Abierta y a Distancia

Consulte la tabla de direccionamiento para obtener informacion de direcciones de los equipos

host.

Paso 2. configurar IPv6 en los routers.

Nota: la asignacion de una direccion IPv6 ademas de una direccion IPv4 en una interfaz se
conoce como “dual-stacking” (o apilamiento doble). Esto se debe a que las pilas de

protocolos IPv4 e IPv6 estan activas.

a. Para cada interfaz del router, asigne la direccion global y la direccidn link local de la tabla

de direccionamiento.

y
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105 Command Line Interface

g 4 -

=
RZ (config) #inte
B2 (config) finterface gl/0
RZ (config-if) #ip?
ip ipwe
RZ (config-if) #ipve ad
B2 (config-if) #ipwe address 2001:db8:acad:b::2/84
RZ (config-if) #ipve ad
BZ (config-if) #ipve address feB0::Z 1i
RZ lconfig-if) #ipve address £fef0::2 link-local
RZ {config-if) fexit
RZ (config) gint =
RZ (config) §int
RZ (config) #interface se
RZ (config) finterface serial 07050
B2 (config-if) #ipwe address 2001:db8:acad:12::2/64
RZ (config-if) fipve address £fefB80::2 link-loccal
B2 (config-if) fexit
RZ (config) finterface serial 07071
BZ (config-if) #ipve address Z001l:db8:acad:Z3::Z/64
RZ lconfig-if) #ipve address £fef0::2 link-local
BZ (config-if) fexit
RZ (config) fexit
RIE
%5¥5-5-CONFIG I: Configured from conscle by conscle

LU SRR e

| Physical I Config | CLI | Attributes

105 Command Line Interface

Enter configuration commands, one per lime. End with CNIL/Z.
Bl {config)éinter g

Bl (config) f#inter gigabitEthernet 0/1

Bl {config-if) #ipve ad

Rli{config-if) gipve address Z00l:dbB:acad:a::1/64

Rl {config-if) #ipve address fe80::1 1i

Bl {config-if) #ipveé address £feB80::1 link-local

Bl {config-if) #exit

Rl {config)f#inter se

Bl (config) f#inter serisl 0/0/0

Bl {config-if) #ipveé address Z2001:db8:acad:1Z::1/e4
Bl {config-if) #ipve address felB0::1 link-local

Rl (config-if) gexit

Bl (config) fexit

Bl

35¥5-5-CONFIG I: Configured from conscle by console

P R2 -—— — — -—

Physical | Config | CLI | Attributes

105 Command Line Interface

R3({config) #inter g

B3 ({config) #inter gigabitEthernet 071

B3 (config-if) gipwv

B3 ({config-if) #ipve ad

R3({config-if) #ipwve address Z2001:dbB:acad:c:-:3/64
R3({config-if) #ipve ad

B3 ({config-if) #ipve address £e80::3 1i

B3 ({config-if) #ipvwe address £e80::3 link-local
R2({config-if) fexit

R2{config) #inter s0/0/1

R3({config-if) §ipve address Z2001:dbB:acad:-23::3/c4

R3({config-if) §ipve address £feB80::3 link-local
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B R2

Enter configuration commands, ons
Bl{config)#ipve unicast-routing

| Physical | Config | CLI | Attributes

®R3

BZ (config) #ipve unicast-routing

DT Tt #

e

| Physical | Config | CLI | Attributes

0

r == F 3

| — P
105 Command

B3 {config) #ipve unicast-routing

N2 fmmmFd &

c. Introduzca el comando apropiado para verificar las direcciones IPv6 y el estado de enlace.

Escriba el comando en el espacio que se incluye a continuacion.

____show ipv6 interface brief

[administratively down/down]
[up/up]

[up/up]l

[administratively down/down]
[administratively down/down]

Blfshow ipvée interface brief
GigabkitEthernetd/0
GigabitEthernet0/1
FEB0::
Z001:DBB:ACAD:-A:-:1
SerialdsO0rs0
FE&80::
Z2001:DBB:ACAD:-1Z2::1
SerialdsSOr1
Vlianl
Rl
BEZ2fsh ipwvé interface brief
GigakitEthernetd/s0
FEBO::2Z
Z001:CBE:-ACAD:B::2
GigabkitEthernetl/1
Serizl0sOr0
FEBO::2Z
Z001:DBE:-ACAD:1Z::Z
Seri=l0s0/1
FEBO::Z
2001 :DBE:-ACAD:-Z3::2
vlaFl

[up/up]

[administratively down/down]
[up/ up]

[up/up]

[administratively down/down]

Universidad Nacional
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BE3fshow ipveé interface brief
FigabitEthernet0/0 [zadministratively down/down]
FigabitEtherneti/1 [up/up]
FEBO::3
2001 :DBEB:-ACAD:C:-:3
Seri=ld/ 0 0 [zadministratively down/down]
Seri=ld/ 0 1 [up/up]
FEBO::3
Z2001:DB3:-ACRD:23::3
Vlanl [zadministratively down/down]
B3E

d. Cada estacion de trabajo debe tener capacidad para hacer ping al router conectado.
Verifique y resuelva los problemas, si es necesario.

B pcC
X 4 B e anm

Physical | Config | Desktop | Programming Attributes

mand Prompt

Packet Tracer PC Command

o T

BACAD:-C:-:-3

Lpproximate round trip times
Minimim = Oms, Maximm =
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Command Prompt

Command Line 1.0
RCAD:-R:-:1

ACAD:-RA-:]1 with 3

o
]

oL
]
3

o
]

o of o ¢

mmmim

3
]
3

=

E ts: Sent 4 ed
Approximate round trip times in mi
Minimim = Oms, Maximum = lms

O s

=1

= o=

¥ pC-B TR T
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Command Prompt

Packet Tracer PBC Command

C-w»ping Z001:-DBB-ACAD:B::Z

Pinging 2001:

0 (0%

0 (0% loss)
mate round trip times in milli-seconds:
= Oma, Maximim = lms, Average = 0Oma

e. Los routers deben poder hacerse ping entre si. Verifique y resuelva los problemas, si es
necesario.

Ping del R3 > R2
R3gping Z001:DBEB:RCARD:Z3::2Z

Type escape sSegquence to abort.

Sending 5, 100-byte ICMP Echos to Z2001:DBB:ACAD:-Z23::2, timeout is
Z seconds:

Success rate is 100 percent (5/5), round-trip minfavg/max = 1/2/€
ms
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BEZ2fping Z001:DBE:RCRAD:1Z2::

Type escape seguence to abort.
Sending 5, 100-byte ICMP Echos to Z2001:DBE:ACRAD:1Z2::1, timeout is
2 geconds:

Success rate is 100 percent (5/5), round-trip min/favg/max = 1/2/8
ms

configurar y verificar el routing RIPng

En la parte 4, configurara el routing RIPng en todos los routers, verificara que las tablas de
routing estén correctamente actualizadas, configurara y distribuird una ruta predeterminada, y
verificara la conectividad de extremo a extremo.

configurar el routing RIPng.

Con IPv6, es comun tener varias direcciones IPv6 configuradas en una interfaz. La
instruccion network se elimind en RIPng. En cambio, el routing RIPng se habilita en el nivel
de la interfaz y se identifica por un nombre de proceso pertinente en el nivel local, ya que se
pueden crear varios procesos con RIPng.

a. Emita el comando ipv6 rip Testl enable para cada interfaz en el R1 que participara en el

routing RIPng, donde Test1 es el nombre de proceso pertinente en el nivel local.

R1(config)# interface g0/1
R1(config)# ipv6 rip Testl enable
R1(config)# interface s0/0/0
R1(config)# ipv6 rip Testl enable

Bl (config) #inter

Bl {config) #interface g

Bl {config) #interface gigabitEthernet 071
Bl {config-if) #ipw

Bl {config-if)#ipwve rip t

Bl {config-if)#ipwve rip te

Bl {config-if)#ipwve rip Testl en

Bl {config-if) #ipwve rip Testl enabkle
Bl {config-if) fexit

Bl {config) #inter

Bl {config) #interface de

Bl {config) #interface s

Bl (config) #interface serial 0070
Bl {config-if)#ipve rip Testl enable

b. Configure RIPng para las interfaces seriales en el R2, con Test2 como el nombre de

proceso. No lo configure para la interfaz GO/0

BZ (config) #interface serisl 07050

RZ (config-if) ¢#ip

BZ (config-if) §ipvé rip Testi en

BZ (config-if) #ipwve rip Testi enable
BZ (config-if) #interface serial 0/0/1
RE(cnnfig—if)#vaE rip TestZ enzsble

Universidad Nacional
Abierta y a Distancia
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igure RIPng para cada interfaz en el R

3{config) #interface gigabitEthernet 0/1
B3 (config-if) #ipvet rip Test3 en

B3 (config-if) #ipvwé rip Test3 enakle

B3 ({config-if) #inter

B3 ({config-if) #interface s3/0/0/1

de proceso.

% Invalid input detected at "~' marker.

B3 ({config-if) fexit

B3 ({config) #inte

B3 (config) #interface se

B3 (config) #interface serial 0/50/1
B3 ({config-if) #ipvet rip Test3 enabkle
RE(cnnfig—iF)#EKit

d. Verifigue que RIPNng se esté ejecutando en los routers.

Los comandos show ipv6 protocols, show run, show ipv6 rip database y show ipv6 rip
nombre de proceso se pueden usar para confirmar que se esté ejecutando RIPng En el R1,
emita el comando show ipv6 protocols.
R1# show ipv6 protocols
IPv6 Routing Protocol is "connected"
IPv6 Routing Protocol is "ND"
IPv6 Routing Protocol is "rip Test1"
Interfaces:
Serial0/0/0
GigabitEthernet0/1
Redistribution:
None

¢En qué forma se indica RIPng en el resultado?
Show ipv6 rip Testl

Rlfshow ipvée protocols
IBw& Bouting Protocol is "connected™
IBvwe Routing Protocol is "HD™
IPvEe Routing Protocol is "rip Tesatl™
Interfaces:
GFigabkitEthernetl/1
Serialdys0/ 0
Bedistribution:
None

e. Emita el comando show ipv6 rip Testl.

R1# show ipv6 rip Testl

RIP process "Test1", port 521, multicast-group FF02::9, pid 314
Administrative distance is 120. Maximum paths is 16
Updates every 30 seconds, expire after 180
Holddown lasts 0 seconds, garbage collect after 120
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plit-horizon 1s on; poison reverse IS 0
Default routes are not generated
Periodic updates 1, trigger updates 0
Full Advertisement 0, Delayed Events 0
Interfaces:

GigabitEthernet0/1

Serial0/0/0
Redistribution:

None

¢ Cuales son las similitudes entre RIPv2 y RIPng?
___similitud como la difusién de rutas

Inspecciones la tabla de routing IPv6 en cada router. Escriba el comando apropiado que se
usa para ver la tabla de routing en el espacio a continuacion.

___show ipv6 router

Blfshow ipve route
IBvEe Routing Takle - 7 entries
Codes: C - Connected, L - Local, 5 - 5tatic, B - RIP, B — BEP
T - Per—user S5tatic route, M - MIBve
I1 - I5I5 L1, IZ - I5IS5 L2, IA - IS5IS5 interarea, IS5 — IS5IS5 summary
O - O5BF intra, ©I - O5PF inter, OEl - OS5BF ext 1, CEZ2 - OSPF ext 2
COM1 - OSBF M55SR ext 1, COMZ - OSPF MSS5R ext 2
D — EIGRP, EX - EIGRP externszl
C Z2001:DB8:ACAD:A::/e4 [0/0]
wia GigaebitEthernetl/1l, directly connected
L Z001:DBE:-ACRAD:-A-:1/128 [0/0]
wia GigabitEthernetl/l, receiwve
=) 2001:DBRE8:ACRD-Coz/e4 [l20/3]
wia FEB0::2, Serisl0 070
C Z001:DBE:-ACRAD:-12::/64 [0/0]
wia S5erial0/s0,/0, directly connected
L Z2001:DBE8:-ACRD:-12::1/128 [0/0]
wvia Serisl0s0/0, receiwve
=} Z001:DBB:-ACAD:-Z3::/ 84 [120/2]
wia FEB0::2, Serisl0/ 0/0
L FFOO-:z/8 [0/0]
wia Mullld, receiwve

En el R1, ;cuéntas rutas se descubrieron mediante RIPng? 2
En el R2, ¢ cuantas rutas se descubrieron mediante RIPng? 3
En el R3, ;cuantas rutas se descubrieron mediante RIPng? 2

Verifique la conectividad entre las computadoras.

¢Es posible hacer pingde laPC-AalaPC-B? __no_
¢Es posible hacer ping de laPC-AalaPC-C? __ si
¢Es posible hacer pingde laPC-CalaPC-B? __si_
¢Es posible hacer pingde laPC-CalaPC-A? __ si
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qué algunos pings tuvieron exito y otros no?

rip estaba desactivado

Paso 2.- configurar y volver a distribuir una ruta predeterminada.

a. Desde el R2, cree una ruta estatica predeterminada a la red:: 0/64 con el comando ipv6
route y la direccion IP de la interfaz de salida GO/0. Esto reenvia todo trafico de direccion
de destino desconocida a la interfaz GO/0 del R2 hacia la PC-B y simula Internet. Escriba
el comando que utilizé en el espacio a continuacion.

__R2(config)#ipv6 route 0:0:0:0::0/64 gigabitEthernet 0/0

B2 {config)#ipve route 0:0:0:0::0/64 gigabitEthernet 0,0
RZ (config) g

b. Las rutas estaticas se pueden incluir en las actualizaciones RIPng mediante el comando
ipv6 rip nombre de proceso default-information originate en el modo de configuracion
de interfaz. Configure los enlaces seriales en el R2 para enviar la ruta predeterminada en
actualizaciones RIPng.

R2(config)# int s0/0/0
R2(config-rtr)# ipv6 rip Test2 default-information originate
R2(config)# int s0/0/1
R2(config-rtr)# ipv6 rip Test2 default-information originate

Paso 3. Verificar la configuracién de enrutamiento.

a. Consulte la tabla de routing IPv6 en el router R2.

R2# show ipv6 route
IPv6 Routing Table - 10 entries
Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
U - Per-user Static route, M - MIPv6
I1-ISISLL, 12 -ISIS L2, IA - ISIS interarea, IS - ISIS summary
O - OSPF intra, Ol - OSPF inter, OE1 - OSPF ext 1, OE2 - OSPF ext 2
ONL1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
D - EIGRP, EX - EIGRP external
S ::/64[1/0]
via 2001:DB8:ACAD:B::B
R 2001:DB8:ACAD:A::/64 [120/2]
via FE80::1, Serial0/0/0
C 2001:DB8:ACAD:B::/64 [0/0]
via ::, GigabitEthernet0/1
L 2001:DB8:ACAD:B::2/128 [0/0]
via ::, GigabitEthernet0/1
R 2001:DB8:ACAD:C::/64 [120/2]
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Y1a FE8O0::3, Sena'&ﬁ’

2001:DB8:ACAD:12::/64 [0/0]
a ::, Serial0/0/0

L 2001:DB8:ACAD:12::2/128 [0/0]
a ::, Serial0/0/0

C 2001:DB8:ACAD:23::/64 [0/0]
a ::, Serial0/0/1

L 2001:DB8:ACAD:23::2/128 [0/0]
a ::, Serial0/0/1

L FFO00::/8 [0/0]

a:;, Nullo

¢Como se puede saber, a partir de la tabla de routing, que el R2 tiene una ruta para el
trafico de Internet?

__Porque las rutas se publican en los demas Router y estableciendo rutas estaticas
b. Consulte las tablas de routing del R1y el R3.
¢Cdémo se proporciona la ruta para el trafico de Internet en sus tablas de enrutamiento?

__El'Router que tiene el acceso a internet envia la ruta a los demas routers y se
proporcionan por medio de Rip por ruta estatica

Paso 4. Verifique la conectividad.

Simule el envio de trafico a Internet haciendo ping de la PC-Ay laPC-C a
2001:DB8:ACAD:B::B/64.

¢ Tuvieron éxito los pings? __si

C:h\»ping Z001:DBB:ACAD:C::C

¥

Pinging Z001:DBB:ACAD:C::C with 32 bytes of data:

-
£l
=

{ , Lost = 0 (0% loss),
te round trip tim in milli—seconds:

- p.]

Minimmm = Zms, Maximum = 3ms, Average = Zms

Reflexion
1. ¢Por que desactivaria la sumarizacion automatica para RIPv2?

e Permite optimizar los recursos del router, manteniendo una red con mayor estabilidad y
confiabilidad.
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Porgue en version 2 para la sumarizacion necesaria clases completas para que detecte las

Para que identifique y actualice con las rutas directamente conectadas.

En ambas situaciones, ¢en qué forma descubrieron la ruta a Internet el R1 y el R3?

Las rutas se inicia con la letra R
Con la ruta estatica configurada con ip router.

¢ En qué se diferencian la configuracion de RIPv2 y la de RIPng?

RIPNng se habilita en una interfaz, no en la configuracion del router.
En RIPv2 admite actualizaciones RIPv1, RIPng no.
En RIPv2 podemos colocar etiquetas a las rutas

RIPv2 codifica el siguiente salto en cada entrada en la ruta, mientras que con RIPng se
requiere de una codificacion especifica

RIPng puede configurar varias redes en cada interfaz con un proceso.

Tabla de resumen de interfaces del router
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Resumen de interfaces del router
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Mo de Interfaz Ethernet Interfaz Ethernet Interfaz serial #1 Interfaz serial

router #1 n.2 n.t?2

1800 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/0/0 Serial 0/0/1
(FO/0) (FO/1) (S0/0/0) (S0/0/1)

1900 Gigabit Ethernet 0/0 | Gigabit Ethernet 0/1 | Serial 0/0/0 Serial 0/0/1
(G0/0) (G0/1) (S0/0/0) (S0/0/1)

2801 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/1/0 Serial 0/1/1
(FO/0) (FO/1) (S0/1/0) (S0/1/1)

2811 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/0/0 Serial 0/0/1
(FO/0) (FO/1) (S0/0/0) (S0/0/1)

2900 Gigabit Ethernet 0/0 | Gigabit Ethernet 0/1 | Serial 0/0/0 Serial 0/0/1
(G0/0) (GO0/1) (S0/0/0) (S0/0/1)

Nota: para conocer la configuracion del router, observe las interfaces a fin de identificar el tipo de
router y cuéntas interfaces tiene. No existe una forma eficaz de confeccionar una lista de todas las
combinaciones de configuraciones para cada clase de router. En esta tabla, se incluyen los
identificadores para las posibles combinaciones de interfaces Ethernet y seriales en el dispositivo. En
esta tabla, no se incluye ningan otro tipo de interfaz, si bien puede haber interfaces de otro tipo en un
router determinado. La interfaz BRI ISDN es un ejemplo. La cadena entre paréntesis es la abreviatura
legal que se puede utilizar en los comandos de 10S de Cisco para representar la interfaz.
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8.2.4.5 Lab - Configuring Basic Single-Area OSPFv2

Préctica de laboratorio: configuracion de OSPFv2 bésico de area Unica

Topologia
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Méscara de Gateway

Dispositivo Interfaz Direccion IP subred predeterminado
R1 GO0/0 192.168.1.1 255.255.255.0 N/A

S0/0/0 (DCE) | 192.168.12.1 255.255.255.252 | N/A

S0/0/1 192.168.13.1 255.255.255.252 | N/A
R2 G0/0 192.168.2.1 255.255.255.0 N/A

S0/0/0 192.168.12.2 255.255.255.252 | N/A

S0/0/1 (DCE) | 192.168.23.1 255.255.255.252 | N/A
R3 G0/0 192.168.3.1 255.255.255.0 N/A

S0/0/0 (DCE) | 192.168.13.2 255.255.255.252 | N/A

S0/0/1 192.168.23.2 255.255.255.252 | N/A
PC-A NIC 192.168.1.3 255.255.255.0 192.168.1.1
PC-B NIC 192.168.2.3 255.255.255.0 192.168.2.1
PC-C NIC 192.168.3.3 255.255.255.0 192.168.3.1

Part 2:

En la parte 1, establecerd la topologia de la red y configurara los parametros basicos en los

equipos host y los routers.

Step 1:

PC-PT
PC-4,

s
PC-PT
PC-C

armar la red y configurar los parametros basicos de los dispositivos

realizar el cableado de red tal como se muestra en la topologia.

Universidad Nacional
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inicializar y volver a cargar los routers segun sea necesario.
ROUTER 1

1" 8 r1 e | | —cS—
i —
| Phyw=ical I Config | ZLI | Aatkribukes |
105 Command Line Interface
dmmediatelsy. o~
A suvmmary of T2, laws govermnihng Cisco cryptographic produacts matsy

be found at:
http: uuw_ cisco. comswmwl fexport ocryptoyscoocl fstogrg.-html

If wou reguaire further assistance please contact us by sendirng
email to
export@oisco. Ccom.

Cisco CISCO0124]1 /EF2 (rewisiomn 1.0) with 49315Z0H/ 3Z2758H bytes of
< mMeEmory .-

Irocessor board ID FTH1LSZ400ES

Z Gigabit Ethermnet inter faces

Z Low—speesd serial (syvnocSasync) network interface (=)

DPAM conficmration i=s &4 bits wide with parity di=sakbled.

EZEEHE bytes of nmon—wolatile configuaration memory.

243933 58K bytes of ATA System CompactFlash 0 (PRead WMrite)

——— Svystem Configuration Diaslog ———

Woald wou like to enter the initial configuration dialog? [yess =
o]z —
Zkrl+F& ko exit CLI Focus [ Copy ] [ Paske
1| [l Tep
—= = = = = =

ROUTER 2

[ % Rz F@éﬂ

| Phywsical I Zonfig | ZLI | Atkributes |

IS Cormmand Line Inkterface

email to
eXxport@ocisco. com.

Ci=sco CISCO01941YHES (rewisiomn 1.0) with 4915Z0H/ FZ762H bytes of
mMEmoE S -

Processor board IDr
EZ Gigabit Ethernet

FTH1E5Z400HKES
inter faces

Z Low—specaed serialiisyncsasyac)

network interface (=)

DPRAM conficuaratiorn is &4 bits wide with parity disakled.
EZE55HE byte=s of non—wolatile configuaratiorn memorsy.
Z49556H bytes of ATA Svyvstem CompactFlaskh 0O [(ReadsMrite)
——— EB¥ywstem Configaratiorn Dialog ———
Worald wow like to enter the initial configuration dialog? [yess

o]z M

Press BRETURMN to gett started!

POt e =

CEkrl+F6 ko exik CLI Focus [ Zops ] [ Paske

[ Top

Universidad Nacional
Abierta y a Distancia




A~ P

ol I ol l | Universidad Nacional

l%l ﬁ\ b Abierta y a Distancia
ci1sco WCisco Network@%ademy Nind Wids Oper

B R3

| Phsical I Config CLI Atkributes

105 Command Line Interface

email to -~
eXport@cisco. Comn.

Cisco CISCO0194]1/KFS (rewvisiom 1.0) with 431520E/IEZ7Y58E bytes of
MEMOEY .

Processor board ID FTHK1EZ400KES

Z Gigabhit Ethernet inter faces

Z Low—speed serialisyncfasync) network interface (=)

DERAM conficaration is &4 bits wide with parity disabled.

ZEEE bytes of non—wvolatile configuration memory.

Z493256K bytes of ATA System CompactFlash 0 (RPeads/WMrite)

——— 8vstem Conficuration Dialog ———
TWowald wou like to enter the initial configuration dialog? [ves/s

nol]: M

Pre== RETURN to get =started!

« [n ]

Router 3=-|

Chrl4+-F& ko exit CLI Focus Copy ] [ Paste ]

[T] Top

Step 3: configurar los pardmetros basicos para cada router.

a. Desactive la busqueda del DNS.
Configure el nombre del dispositivo como se muestra en la topologia.
Asigne class como la contrasefia del modo EXEC privilegiado.
Asigne cisco como la contrasefia de consola y la contrasefia de vty.

® o o o

Configure un aviso de mensaje del dia (MOTD) para advertir a los usuarios que el acceso
no autorizado esta prohibido.

f. Configure logging synchronous para la linea de consola

Router 1 Puntos a-b-c-d-e-f
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"hysical I Config | LI | Aktributes |

Ii25 Command Line Interface

Enter configquration commands, onhe per line. End with CHNTL/sZ. i
Bouter (config) fno ip dom
Lot e ofnfiol fno in dowps =1lono
Eouter (configl #no ip domain-lookup a
Bliconfighi#line console 0O
Bliconfig-line)#password cisco
Bliconfig-line)#login
Bliconfig-line)#line vty 0O 15 d
Bliconfig-line) fpassword cisco -
elcome Authorized TUser
Tnauthorized access prohibited!# &
o — e
¥ Inwalid input detected at '"™' marker.
Bliconfig-line)fhamnnner motd #lelcome Authorized Users
Tnauthorized access prohibited #
¥ Inwvalid input detected at '"' marker.
Bliconfig-line) fbhamnner motd FWelcome Authorized Users e
Tnauthorized access prohibited!#
% Imwalid input detected at '*' marker. =
Bliconfig-line)#bamnner motd #lnauthorized access prohibited! #
% Imwalid input detected at '*' marker.
Bliconfig-line)#bhamner motd #lnauthorized access prohibited!#
Bliconfig)#logging syhchronous
% Imwalid input detected at '™' marker.
Bliconfig)#logging sync
Bliconfigl#logging syihchronous
¥ Inwalid input detected at '"™' marker. -
atautmdahaiutatutb] bkt Tl ah o wh ol B 1t

Bl {config-line)#logging =
Bliconfig-line)#logyging synchronous
Bliconfig-line)fexex—tin
Bliconfig-line)ffexec

Bl iconfig-line)fexec—timeont 0O 10 I-af#' E
Bliconfig-line) fur

o

Router 2 Puntos a-b-c-d-e-f
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Bouter=enable
Bouterfcoconft

E ine. End with CHTL/Z.
RBouter (config) fno ip domain-1

| w

e Secret class

consale o

S

BZ iconfigl#fline

% Imwalid input detected at '*' marker.
PElconfigifline console 0

Rz iconfig-line) fpassword cisco

IZ{config—line) flogin # d
BElconfig-line) fline vty 0O 15

BElconfig-line) fpassword cisco
1RZiconfig-line) flogin

| Bz iconfig-1line) fbhanner motd funathorized access prnhihited!#* .
PZliconfigifline console 0

BZiconfig-line) #lo

BEloconfig-line) #logyi

BEfconfig-line) flogging =

BEZlconfig-—-line) #logying synchronous
Bziconfig-line) fexec—time

BElconfig-line) fexec—timeouts 0O 10 F
Router 3 Puntos a-b-c-d-e-f
¥ R3 - L =

*

| Phy=sical I Config ZLI akkribuktes

IS Command Line InkerFace

T T T

Translatirng "conft"_ | domain server [(ZE55_ FZE5E_FZEE_FZEE)

% TTnknown commarnd or compuatber mname, or anabhle to find compuater
addraess

Pouterfcont ©

line. Exnd with CHTL/=Z.
Douter (cont

T iconfiglifenablse secret class

=

EZiconfig—line) fpassword cisco

PZiconfig—line)#login

PE2lioconfig—line)HFline w3y O 15 o
EZiconfig—line) fpassword cisco

Polconfig—linel#loogin

IH fcomnfig—linel fharnneyry motd Ffuanathorized access prohibited!l#
EEi{comntfigl#line console U

ESlconfig—linel#logg

ol PR P [ O T R

REiconfig-—linel#flogging =syrnchromnouas
RS i{config—line)fexec

B iconfig-—line) #fexec—tim=ocut O f
Doflcomnftig—dinel forac—ttimaonit O 10
PEiconfig—line) fernd

B2

#FEYSE—E5—CONFIG T: Configured from console by console

B2 H#wr

Building comnfiguaratiom. . o
[DK]

B

1]

Universidad Nacional
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onfigure la direccién IP que se indica en la tabla de direccionamiento para todas las
interfaces

h. Establezca la frecuencia de reloj para todas las interfaces seriales DCE en 128000.
i. Copie la configuracion en ejecucion en la configuracion de inicio

ROUTER 1 G-H-I

[ R1 L= | E |

A - - .

il | Physical Zonfig | CLI | Aktributes

105 Cammand Line Intetface

Tnauthorized access prohibited! -
User Access Werification
Password:

Rl=enable

Paszsword:

Rlfconf t

Enter confimuaration commands, one per line. End with CHNTL/Z.
Bliconfig) #int gls0

Bliconfig-if)fip addres=s 192 _168.1.1 255 _:ZEL_EEE. D

i Bliconfig-if)#no shut

m

Bliconfig-if)# -
3LINE-5-CHANGED: Interface GigabitEthernet0/0, changed state Lo

up

(LINEPROTO-E-UPDOWN: Line protocol on Interface
GigabitEthernet0,/0, changed state to up

Password:

Blffcont «©

Enter configuration commands, one per line. End with CHTL/Z.
Bl iconfig)fint =s0/0/0

Bliconfig-ifl#ip address 19F_168.12.1 ZEL.EZEE.EZEE_ELZ
Bliconfig-if)#no shut

¥ LINE-L5-CHANGED: Interface Serially 0,0, changed state to dowm
Bliconfig-ifl#int =000

Bliconfig-ifl#clock rate 1z8000

Bl iconfig-if)#no shut

Bliconfig-ififint s0,/0,/1

Bliconfig-if)fip address 19F.162.132.1 ZLL_ ZLL_ZLL_ZE2
Bliconfig-if)#no shut

m

(#LINE-E-CHANGED: Interface Serially 071, changed state to dowm
Dliconfig-if)#
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I Phywsical I —onfig LT SAkkribukes I

IS Command Line InkerFace

e Ing-tres modse DUSE

imterface GigabitEchernetc0s0

ip address 192 _ 1es8_2_1 =E5E_=ZS5E_zE5ES5_0
duplex auaco

speed auto

'

imter face GigabitcEchermes0O-s1

meo dip address

duplex auco

spead auto

shuas dowrn

'
imter face SHerial0s0s 0

ip address 192 _1s8_1=Z.2 =ZE5E5_=Z5E6_=ZEE_=ZE5=
'
imterfacse Serisl0s0s 1

ip address 192 _ 1es_=2=_.1 ZEE_ZEE_ZEE_=ZE=
Slock rate 1=ZS000

'
imterfacse Wliamnl

mo dip address

——More——

ROUTER 3 G-H-I

Fhysical |  config LI Aktributes |

IOS Command Line Inkerface

'
'
'
'
'
o dip domain—loockus

'
'
spamming-tres mods pwsc
'
'
'
'
'
'

Admter Face CigabitEtchernet0 0

ip asddress 19=2_1s5_.3_.1 =E£E5_=ZS5E5_=2Z&55_0
duplex suaco

spesd auco

'
imcerfacse GigabitcEcthermeac0Orl

no dip addreaess

duplex suaco

imter face SerialOs0s0

ip address 19z _ 1lseS_12_F ZEE_ZES_ ZEE_=zZEZ

claock rate 1zZS000 i
'

imrerfacse Serislorsosl

ip address 192.16S.23. 2 ZE5E5E_ZE5ES5.=ZE5E5_=zE5=2
]

imterfacse Wilianl
no dip addreaess
sShouas dowrn

——More—-—
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0s equipos host

L? PC-A

—_——————

Phywsical I Config | Desktop | Programminig I Attributes |

IP Configuration

() DHCP @) Skatic
IP Address 192.168.1.3
Subnet Mask 255.255.255.0
Default Gakeway 192.165.1.1
DM Server 0.0.0.0
PC-B
. pC-B 'ﬂ
r—
Physical I Config | Deskiop | Programming I attribukes |

—onfigurakion

IF Configurakion

) DHCP @) Skatic

IP address 192,168.2.3
Subnet Mask 255.255.255.0
Default Sakteveayw 192.1658.2.1
DMS Server 0.0.0.0

5 ® pcc ﬂ
—

Phwsical I onfig | Deskiop | Prograrming I Attribukes |

P Configuration

IF Configuration

) DHCP @) Skakic

-

IP Address

Subnet Mask

Default Gateway

DMS Server

192,168.3.3

255.255.255.0

192.165.5.1

0.0.0.0
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barla conectividad.

ers deben poder hacerse ping entre si, y cada computadora debe poder hacer ping a su
g y predeterminado. Las computadoras no pueden hacer ping a otras computadoras hasta
que no-se haya configurado el routing OSPF. Verifique y resuelva los problemas, si es necesario.

J_i!ﬁl = =l I

| Physical I Zonfig CLI Atkribukbes

IS Cammand Line Interface

Pre=s== RETURM to get startadl
Thauthorized access prohibitcedl
Tser Access Werification
Password:

RBlrenables

Password:

Blgping 132_163_12_ 2

Types =scapse Sequencs to abort .

Sendirng &, 1lO00-kbyte ICHMP Echos to 193Z_1&628_1Z.Z, timeout is Z
seconds:

| FPhwsical I Config | CLI | Atkributes

125 Command Line Inkerface

Uszser Access Verification
Password:
R3renable

Password:
R3fping 12z.le8.1z2.2

i Type escape sequence to abort.
4 Sending &, l00-byte ICMP Echos to 192 163 12.Z2, timeout is Z
seconds:

SBuccess rate is 0O percent (075}

Ri3ffping 192 162 3.1

| Type escape sedquence to ahort.
3 Sending &5, l00-byte ICMP Echos to 19Z_168_F32.1, timeout is Z
seconds:

Snuccess rate i= 100 percent (5/5), round-trip min/avg/max =
il 153715 ms=

m. |
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Zommand Prormpk

Part3:  Configurar y verificar el enrutamiento OSPF

En la parte 2, configurara el routing OSPFv2 en todos los routers de la red y, luego, verificara que
las tablas de routing se hayan actualizado correctamente. Después de verificar OSPF, configurara
la autenticacion de OSPF en los enlaces para mayor seguridad.

Step 1: Configure el protocolo OSPF en R1.

B Rl = | 5] | S—

Physical —onfig LI Atkributes

IS Command Limne Inkerface

Password:

Rl=e=nabls

Password:

RlgconE

Comfiguring from terminal, memory, or network [terminall?
Enter comnfiguration commands, one per line. Emnd witlh CHTL.SZ.
Blicomnmficgl#rouner ospmE 1

Rlicomfig—routerlfnetwork 192_1s2.1.0 0O_.0_0_ 255 are=s O
Rliconfig-router)fnetwork 192 _168_12.0 0O_0_0.3 area O
Bliconfig-router!fnetwork 122 1S2_13%.0 0_.0_.0.3 area O

Bl o Fior—1ronat =1 ) og

ol

CErl4+F& to exit CLI Focus Copy | | Paste

Top




y

de vecino en el R1.
Ri1#

CIsco ‘Cﬁ:gNetworkWCademy

mando router ospf y agregue las instrucciones network para las redes en el R2 y el R3.
0 el routing OSPF esté configurado en el R2 y el R3, se muestran mensajes de adyacencia

Universidad Nacional
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00:22:29: %0OSPF-5-ADJCHG: Process 1, Nbr 192.168.23.1 on Serial0/0/0 from LOADING to

FULL, Loading Done
R1#

00:23:14: %OSPF-5-ADJCHG: Process 1, Nbr 192.168.23.2 on Serial0/0/1 from LOADING to

FULL, Loading Done
R1#

@ Rz

| Physical I Zonfig LI Aakkributes

IOS Command

Line Interface

= TS E T
FPassword:

DRE=cnakble

Password:

PRZgconft o

Enter configuractiorn commands, one
BEZ {configl##frouter ospf 1
RPEliconfig-—router) fnetworlk 192 12
RElconfig-router ) fnetwork 192 1&8S5._
PEZliconfig—routex i #

OZ:-F1:20: 0ZIPF—S—ADJCHG: FProces=s
Serial0ys0N from LOADTING o FULL

PEliconfig—routerl fnecwork 192 1&65._
PZliconfig—routexr ) Fernd
BE

REZf#wr

Building configuraciorn. o -
[DE]

D=4

rer line. Ernd witlh CHTL =

Z.0 O.0_0_EZEE sraeam O
1z 0 o_0_ 0.3 ares 0O

1, Hbr 132.155S.13%.1 on
Loading Done

ZF.0 0.0. 0.3 areas 0O

EFSVWE—L-—COMFIG_ _T: Comnfiglarsd from comnsols by consols

I
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Phwsical I Zonfig LI Akkribukes
IOS Command Line Interface
p -
Password:
PZrenable
Password:
D2fconft «
Enter configuaration commands, one per line. Ernnd witclhh CHTLAZ.
B3 (config)#
= jetct
#SWESE-E-COMNFIGC I: Configured from comnsoles by console
D2fconft «
Enter configaratiorn commarnds, one per line. End with CHTL/S=.
PEicomnfigl #Froucer ospf 1
PZicomnfig—routexr)
E3iconfig—router)fnetwork 12Z2_163_. 3.0 0. 0_0_.Z55 area 0
PRZiconfig—router)frnetwork 123Z_1e2_12. 0 0. 0. 0.3 area 0O
PRiconfig—router) #fnetwork 129Z2_182_2Z2.0 0. 0. 0.2 area 0O il
PSiconfig—router) # |E|
O0Z:-223:E51: %0EPF—E5E—-ADJCHG: Process 1, Mbhr 12Z_ 12 132.1 on -
Serialds/0/0 from LOADTING o FULL, Loading Done
PEiconfig—router) #
Zkrl4+F& ko exit LI Focus [ Copy ] [ FPaste ]
[ Top
-r- - . -2z -
Step 3: verificar los vecinos OSPF y la informacion de routing.

a. Emita el comando show ip ospf neighbor para verificar que cada router indique a los

demas routers en la red como vecinos.
R1# show ip ospf neighbor
Router 1

B R1

| Phuwsical I Config | CLI | Attributes

105 Command Line Inkerface

Thauthorized access prohibited!
User Access Werification
Password:

Blrenable

Password:

Rlf#=show ip ne

Blfshow ip ospf

Blf=show ip ospf ne
Rlf=show ip ospf neighhbor

Neighbor ID Pri State Dead Tim= Addre=ss=s Interfacs
19z 162 £3.1 u} FULLS - ao-o00:323 13z 1le2 1. E Serialls0s0
19z 168 _23_2 a FULL, - ao:-ao:- =37 12z 1628 _13_2 Serialdsf0Orl
Rl

Universidad Nacional
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| Pheysical Config | LI | Attributes |

105 Command Line Interface

Unauthorized access prohibited!
- Uzer Access Verification
Password:

Bl=enahle

Password:

Blfshow ip ospf nei
Rlfshow ip ospf neighbor

Neighbor II Pri Srate Dead Time Address Interface
19z 168 23.1 a FULL, - 00:00:z38 12z 168 12. 2 Serialds050
19z 168 E3.Z a FULL, - 00:00:z30 12z 168.13. 2 Serial0/s051
Rl#

Show ip route R1

® R S mrw ?—__——' )

— —
| FPhysical I Config | CLI | Atkributes |

1535 Command Line Inkerface

i - IS-Is, L1 -

Gateway of last resort

19z 168.1. 0524 is=s
1922 1658.1.0s524
1%z 1658.1.1/32

N1 - OSPF MNE2L external type 1,
El - 0O5PF external type 1, EZ - O03PF external type Z, E - EGP

IS-IS lewvel-1, LZ - IZS-IS lewel-Z2, ia - IS-IS inter area
* — candidate default, U - per-user static route, o — ODER

P - periodic dovmloaded static route

is not set

wvariably subnetted, Z subnets, £ masks
GigabitEchernet0/0
GigabitEthernecoy 0|

i=s directly connected,
is directl connected

Nz - 0OSPF MNEBL external type Z

12z 1% =4 T11

(=} =} (]

O7es] sdia 192 12 1

00;F4; 5D =riall /0 0|

132 1es_ =0 4 [11
152 1es . 1£.07£a 15
1922 162 120520
192 162 12 17322
19z 16812 0,24 is=s
1922 .168.13.0530
L 192168131732
132 165,23 0,30 is

[ w]

[y}

Ose5] wia 192 16513532,

Tarianly SUbneTTed, £ SUBNeTsS, £ mMAasHsS

is directly connected,
i=s directly conhected,

wariably subnetted, Z subnets, £ masks

is directly connected,
is directly connected,
subnetted, 1 subnets

ooz =445, erial0s 051

Serial0s0s0
Serial0s0s0

Serial0s0rs1
Serial0s0s1

Lu] 132 1628. 230,30

[110/128] wia 12Z.168.1Z_.Z, 00:34:43, Serialdy 070 I

1

[110/71z228] wia 192 162 12.2Z, 00:34:49, Serialls 0751

m |

1

Chr+-F6 ko exit CLI Focus

[ Copy ] [ FPaste ]

[T] Top
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mando utilizaria para ver solamente las rutas OSPF en la tab

de routing?

ip route ospf

Step 4: verificar la configuracién del protocolo OSPF.

El comando show ip protocols es una manera rapida de verificar informacion fundamental de
configuracién de OSPF. Esta informacion incluye la ID del proceso OSPF, la ID del router, las
redes que anuncia el router, los vecinos de los que el router recibe actualizaciones y la distancia
administrativa predeterminada, que para OSPF es 110.
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192 162_23_0/30 is subnetted,
a 192,162 22030 [l1l0/1:28]
[110/51Z23])

Blgshow ip protocols

Boucing Protocol is "ospf 1"

RBouter ID 12Z.168.13.1

Maximuam path: 4

Number of areas in this router is 1.

1 subnets

via 1D2.168.1z.2, 00:34:43, Serialls0/70
wia 19Z_168. 1322, 00:324:4%, Serialls0/71

Bouting for Networks:
192.168.1.0 0.0.0.255 area 0
122.168.12.0 0.0.0.3 area 0
192_.168.13.0 0.0.0.3 area 0

Outgoing update filter list for all interfaces i=s nob =et
Incoming update filter list for all interfaces is not set

1l normal 0 stub 0 nssa

redes notificadas

FUWCLIg 1OlUrign ol Sudnce

Gateway Distance
19z2.168.13.1 110
192 168 _23.1 11d
192,168 E3.E 110

Distance: (default i= 110)

Rl

Last Update
O0:-zE:-z8
O0:25:23
O0:-zE:-z8

Chrl+F6E ko exit CLI Focus

distancia

administrativa Copy

[ Top

J

Paste

110
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&

Dlfizhow ip protocols leDiMDEJjSEF

huuting Protocol i=s "ospf 1"
Dutgoing update filter list for all interfaces is not set

Toeoondingoap ot Silsonlist for all interfaces i=s not set
Pouter ID 197_ 168.13.1 d router

Number of areas in thiz router is 1. 1 normal 0 stub 0 nssa
Maximum path: 4

T a-.- r- AT o h I

=

1
122.168.1.0 0.0.0.255 area 0
122.1e8.12.0 0.0.0.3 area 0
132.168.12.0 0.0.0.32 area 0

Gateway Distance Last Tpdate

122.168.13.1 110 00:25:28 ;
192 168.23.1 110 00:25:29 o
197 . 168.23.2 110 00:25:28 -

Distance: |default 1= 110)

Blgshow ip ospf
Bouting Process "ospf 1" with ID 192.168_13.1
Supports only single TOS(TO%0) routes

Supports opagque LBL
BPF schedule delay £ secs, Hold time between two 2PFs 10 secs

Minjimum L5%A4 interval & secs. Minimum LES& arriwal 1 secs
Muamher of external L3232 0. Checksum Suw O0x000000

Mambher of opacgae A% L2A 0. Checksum Sum O0x000000

Manber of DChitless external and opacgue AZ LEA O

Muamher of DoMotlge external and opagque A5 LEL 0O

Mumher of areas in this router i=s 1. 1 normal 0 stub 0 nssa

External flood list length O

Step 5: verificar la informacion del proceso OSPF.

Use el comando show ip ospf para examinar la ID del proceso OSPF y la ID del router. Este
comando muestra informacion de area OSPF y la ultima vez que se calculd el algoritmo SPF.




li.l.nh.nxinouf
Pouting Process "ospf 1" with ID lSZ.lSS.lS.lI

Supports only =single TOS(TOS0) routes
Supports opacue LEL

S2PF =chedule delay & =secs, Hold time betweemn two SPF=s 10 =ecs
Minimum LSA interwval § =secs. Minimuam LSA arriwval 1 =secs

Mumber of external L2A 0. Checksum Sum 0x000000
MNumbher of opacpis AS L2A 0. Checksum Sum O0x000000
Munbher of DChitless external and opacpas AS LEAL O
MNumber of DoMotlge external and opacpas A LE2A O

Munbher of areas in this router i=s 1. 1 normal O stub 0 nssa

External flood list length 0O
| Area BACEEONE (0} 1
Munber of interfaces in this area is 2

o _suthentdication
‘SPF algorithm executed & times ’

Munber of LS4 2. Checksum Sum O0x00bDac

Munber of opacue link LEL 0. Checksum Sum Ox000000

MNMunber of DChitless LE24A 0O
Munber of indication L& 0
Munber of Dolotihge LA O
Flood li=st length O

Step 6: verificar la configuracion de la interfaz OSPF.

Universidad Nacional
Abierta y a Distancia

a. Emita el comando show ip ospf interface brief para ver un resumen de las interfaces con

OSPF habilitado.

Naanrier UL oarnaicdL Uil uosa o
Mawher of DoNotige LS4 0
Flood list length 0

-

Blffshow ip ospf interface brief

¥ Imwalid input detected at '*' marker.
Blficonf
Bliconfig) fshow ip ospf interface brief

¥ Imwalid input detected at '*' marker.

\5l(c0nfigjﬁ

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

el packet

tracer no
soporta este

comando
show ip ospf
interface brief

b. Para obtener una lista detallada de todas las interfaces con OSPF habilitado, emita el

comando show ip ospf interface.
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Blfshow ip osp interface

GigabitEthernet0/0 is vp, line protocol iz up
Internet address iz 19Z_162_.1.1/24, Area 0
Process ID 1, Router ID 13F_165.13.1, Network Type BROADCAST, Cost: 1
Transmit Delay i=s 1 sec, State DR, Priority 1
Designated Router (ID) 122.168.13.1, Interface address 13F_163.1.1
No backup designated router on this network
Timer interwvals configured, Hello 10, Dead 40, Wait 40, BRetransmit &
Hello due in 00:00:0&
Index 1s1, flood cqueus length O
Next O0x0{0) /Ox0{0)
Last flood scan length i=s 1, maximam is 1
Last flood scan time iz 0 msec, maXimum is 0 msec
Neighbor Count i=s 0, Adjacent neighhor count is 0O
Suppress hello for 0 neighbori(s)
Seriald/0 0 i= up, line protaocol is up
Internet address is 13F_168%_12.1730, Area O
Process ID 1, Router ID 19F_1652.13_.1, MNetwork Type POINT-TO-POINT, Cost: &4
Transmit Delay i= 1 sec, State POINT-TO-POINT, Priority O
No designated router on this network
No backup designated router on this network
Timer interwvals configured, Hello 10, Dead 40, Wait 40, Betransmit &
Hello due in 00:00:08
Index Es2, flood fqueus length O
Mext 0x0(0) 0x0{0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maXimam is 0 msec
Neighbor Count i=s 1 , Adjacent neighbor count is 1
Adjacent with neighbor 19Z_168_23.1
Suppress hello for 0 neighbori(s)
Serialds0s 1 i= up, line protocol is up
Internet address i=s 19FZ_162_13.1730, Area O
Process ID 1, Bouter ID 157.162.13.1, Metwork Type POINT-TO-POTIHNT, Cost: &4

Step 7: Verificar la conectividad de extremo a extremo.

Se deberia poder hacer ping entre todas las computadoras de la topologia. Verifique y resuelva los
problemas, si es necesario.

Ping’'s 192.168.2.3 y 192.168.3.3




llllllll 9
c1sco WCisto Networkﬂ'@ﬁ\cademy
? PC-A

Phwsical Zonfig Desklop Programming Akkribukes

¥ pc-a

Physical Config Deskkop Prograrmming Attributes

Part4: cambiar las asignaciones de ID del router

El ID del router OSPF se utiliza para identificar de forma unica el router en el dominio de
enrutamiento OSPF. Los routers Cisco derivan la ID del router en una de estas tres formas y
con la siguiente prioridad:
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ireccion IP configurada con el comando de OSPF router-id, si la hubiera

2) Direccion IP més alta de cualquiera de las direcciones de loopback del router, si la
hubiera

3) Direccion IP activa mas alta de cualquiera de las interfaces fisicas del router

Dado que no se ha configurado ningun ID o interfaz de loopback en los tres routers, el 1D de
router para cada ruta se determina segun la direccion IP mas alta de cualquier interfaz activa.

En la parte 3, cambiara la asignacion de ID del router OSPF con direcciones de loopback.
También usara el comando router-id para cambiar la 1D del router.

Step 1: Cambie las ID de router con direcciones de loopback.

a. Asigne una direccion IP al loopback 0 en el R1.

R1(config)# interface 100
R1(config-if)# ip address 1.1.1.1 255.255.255.255
R1(config-if)# end

LN R1 . -

| Physical I Zonfig | CLI | Atkributes |

105 Command Li

Internet address is 12Z_1628_.13_130, Area 0O
Proce=s=s ID 1, RBouter ID 122 _1&62.13.1, MNMetwork Type POINT-TO-POIMNT, Cost: &4
Transmit Delay i= 1 =ec, Stcate POINT-TO-FOINT, Priority 0O
Mo dezignated router on this network
Mo backup designated router on this necwork
Timer intervals configured, Hello 10, Dead 40, Waitc 40, Retransmit &
Hello dus im 00:00:00
Index 2,2, flood gueus length O
Mext Ox0{0) /0x0{0)
Last flood =scamn length is 1, maximam is 1
Last flood =scan time is 0 msec, maximam is 0 msec
Meighbor Coumnt i= 1, Adjacent neighbor coumnt is 1
Adjacent with neighbor 1922 _ 162 Z3_Z
Suppress hellao for 0 neighbori=s)
Dlg
R1g
Dlg
R1g
D1
R1g
Rlffconft
Translating "cornfc"
% hknowin commard or computer name, oF unable o find computer address

Rlffconft ©

one per line. End with CHTL/SZ.
Dliconfig)finterface lo0 I

Rliconfig—if) g
#FLINE-S5—-CHAMNGED: Inter face Loopbackl, chatnged state to up

#LINEPROTO—S-—UUPDOWH: Line mrotoco o nterface copbackd, changed state to up

Bliconfig-iflfip address 1.1.1.1 EEL5_EZLE_zZELE_ZEE
Bliconfig—if)

b. Asigne direcciones IP al loopback 0 en el R2 y el R3. Utilice la direccién IP 2.2.2.2/32
para el R2 'y 3.3.3.3/32 para el R3.
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I3 Command Line Interface

BZ ffrryr

Building configuration. . .
[DE]

REZffinter face lol

~

% Imwvalid input detected at '' marker.

BEEZffconf
Enter configuaration commands, one per line. Ernd writh CHTL/ Z.
EZliconfigl#inter face laod

BZiconfig-di£)#
*$LIME-5-—CHAMNGED: Inter face Loopbackd, changed state to up

$LINMEPROTO-S5-TUPDOWH: Line protocol on Inmterface LoopbackO,
changed state to up

EZliconfig-—if)#ip address Z_ Z2_ 2.2 EZE_ZEL_EZEL_ZLEE_EEE

[

% Imvalid input detected at marker.

PEliconfig-if)#ip addres=s 2. Z. 2.2 EZE5LE_Z55_=ZE5EE_Z55
RZlconfig—if£)#

1 |

Loopback En Router 3

F_E\!rzg e |_.:.||§|| 5.

| Physical I Canfig | LI | Aktribukes |

105 Command Line Interface

B2iconfig-line) fexec—timeocut 0 0O ~
B3iconfig-line) #do wr

Building configquration. ..

[DE]

B2iconfig-line) fums

o

[

¥ Inmwvalid input detected at marker .

B2iconfig-line) fernd
B3
38YS-5-CONFI _TI: Conficgqured from console by console

B3ffcont ©
Enter configquration commatds, one per line. End with CHTL/Z.
B2iconfig) finter face lal

P3iconfig-if)#f
#LINE-5-CHANGED: Interface Loopback0, changed state to up

(#LINEPROTO-E-TUPDOWMN: Line protocol on Interface LoopbackO,
changed state to up

m

B3 {config-if) ffip address 3.3.3.3 EEE.EEL_EZEE_EEE _ 5
D2 iconfig-if)§

1
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Irndex =22, flood ocguene lerngt-th O
Mext Ox0O(0) 0x0{0)
La=st flood =scan length i= 1, maximiam i=s 1
Last flood =scarn time i= 0 m=ec, Imadimwiam is
Meighbor Coumnt i=s 1, &Adjacent neighbor oo
Adjacent with neighbor 192 _ 12 2Z2_Z2

SEnppress hello for 0 neighbor (=)

Blg

Blg

B1#

B1#

Blg

Blg

Blfconfc

Tran=slatirng "comnfc"
% TIhknotwr command or complitter name, oF Jdrnahld

Blfcont «©
Enter configuration commatrnds, one per line.
Pliconfiglf#inter face lad

Bliconfig—ifi #
SLINE-—&5—CHLNZED: Interfacs Loopbackd, chariogs

SLINEPROTO—-5—-TTPLOTWEN: Lixne protbcocol orn Intcerd

Bliconfig—dififip addres=s 1.1.1.1 EZEE5E_EZEE_=ZE5E
Bliconfig—ifilfend

Pls

¥BYES—S5—CONFIG I: Configured from console by

ﬁh#wr
EBEuilding configuratiorn. _ o
[OEK]

= 1-2-3

arde la configuracion en ejecucion en la configuracion de inicio de todos los routers.
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PZffcont t
Enter configuration commands, one per line. End with CN'
BZiconfig) finter face lal

PZiconfig-if)#
#LINE-E5-CHANGED: Interface Loopbackd, changed state to

3LINEFPROTO-5-UPDOWN: Line protocol on Interface Loopbackl
changed state to up

REfconfig-if)fip address Z. 2. 2.2 FL. ELL_ZLL_ ZLL_ZEE

~

[

¥ Inwvalid input detected at matrker.
RBEjconfig-if)fip address E. 2. 2.2 ZLL. ELEL_2ZLL_ZLE
BZiconfig-if)#end

RZg

(8TE5-E5-CONFIF I: Configured from console by console

Rz gwr
Building configuration. ..
[DK]
nz 4|
B R3 = | 1= | ——"—
~ - - -
| Phiysical I Config LI Attribukes
I0S Command Line Interface
BZiconfig—line) fend -~

RZ#
38WS-5-COMFIG_TI: Configured from console by console

ESffcont «
Enter configuration commands, one per line. End with CHTLs=.
EZiconfig)finter face lo0

P2liocornfig—dif) #f
$LIMNE-5—-CHAMNGED: Interface Loopbackl, changed statese to up

#LIMEPROTO-S5-UTUPDOWE: Line protocol on Interface Loopbackd,
changed state o up

DE{config—if)#ip addres=s 2_.2.32.32 ZEE_zZLEL_FZLELE_FZLEEL
REfconfig—if)#

P2 iconfig—if) FEND

RZ#

38WE-L-COMFIG _I: Configured from consocle by conscole

Building configuratiom. . _
[DE]
nzg

REHWER |

g [m |
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er a cargar los routers para restablecer la ID del router a la direccion
omando reload en los tres routers. Presione Enter para confirmar la recarga.
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Reloaden los router R1-R2-R3

1

| Physical I Canfig | CLI | Atkributes |

105 Co

Pliconfiglfinter facse lol

Bliconfig—ifl#
5 LINE-S5—-CHANGED: Interface LoopbackOd, changed state to up

3LINEFPROTO-S5-—TPDOTN: Line protocol on Interface Loopback0, changed state to up

RBliconfig-ifi#fip addres=s 1.1.1.1 ZLEE_ ZEL_ZEL_ZEE
Pliconfig—if)fend

Rlg

(8YE-E5-CONFIG I: Configured from console by console

Blfwr

Building configuration. . .

[OE]

B1#PELOATD

Proceed with reload? [confirm]

Sv=tem Bootstrap, Wersion 15.1(4)M4, BELELSE SOFTWARE (fcol)
Technical Support: http: S/ /www.cisco.comnstcechsupportc
Copvright (o) Z010 by cisco Swvwstems, Inc.

Total memory =size = 5E1Z ME — On—board = 51 ME, DIMMO = 0O ME
CISC0134]1 /E2 platform with 524228 Fbytes of main memory
Main memory is configured to &4/-1 ({0n-board/DIMI0) bit mode with ECC disabled

Beadonly BOMMON inditialized

program load complete, entry point: O0x8023032000, =sime: Oxlb340
program load complete, entry point: O0x8023032000, =sime: Oxlb340

I02 TITmage Load Test

Digitally Signed PBelease Software
program load complete, entry point: OxS81000000, =ime: OxZbhlebs
Sa2lf decompressing the image -

e R TP PP T P s I Ly
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0E-1Z:57: %0%PF-L5-ADLJCHG: Proces=s 1, Nbr 1.1.1.1 on Serial0y 070
from LOADING to FULL, Loading Done

RZ#relnadI
th reload? [confirm]

Svstem Bootstrap, Wersion 15.1(4)Md4, RELEASE SO0FTWARE (fcl)
Technical Support: http: /S wuw. cisco. con/techsupport

Copyright (o) 2010 by cisco Systems, Inc.

Total memory size = 51FZ ME - On-board = 512 ME, DIMMO = 0 ME
CIZCO1941 /K9 platform with 524288 Fbhytes of main memory

Main memory is configured to &4/-1{0n-board/DIMMIO) bit mode with
ECC diszahled

—

Beadonly BOMMON initialized

program load complete, entry point: 0x808032000, size: Oxlb340
program load complete, entry point: Ox80803000, size: Oxlb340

I0% Image Load Test

Digitally Signed Belease Software

Self decompressing the image

RSN AR R Y

-~

program load complete, entry point: Ox81000000, size: OxFfbblchEs |E

1|

Ckrl+FE to et CLI Focus Copy ] [ Paste

] Top
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Ii25 Cammand Line Interface

0&-13:50: %03PF-L5-ALJCHG: Process 1, Nbr Z2.E.2.Z2 on Seriall0s0r/1 ~

from ADTING to FULL, Loading Done

Proceed wl reload? [confirm]

Swstem Bootstrap, Wersion 15.1(4)M4, RELEASE SO0FTWARE (fcol)
Technical Bupport: http: /f wuw. cisco. con/techsupport

Copyright (o) 2010 by cisco Systems, Inc.

Total memory size = 518 ME - On-board = 51 ME, DIMMO = 0 ME
CIZCO194]1 /K9 platform with 524288 Fbhytes of main memory

Main memory is configured to &4/-1{0n-board/DIMMO) bit mode with
ECC disabled

Beadonly ROMMON initialized

program load complete, entry point: Ox808032000, size: Oxlb340
program load complete, entry point: Ox80803000, size: Oxlb340

I0% Image Load Test

Digitally Signed Belease Software
program load complete, entry point: 0x21000000, size: Oxfbblcbd
Self decompressing the image

HEER NN A AN A RSN

1 |

e. Una vez que se haya completado el proceso de recarga del router, emita el comando show ip
protocols para ver la nueva ID del router.

Nuevo id del router 1

Rlf=show ip pro
RBlfshow ip protocols

Pouting Protocol i=s "ospf 1"
Outgoitng update filter list for all inter faces is not set
Incoming update filter list for all imterfaces i=s not ==t
Pouter ID 1_1_1_1
MNumbeyr of areas in this router i=s 1. 1 normal 0 stubk 0 nssa
Maximum path: 4
Pouting for MNetworks=s:
122.1e2.1.0 0.0 0_2Z55 area 0O
122 168.1Z_.0 0.0_.0_.3 area 0
19z2_1528_12_0 0_.0.0_.32 area 0O
Pouting Information Souvurces:

Gat etratyy Distance La=t TUpdate
1.1.1.1 110 O0:0Z: 45
Z.E.EZ.Z 110 OD:0Z: 46
FCJC C | 110 O0:0Z:- 465
122,162,121 110 oQ:-:11:03
122 168.23_1 110 Oo0:-04: 32
19z2_158_=2z3_Z 110 ao0:-032:38
Distance: {(default is 110}
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PEf=howr oip pro
PEffzshhowr ip protcocol=s

Powyt-irxrig Protocol = "o=p£f 1"
Ot goirng apdate £filter lis=st for &l1l1 interfaces
Trcomirng apdate £filter list for al11 imnterfaces
Pouter I =Z_=Z_Z_Z
Frioamber of asaresms drn this routesr = 1o 1 morm=1 O
Maxdimiam paitthc =
Poutirng for MNMetcwork=:
132 _1leS_ 2.0 O O_0_Z5E8 asre=s 0O
132 _1les_1Z2_ 0 O_O0_0_3% area 0O
1532 _1les_ 2.0 O_0_0_32 araea O
Ponytirig ITrnformatiorn Sowvroce=:

Catt etwrass Distcancs= Last Tpdate
1.1.1.1 110 Ooo- 04D £
Z.2. 2.2 110 Ooo- o4z £Eo
=== 110 oo-oO4:- 59
1l=2=_1&s=2_ 13=2_ 1 110 oo:- 1=z 1
1l=2=_1s=2_ =32 _ 1 110 Ooo-oOs:- 4.5
1l=2=_1las=2_ =32 2 110 oo-oO&5:- 51
Di=t=arc e fd=efaalts 4= 1100

= g

Nuevo id del router 3

wrs | — e

L = -
—
g | Pheysical I Config CLI Atkributes
123 Command Line Interface
EZffshow ip pro -

PEZfshow ip protocols

Pouting Protocol i= "ospf 1"
Outgoing update filter list for all interfaces is not =set
ITrncoming update filter list for all interfaces is not ==t
Bouter ID Z_3_3_3
Mumbher of areas in this=s router i= 1. 1 normal 0O stub 0 n=ssa
Maximum path: 4
Pouting for MNetworks:
122 168. 3.0 O_0_0_Z55 area 0O
122.165.13.0 0.0.0_.3 area 0
122168 3.0 0.0.0_.3 area 0
Pouting Information Sources:

Gat ewayy Distance Last TUpdate
1.1.1.1 110 Od:0&5: 58
Z.E.E.Z 110 Od:0&5: 58
F.3.3.3 110 O0:0&5: &858
12z.188.13.1 110 O0:15:1&
12z 168_ 3.1 110 O0:-08:41
12z 1e2.22. & 110 aQ:07:47 .
Distance: {(default i=s 110) | |
Ll DI =z

F. Emita el comando show ip ospf neighbor para mostrar los cambios de ID de router de los
routers vecinos.

R1# show ip ospf neighbor
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Password:

BEl=enahle
Password:

Blgshow ip pro
Blgshow ip protocols

Bouting Protcocol is “"ospf 1M
Ourgoing updace filcer list for all interfaces is noc seo
Imcoming updace filcer list for all interfaces is noc seo
Roucer ID 1_1.1_1
Mumber of areas in this router is 1. 1 norma 1 0 scuk O mssa
Maximum pach: <

Rourcing for Metworlks:
187 _168.1.0 0O.0.0.255 area O
187 _1e8_1Z.0 0O.0.0.% area 0O

Rourcing Information Sources:
Gateway Last Update
O0-0z:-48
O0-0z:- 48
O0-0z:- 48
oo-11:-03=
O0-04:32
o0-0=: 28

1.1.1.1

z.z_.z.2

Z_.E_=.3

18z _1&es_13=_1

1sz_1es_z=_1

18z _1e8_z=Z_2
Distcance: (default is 110

Blgshow ip ospf ne
Blgshow ip ospf neighbor

Meighbor I Pri Ertarce Dead Time Address Inter facs
z.z2z.z.z =} FULL .~ - O0:-00: 328 12z _1es_12_Z Serialos0 0
E.E2_.=2.= =} FULL .~ - O0:-00: 325 12z _1es_1=_Z Serialos0 1
o1z

Step 2: cambiar la ID del router R1 con el comando router-id.

a. Emita el comando router-id 11.11.11.11 en el R1 para reasignar la ID del router. Observe
el mensaje informativo que aparece al emitir el comando router-id.
R1(config)# router ospf 1
R1(config-router)# router-id 11.11.11.11
Reload or use “clear ip ospf process™ command, for this to take effect
R1(config)# end
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T I, -1 TID RLR R E L
13z 1le8 EZ3.E 110 oD:0z:38
Distance: (default is 110}

Elfizshow ip ospf ne
Blfshow ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
Z.E.Z2.2 a FULLS - 00:00: 36 13z 168.12.2 Zerial0s0/0
3.3.3.3 u] FULLS - 00:00: 38 132.168.13. Zerialls0/1
R1g

RlfPouter ospf 1
~
¥ Inwvalid input detected at '*' marker.

Rlfconf ©

Enter conficuaratlon commands, one per line. End with CHTL
Bliconfig)frouter ospf 1

Bliconfig-router)frouter-id 11.11.11.11
Elfconfig-router ) fBeload or use "clear 1p ospf process" command, for this to take effect

1

Bliconfig-router )

b. Recibird un mensaje informativo en el que se le indique que debe volver a cargar el router
o0 usar el comando clear ip ospf process para que se aplique el cambio. Emita el comando
clear ip ospf process en los tres routers. Escriba yes (si) como respuesta al mensaje de
verificacion de restablecimiento y presione Enter.

Physical Config | LI | Attributes

105 Command Line Interface

Rlfconf t ~
Enter conficquration commands, one per line. End with CNTL/Z.

PEliconfig)frouter ospf 1

PEliconfig-router) frouter-id 11.11.11.11

PEliconfig-router) #Reload or use "clear ip ospf process" command, for this to take effect

REliconfig-router) fend
R1g
$8TE-L-CONFIGC I: Configured from console by console

BElfclear ip os

Plrlear in _nsnf n

PElfclear ip ospf process

Peset ALL OSFF processes? [no]l: v

El#
00:3%9:583: %0BPF-E5-ADJCHG: Process 1, MNbr Z.2.Z.2 on Berial0/0/0 frowm FULL to DOWN,
Neighbor Dowm: Adjacency forced to reset

[.m |

00:3%9:583: %0BPF-E5-ADJCHG: Process 1, MNbr Z.2.Z.2 on Berial0/0/0 frowm FULL to DOWN,
Neighbor Dowm: Interface dowm or detached

00:359:53: $08PF-LS-ADJCHG: Process 1, Nbr 3.3.3.3 on Serialls/0/] from FULL to DO
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lezca la ID del router R2 22.22.22.22 y la ID del router R3 33.33.33.33. Luego, use
comando clear ip ospf process para restablecer el proceso de routing de OSPF.

? RZ | = | 3] X4 |
2 A — )
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12F2.163.13.1 110 00:13:1& o~
122, 163_23.1 110 O0:0&: 458
192168 23 %2 110 oo:0o&: &1

Distance: f{(default is 110}

REH
00:39:15: %05PF-L5-ADJICHG: Process 1, Mbr 11.11.11.11 on
Serialds0/0 from LOALRTING to FULL, Loading Done

Bzficont ©
Enter configuration commatds, one per line. End with CHTLSZ.
Rz {config)#froucer ospf 1

io— r—id

LEZ lconfiog router) froute
B2 lconfig-roukter) frouter-id 22222222 I
= ospf process" command,

for this to take effect

—=1

Rz (config-router) fend
REg
$8TE-L5-CONFIG I: Configured from console by console

[ |

Rzfclear ip 7
bop Clear BGP connections
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P ey e g L g o e e T

B2
00:38:25: %05PF-L5-ADJCHG: Process 1, Nbr 11.11.11.11 on
Serial0O0/0 from LOADTIMNG to FULL, Loading Done

B2
O0:4&6:11: %05PF-L5-ADJCHG: Process 1, Nbr z2. 22 .Ez_.EZ2 on
Serial0fs0/1 from LOADTIMNG to FULL, Loading Done

Rafcont
Enter configquration commands, one per line. End with CHTL/Z.
L i r ospf 1

W03 {config-router) frouter-id 33.33.33.33 )
B3iconfig-router) #leload or use "clear ip ospf process" command,
for this to take effect

BIiconfig-router) fdo clear roukber ospf process
clear router ospf process

e

[ |

¥ Inwvalid input detected at '*' marker.

B3iconfig-router) fdo cle

Ckrl4+F& to exik CLI Focus Copy ] [ Paste

] Top

d. Emita el comando show ip protocols para verificar que la ID del router R1 haya
cambiado.

R1# show ip protocols
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Blf=show

Bouting Protocol is

Blfshow ip protocols

"ospf L
futgoing update filter list for all interfaces is not set

Incoming update filter list for all interfaces is not set
€outer I 11.11.11.11 >

NG

Maximum path: 4

Gat eway
1.1.1.1
2.2 2.2
3.3.3.3
11.11.11.11
ZE.ZE.EE_EE
3333033023

[

Bouting for Networks:
192 168.1.0 0.0.0_.2E5 area 0
192_.168.12.0 0.0.0.3 area 0
122 168.13.0 0.0.0.3 area 0

Bouting Information Sources:

Distance

110
110
110
110
110
110

Distance: (default i= 1101}

outer is 1.

Last Update

oo:
ao:
oo:
oo:
oo:
oo:

23:29
ZL-44
17:52
0z:-z0
02:1&
02:1&

1 normal 0 stub 0 nssa

.|

1

e. Emita el comando show ip ospf neighbor en el R1 para verificar que se muestren las
nuevas ID de los routers R2 y R3.

R1# show ip ospf neighbor

®R1

el =
.

g | Phrysical I Config | CLI | attribukes

105 Command Line Interface

Maximum path: 4
RBouting for MNetworks:

Gatetway Distance
1.1.1.1 110
Z.ELELE 110
3.3.3.3 110
11.11.11.11 110
ZE_EE.EZE.EE 110
33.33.33.33 110

Distance: (default iz 110)

122.168.1.0 0.0.0_E55 area 0

192,168 12.0 0.0.0.3 area 0O

122.16%8.13.0 0.0.0.3 area 0O
Bouting Information Sources:

MNumber of areas in this router is 1.

Last Update

oo:
oo:
oo:
oo:
oo:
oo:

33:39
Z2E:44
17:58
03:320
03:15
03:15%

1 normal 0 stub 0 nssa

nuevos id
R2 Y R3

F F

Dlffshow ip ospf neighbor

Neighbor ID Pri State
ZEZ.ZZ.Z2.22 ol FULL/
33.33.33.33 a FULL/
Rlg

Dead Time Address

o0:00:-37
o0-o0:-z0

12z.1e2.12.2
13z2.168.13.2

Interface
Serial0sOsM0
Serialls0/L1
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erfaz de router especificada. Esto se hace comUnmente para reducir el trafico en las redes
LAN, ya que no necesitan recibir comunicaciones de protocolo de routing dinamico. En la
parte 4, utilizard el comando passive-interface para configurar una Unica interfaz como pasiva.
También configurarda OSPF para que todas las interfaces del router sean pasivas de manera
predeterminada y, luego, habilitard anuncios de routing OSPF en interfaces seleccionadas.

Step 1: configurar una interfaz pasiva.

a. Emita el comando show ip ospf interface g0/0 en el R1. Observe el temporizador que
indica cuando se espera el siguiente paquete de saludo. Los paguetes de saludo se envian cada
10 segundos y se utilizan entre los routers OSPF para verificar que sus vecinos estén activos.

L

| Phresical Zonfig | LI | Akkribukes

125 Cammand Line Inkerface

Blfshow ip ospf ne
Blfshow ip ospf neighbor

Neighbor ID Pri State Lead Time Lddres=ss Interface
FE.E22. 22 ZE a FULLS - oo0:-00: 37 122,168 1z2. 2 Serialds0
St L TILLT . 00:00: 320 13Z.168_13. 2 Serial0/O

Flf=show ip ospf interface gl/s0

GigabitEthernet0/0 is up, line protocol is up
Internet address i=s 19Z_162.1.1724, Area 0O
Process ID 1, Bouter I 11.11.11.11, Network Type BROADCAST, Cost: 1
Transwmit Delay is 1 sec, State DR, Priority 1
Designated Pouter (ID) 11.11.11.11, Interface address 192_168.1.1
No backup designated rout Rl e e

i 4, Hello 10, Dead 40, Wait 40, Betranswmit &
Hello dus in 00:00:01

Index 171, flood caeune length O

Next 0x0(0) /0x0{0)

Last flood scan length i=s 1, maximgum is 1

Last flood scan time is 0 msec, maxinum is 0 msec
Neighbor Count is 0, Adjacent neighbor count i= 0
Suppress hello for 0 neighbori(s)

1 #

b.Emita el comando passive-interface para cambiar la interfaz GO/0 en el R1 a pasiva.

R1(config)# router ospf 1
R1(config-router)# passive-interface g0/0
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No backup designated router on this network
Timer intervals conficguared, Hello 10, Dead 40, Wait 40, Betrans
Hello due in 00:00:01
Index 171, flood queus length 0O
MNext 0x000) /0x000)
Last flood scan length is 1, maximgm is 1
Last flood scan time is 0 msec, maximam is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0O
Suppress hello for 0 neighboris)
RBlgconf
Enter confimuration commands, one per line. End with CHTL/Z.
Bliconfig) #frouter
Bliconfig) frouter os
Bliconfig) #roucer ospf 1
Dl oot router i daies
Bliconfig-router) fpassive-inter face gls0
Bliconfig-router) fend
B1§
(¥8YS-5-CONFI I: Conficured from console by console

BElgwr

Building configaration. . .
[OE]

BLl§

Chrl+F6 ta exik CLI Focus

c. Vuelva a emitir el comando show ip ospf interface g0/0 para verificar que la interfaz G0/0
ahora sea pasiva.

R1# show ip ospf interface g0/0
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Bliconfig-router) fend
B1g
$8T2-E-CONFIG I: Configured from console by console

Bl ffur

Building configuration. . .
LOE 1

IRl#sth ip ospf interface gOs0

GigabhitEthernet0/0 is up, line protocol is up
Internet address i=s 192.168.1.1724, Area O
Process I 1, Router ID 11.11.11.11, Metwork Tvype BROADCAST, Cost: 1
Transmit Delay is 1 =sec, Btate WATITING, Priority 1
No designated router on this network
No backup designated router on this network

imer dnterials confirared H 1la, Dead 40, Wait 40, PRetransmit &
Mo Hellos (Passive interface)

Index 1/1, flood cqueus length O
Hext 0x0{0)/0x0{0)
Last flood scan length i=s 1, maximam is 1

Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, adjacent neighbor count is 0
Suppress hello for 0 neighboris)

d.Emita el comando show ip route en el R2 y el R3 para verificar que todavia haya disponible
unaruta a la red 192.168.1.0/24.




A~ P

ahali gn ¥ ~ yniversidas tacona!
ci1sco WCisco Network@cademy‘ Nind Wids Oper

| Pheesical I Config | CLI | Attributes |

I05 Command Line Inberface

[0E] -
hob=d

01:01:45: %08PF-E5-ADJCHG: Process 1, Mbr 33.33.33.33 on Serialds 0,1 from LOADING to FULL,
Loading Done

BEZfishow ip route

= | i FFy C - conhected, % - static, B - BIP, M - mobkile, B - EGP
I - EIGRF, E¥ - EIGRF external, 0O - 0O3%PF, Ii - 0O5PF inter area
M1 — 0OS5PF NSS4 external type 1, NZ — O03PF NSSA external type £
El - O0ZPF external tvpe 1, EZ — O0ZPF external tvype Z, E - EGP
i - IZ-I=, L1 - IS-IZ lewel-l, Lz - IZS-IE level-Z2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o — ODR
P - perijodic downloaded static route

Gateway of last resort is not =set

E.0.0.0f32 i=s subnetted, 1 subnets

c directly commected, LoopbackO

a 110/658] wia 122.163.12.1, 01:05:08, Serial0s0/0
122,162, 2. 0/24 is wariably subnetted, Z subnets, Z masks

c 132,162 2. 0/24 is directly connected, GigabitEthernet0/0

L 132 168. 2. 138 iz directly comnected, GigabitEthernetld/ 0

a 192 162 2. 0524 [110/6E5] wia 19E2.162_E2.F, 00:42:27, Serial0s 071
192 16212 0/24 is wariably subnetted, E subnets, £ masks

[nd 192 162 12 _ 0,320 i=s directly conmected, Seriallds050

L 192 168 1Z_ Ef3E is directly connected, Seriallds050

192 163.13.0/30 is subnetted, 1 subnets
a 1922 168.13.0,/30 [11051E28) wia 122 .163_.1Z2.1, 01:05:03, Serial0s0s0
[110/128] wia 12Z2_168_Z3_.Z, 01:05:08, Serial0s0 1 =
122,168 .23.0/24 is wariably subnetted, Z subnets, Z masks

[ 19212 Z2.0/20 is directly comnected, Serialldy 071 =
L 132 168 23. 1732 i=s directly conmnected, Serialdys 051
nz# =
- T
a3 = | = | 22|

L .
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i - I&-I&, L1 - I&-IS5 lewel-1, LZ - IZ-IS level-Z, ia - -~
I&-I5 inter area

* - pandidate default, T - per-user static route, o — ODER

P - periodic dowmmloaded static route

Gateway of last resort i=s not set

FI.0.0.0/32 i=s =ubnetted, 1 subnets
[ g e o
!D 152,168 1.0/24 [110/65] wia 152.165.13.1, 0l:-0=2:53, )
riallhsAu 0

u] 12z.158. 2. 0/24 [ll0Os585] wia 192.162_23.1, 00:45: 22,
Seriali0sO001

122 1628_.23_.0/84 i=s wariably subnetted, £ subnets, £ masks
[ 192 _168_. 3. 0/24 i= directly connected, GigabitEthernet0Os0
L 122 1682 1,/32 i=s directly connected, GigabitEthernet0/s0

122168 12.0/30 i=s subnetcted, 1 subnets
u] 193z 168 12_ 0320 [1105128] wia 192 168.132.1, 00:-4&6:Z22,
Serial0sO000

[110/1Z22] wia 19Z.1&68.Z232.1, 00:4&:22,

Serialos001

192 168 132. 0724 is wariably subnetted, Z subnets, £ masks |;1
C 122 _162.13.0/30 i=s directly connected, Serialldys 070 F
——More—— S’
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establecer la interfaz pasiva como la interfaz predeterminada en un router.

a el comando show ip ospf neighbor en el R1 para verificar que el R2 aparezca como un
OSPF.

R1# show ip ospf neighbor

¥ RL \ — =A™
\ /
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Tlfzhow ip ospf interface gos0

CigabitEthernet0/0 is up, line protocel is up
Internet sddress is 192.168.1.1/24, Area O
Process ID 1, Roucer ID 11.11.11.11, MNetwork Type BROADCAST, Cost: 1
Transmit Delay is 1 sec, State WAITING, Prioricy 1
No designated router on this network
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit §
No Hellos (Passive interface)
Index 171, flood gueus length O
| Next 0x0{0)/0x0{0}
Last flood scan length is 1, marimum is 1
Last flood scan time is 0 msee, maxinum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is O
Suppress hello for O neighbor(s)
Blfshow ip ospf n
Rlfshow ip ospf neighbor

i Heighbor ID Pri State Dead Time  Address Interface

zz.zz.zz.ze 1} FULLS - 00:00:21 l9z.162.12.2 Seriall/0/0
| 33.33.33.233 1} FULLS - 00:00: 22 19z.162.12.2 Seriall /071
[ nig =
| ,
| Chrl+F6 ko exit CLI Focus Copy ] [ Paste ]
|

[ Top
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M1 — OSPF NSS4 extermal type 1, M2 — OSPF NSS4 excernal cype 2 -
El — OSTF extermal type 1, EZ — OSPF axternal type 2, E — EGE
i — I=S-TIsS, L1 I=S-IS lewel—-1, LEZ — IS-T2 lewsl-2, ia — IS-TS imrter are=a
+ - candidate default, U — per-user static roucs., o — ODR
P — pericdic dovnloadsed static routs

Gateway ©f last resSort is not sSat

Z.0.0.0/32 is subnett=d, 1 subnsts

2.2.2.2s32 is directly conm=cted, LocopbackO
192.168.1.0,24 [110s6E5] wia 122.162.12.1, 0l:05:08, Serial0s0s0
192.168.2.0,24 is wariably subnettad, Z subnets, 2 masks

122.168.2.0/,24 is directly conmected, CigabitEthernet0s0

122 168.2_1+3% is directly commected, GigabitEthermetOs0
192.188.3._0s24 [110s65] wia 19Z_168_23. 2, 00:4Z:37, Serial0s0s1
192.168.12 0s24 is wariably submetted, 2 subnets, Z masks

192 168.12 _0s30 is directly commected, Serial0s0s0

122 165.12_ 2,32 is direccly commected, Serial0s0s/0
152 185.13_0s/30 is submected, 1 subnets
o 122 165.13_0/30 [110/128] wia 1%2_1&65_12_ 1, 01:05:05, Serial0s0s0

[110/128] wia 192_168_23_2, 01:05:08, Serial0s0s1

1592 1858.23_ 0/24 is wariably submnetted, Z subnecs, 2 masks

192 1658.23_0/30 is divectly commected, Serial0f0s/1

192 1658.23_ 1,32 is divececly commected, Serial0s0s1

orno on

s

=3
L
LZgshow ip ospf

hzgshow ip ospf n
Rzfshow ip oSpf neighbor

MNeighbor ID FPri State Dead Time Address Interfacs =
ll1.11.11.11 o FULL -~ - oo:-o00: 33 1l9z_1s5.12.1 Serial0osOos0
BFI.ZT.F.33 o FULL -~ - oo:-o00: 33 1l9z_1s8.23.2 Serial0sOs1 =
Dz =
CEr+-F6 ko exit LI Focus [ Copy | [ Ppaste ]
=1 Top

b. Emita el comando passive-interface default en el R2 para establecer todas las interfaces
OSPF como pasivas de manera predeterminada.




A" -

alinlic @ ¥ o~ el
ci1sco WCisco Network@cademy‘ Nind Wids Oper

fig-router)# passive-interface default
R2(config-router)#
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192 162.2.0/24 is wariably subnetted, 2 subnets, I nmasks -
[ 122 168.2.0/24 is directly connected, GigabitEthernet0/0
L 192,168 . 2.1/32 i=s directly connected, GigabitEthernet0/0
a 122168 3.0/34 [110/65] wia 19Z_168_F3.Z, 00:47:37, Berialnsos1
192 162.12.0/24 is wariably subnetted, £ subnets, I masks
C 1922 188 1Z.0/30 is directly connected, Seriall/ 070
L 192, 168 12,8732 is directly comnnected, Serialls0/0
192 168.13.0/30 is subnetted, 1 subnets
ul 192 168.12.0/30 [110/128] wia 192.162.1E.1, 01:05:08, Berial0s0/0

[110/128] wia 192_.168.E3.Z, 01:05:08, Serialls0/71
122,168 £3.0/24 is wariably subnetted, Z subnets, & masks
C 192 168 E23.0/30 i=s directly connected, Seriall0 071
L 122 168.23.1/3E is directly comnected, Zerialls0/51

BEffshow ip ospf
Rzfishow ip ospf n
RBEiffshow ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
11.11.11.11 a FULLS - 00:-00: 33 122_168_12.1 Serialds0s0
33.33.33.33 u] FULLS - 00-00: 23 132 168 23 Zeriald/s0/1
BZfconft &

Enter confiuration commands, one per line. End with CNTL/E.

Pziconfig) frouter ospf 1

BZ (config-router) fpassive-interface default

Bz {config-router) #

0Z:07:54: %#¥05PF-5-ADJCHG: Process 1, Nbr 11.11.11_11 on Beriald/0/0 from FULL to DOTWHN,
Neighbor Dowm: Interface dowm or detached

Oz:07:54: $03PF-5-ADJCHG: Process 1, Nbr 33.33.33_.33 on Serialds0/1 from FULL to DOWN, £
Neighbor Dowmi: Interface down or detached

1

Bz {config-router) #

c. Vuelva a emitir el comando show ip ospf neighbor en el R1. Una vez que el temporizador de
tiempo muerto haya caducado, el R2 ya no se mostrara como un vecino OSPF.

R1# show ip ospf neighbor
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nlg
($8¥E-E5-CONFIG T: Configured from console by console

Blfshow ip ospf neighbor

E MNeighbor ID Pri State Dead Time Address Inter face
e Jpc b Jipc Jc e o) o FULL/, - oo:o0: 3z 1l2z2.1e8.13.2 SerialdsOs1l
Rlfshow ip ospif neighbor

o Meighbor ID Pri State Dead Time Address Inter face
B3.33.33.33 o FULL/, - ao:o0: 338 122 168.13.2 SerialdsOs1
RBlfshow ip ospf neighbor

Meighbor ID Pri State Dead Time Addre=ss Inter face
33.33.33.33 o FULL/, - ao:o0: 338 122 _168.13 .2 Serialds0s1
Blffishow ip ospf neighbor

Mododak, I Dri Etate Dead Time Address Interface
3 e iipe e Jpe jc Japec) FULL /S - oo:o0: 37 192 _168.132_ 2 SerialdsO0s1 -
u Big -
I Chrl+F6 ko exit CLI Focus Copw ] [ Paste ]
|| [ Top

d. Emita el comando show ip ospf interface S0/0/0 en el R2 para ver el estado de OSPF de la
interfaz S0/0/0.

R2# show ip ospf interface s0/0/0

E"‘M — = = ]
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BZiconfig-router) #show ip ospf interface s0/0/0
~
% Imwvalid input detected at '"' marker.

RPEZjconfig-router) fend
Rz g
#8YS-5-CONFIG T: Configured from console by console

Diffshow ip ospf interface =0/7050

Serialld 0/ 0 is up, line protocol iz up
Internet address is 192.168_.12_2730, Area 0
Process ID 1, Router ID 22 2Z_22_.2Z, Network Type POINT-TO-POINT, Cost: &4
Transmit Delay is 1 sec, State POINT-TO-POINT, Priority 0
No designated router on this network
Mo backup designated router on this network

Timer interwvals comnfi red, Hello 10, Lead 40, Wait 40, Petransmit &

<§D Hellos (Fassive interface) 3§

Index » flood cqueue length U

MNext O0x0{0) O0x0(0)

Last flood scan length is 1, maximum is 1

Last flood scan time i= 0 msec, maximum iz 0 msec

Suppress hello for 0 neighbor(s) |
R >

Chrl+F6 bo exit CLI focus Copy ] [ Paste

[7] Tap
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Tlfichow ip rouce =
Codes: L - local, C - comnected, % — static, B - RIF, M - mobile, E - EGD
I - EIGRFP, EX — EIGRF external, 0 — OSPF, TA — OSPF inter ares
M1l — OSPF NSSA external type 1, HZ — OSPF NSSA external type 2
El - OSPF exvernal type 1, EZ — OSPF extcernal oype Z, E — EGE
i - IS-I&, L1 - IS-IS lewel-1l, LZ — IS-IS lewvel-Z, ia — IS-I& imcer area
+ - candidate defasult, T - per—user static route, o — ODR
P - periodic dommloaded static routes
GCateway of last resSort is hobt =Set \
1.0.0.0/32 is submetted, 1 subnets no S_e
c 1.1.1.1,s32 dis directly comnected, LoopbackO
192 _168_.1_0/24 i=s wariably subnetted, 2 subnets, 2 masks encuentra Ia
=4 152_.168.1.0/24 is directly connected, GigasbitcEchernecd/ 0
L 192_.168.1.1/32 is directly connected, GigabitEcthernetd/ 0 red
=} 192.168. 3. 0724 [l10/65] wia 192.168.1%.2, 01:15:34, Serial0s0s1
122 _168_1Z 0,524 s wariably subnetted, 2 subnets, Z masks
(=4 122 1682 _1Z2_ 0,730 i=s direcely comnnected, Serialds 000 -1 9’2 -1 68 7'24 D
L 192,162, 12_1/32 is direccly comnected, Serialds 000 S e e -
192.168.1%.0/24 is wariably subnetted, £ subnets, £ masks /;2
c 152.16%.13.0+30 is directly comnected, Serial0s 01 ‘1{ |?|
AL
L 192 _1588_13_ 1,32 i= directly comnected, Serial0s 001
b ——More—— y. =
CEkrl+F6 ko exit CLI Focus Copy ] [ Paste ]
[ Top
¥ Rz j = |=| & |
~
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(a4 19Z.1688.23. 030 is directly connected, Serialds0s1 B
L 192,168 .22 2/32 is directly connscted, Serialls0/1
BEZfshow ip route
Codes: L - local, C — connected, & — static, B — RBIP, M — mobile, E — EBGP
D - EIGRFP, EX — EIGRP external, 0 — O0SPF, I4a - OSPF inter ares
M1 - OSPF NSSA external type 1, NE2 — OSPF NSSA external type 2
El - NOSPF external type 1, EZ - OSPF external type 2, B — EGP
i - IS-I=2, L1 - I2-T2 lewel-1, LEZ - IS2-T& lewel-Z, ia — IS-TIE inter area
* - candidate default, T - per-user static route, o - ODR
™ ™
Gateway of last resort is not set
3.0.0.0/32 is subnetted, 1 subnets MNo se
3.3.3.3/3%Z is direccly connected, Loopbachkn
192.168.1.0/24 [110/65]1 wia 19Z.168.13.1, 0OLl:4Z:56, Serial0s0s0 encuentra la

192.168.3.0/24 is wvariably subnetted, Z subnets,
192.168.2.0/24 is directly comnected,
192.168.3.1/32 is directly comnected,
192.168.12.0/30 is subnetted, 1 subnecs
152 168. 12 0/30 [110s128] wia 152 _168_13_ 1,
132.168.13.0/24 is variably subnetted,
192.168.13.0+30 is directly connected,
192.168.13.2+32 is directly connected,
192.168.23.0/24 is variably subnected,
157.168.23.0#30 is directly connected,
192.168.23. 2432 is directly connecced,

00:13:-43,
z submets,
Serial0s0s0
Serial0s0s0
z subnets,
Serial0s0s1
Serial0s0s1

Z masks

GigabitEcthernet0s0
GigakitEchernetdrs0

SBeriall0 070
Z masks

z masks

ruta

192.168.2.0
24

Ckrl+F6 ko exit CLI Focus

J [

[ Copy Paste ]

f. En el R2, emita el comando no passive-interface para que el router envie y reciba
actualizaciones de routing OSPF. Después de introducir este comando, vera un mensaje
informativo que explica que se establecié una adyacencia de vecino con el R1.

R2(config)# router ospf 1
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onfig-router)# no passive-interface s0/0/0
(config-router)#

’uE’RZ l:: = 2% |
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Timer interwvals configured, Hello 10, Dead 40, Wait 40, Retransmit & ~
Mo Hellaosz (Passive interface)
Index Z/Z, flood queus length 0O
Next O0x0(0)/0x0{0)
Last flood scan length is 1, maxipum is 1
Last flood scan time is 0 msec, maximum is 0 nmsec
Suprress hello for 0 neighbor(s)
BEfwr
Building conficuration. ..
[OE]
REgE
Difoonft
Translating "confc'
% Unknovnm command or computer name, or unable to find computer address

DPffconf

Enter configuration commawnds, one per line. End with CNTLAZ.
DZiconfig)frouter ospf 1

Ditconfig-router)fine passive-interface =0,0/0
RZ{config-router)#

Oz:z7:ZE: %#03PF-5-ADJCHG: Process 1, Mbr 11.11.11.11 on Serial0/0/0 from LOADING to FULL, -
Loading Done

« D

RZ{config-router)#

Chrl+FE boexit CLI Focus oy ] [ Paste ]

[ Top

g. Vuelva a emitir los comandos show ip route y show ipv6 ospf neighbor enel R1yel R3,y
busque una ruta a la red 192.168.2.0/24.




A~ P

] I Il l I a i& . Universidad Nacional
o 5 Abierta y a Distancia
c1sco Cisto Network@%ademy \in Wide Opart

| Physical

| cormfig | <1 | akcributes

IS Command Line Ink

rn

[=3
L

1922 _168_ 12 024 is wariably subnecced, Z subnercs, 2 masks
192.152.12. 0,230 is directly comnmaected, Serial0s0s0
192 182 _1Z_ 1,3F is directly commnected, Serialdys0rs0

122 16813 024 is wariably subnecced, Z subnercs, 2 masks
192.152.13. 0,230 is directly commaected, Serisal0s0r1
192 1682 _ 12 1,3F is directly commnected, Serial0ys0rs1

——Mor=——
O2:£5:19: %0SPF-S5—ADJCHG: Process 1, HNbr E2_22.E2FZ.E2EF om Serial0s 0 0 from LOADING to FULL, Los

192_168.23.0/30 is subnetted, 1 subnsts
192 185 .235. 0,30 [110/128] wia 192.165.13_2, 00:08:285, Serial0s0-1

Blfhiw ip route

% Inwalid impuac decscted at ' marker.

= .
LElfshow ip routce

Code=: L — foc=l, C - comnmected, § — statcic, B — RIP, M — mokile, B — BGP
I — EIGRP, EX — EIGRP extermnal, 0 — OEFPF, TA — OSPF imter area
M1 - OSPF NSSA external cype 1, NZ — OSPF NSSA exvernal type 2
El - OSPF external type 1, EZ — OSPF external type =, E — EGP
i — Is-TI=, L1 - IS-TI& lewel-1, LZ — IS-I=% lewvel-2, im - IS—I& inter are=a
* — camdidace defaulc, U - per-user scacic rouces, o — ODR
P - periodic downloaded static route

Gateway of last resortc is mot sat

1.0.0.0/32 is subnecced, 1 subnecs
1.1.1.1+%2 is directly commscted, Loopbacko

192 _ 168_1_0s24 is wariakbly submnetted, 2 submets, Z masks
192 165 1. 0724 is direccly connected, GigahicEchernenOs0
19z _1es 1 E e e cted  GHcralbit Efluesmet 000

19z _165.2_0/24 [110,65] wia 192 _16=._1z .2, 00:05:04, Serial0r 0s,0 %

15=z.1658.=.0/24 [110765] wia 19z.16=5.1%.2, Dl1:30:421, Serdiamloros1
192 _158.12. 0724 is wariably subnetted, £ subnets, Z masks

192 1682 _1Z 0,20 is directly commnected, Serialos0rs0

19216212 1,32 is directly connaected, Sserialds0r0
192_158.13.0724d is wariably subnetted, £ subnets, Z masks

192 182 12 0,20 is directly comnected, Serialds0r1

——Mor=——
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Gateway of last resort is not set
B.0.0.0/322 is subnetted, 1 subnets
[nd B.R.2.3/32E is directly comnnected, Loopback0
-~ a 192 1e28.1.0/24 [110/6E5)] wia 19Z2_162.132.1, 01:4Z:5&, ZSerial0s0r0
192 1e8.2.0/24 is wariably subnetted, & subnets, Z masks
[nd 192 168.2.0/24 is directly connected, GigabitEthernet0/s0
L 192 168.2.1/22 is directly connected, GigabitEthernet0/s0
192 168120320 is subnetted, 1 subnets
a 192168 12 020 [l10/1228] wia 192.162.13.1, 00:132:43, ZSerial0s 00
192 _168.12. 024 is wariably subnetted, Z subnets, Z masks
[nd 192162812020 is directly conmected, Serial0/s0s0
L 192 168 12 Z/732E is directly conmected, Serial0/s 070
192 168 Z2.0/24 is wariably subnetted, Z subnets, Z masks
[nd 192 168 Z2. 020 is directly conmected, Serial0/s 0701
L 192 168 Z2_ ZF732E is directly conmected, Serial0/s 0701
éﬁ show ip route )
- - connected, 5 - static, B - RIP, M - mobile, E - BGP
Ir - EIGRP, EX - EIGREP external, 0 - O2PF, I& — O0SPF inter area
N1l - O0O2PF ME2L external type 1, NZ - O02PF MNE2LA external type Z
El - OSPF external type 1, EZ — O0SPF external type 2, E - EGP
i - I®-I=, L1 - IZ-I% lewvel-1, LE - IZ-I5 lewvel-Z, ia — IS-I8 inter area
* - candidate default, T — per-user static route, o - ODER
P - periodic domnloaded static route
Gateway of last resort is not set
B.0.0.0/322 is subnetted, 1 subnets
[nd B.R.2.3/32E is directly comnnected, Loopback0
Ju] 1oz des 1 0rs54 (1105551 ol 1oz 12 1 1 R Ta riall s
Gi 192 12 2. 0724 [110/5129] wia 192_162.13.1, 00:08:2Z, Serial0/s0/0 :)
1932 18 2. 0724 is wariably subnetted, & subnets, Z masks
c 122.168.2.0/24 is directly comnected, GigabitEthernsc0/s0
L 192 168.2.1/22 is directly connected, GigabitEthernet0/s0
192 168120320 is subnetted, 1 subnets
o 122165 12. 030 [1l10/128] wia 122.1&55.13.1, 0O0:27:33, Serial0s0/0
192 _168.12. 024 is wariably subnetted, Z subnets, Z masks
[nd 192162812020 is directly conmected, Serial0/s0s0
L 122.165.13. 2732 is directly commected, Serial0ys0/0
——More—-—
0%

¢Qué interfaz usa el R3 para enrutarse a la red 192.168.2.0/24? SERIAL 0
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¢ Qué indica esta informacion

2 aparece como vecino OSPF en el R3? _NO

o
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Indica que todo el trafico de la red 192.168.2.0/24 del router 3 debera ser enrutado a través de R1.
La interfaz s0/0/1 en r2 esta aun configurada como una interface pasiva, de tal forma que el
enrutamiento ospf no estd notificando a través de la la interfaz. El costo acumulado 129 que
resulta del trafico de r3 hacia la red 192.168.2.0 /24 la cual debera pasar a través de 2 enlaces

seriales.

h. Cambie la interfaz SO/0/1 en el R2 para permitir que anuncie las rutas OSPF. Registre los

comandos utilizados a continuacién
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Suppress hello for 0 neighboris)
BZfwr
Building configaration. ..
[OE]
DEf
Difconft
Translating "conft"
¥ Tnknown command or computer hame, orf unable to find computer address

PZfconft

Enter conficuration commands, ohe per line. End

BE(config) #frouter ospf 1

Rz {config-router)#no passive-inter face s0/7070 MO PASSMNE-
RZ(config-router)# INTERFALCE 50/0M

Oz:z7:£&: %08PF-L5-ADJCHG: Process 1, Nbr 11.11.11
Loading Done

o LOADING to FULL,

T P " —
o o odibag Lo oL maae oo

o ———

IRZ(config—rout.erJ#no passive-inter face s0/0/71

o S o Louo=s E

Loading Done

Dz {config-router) #

02:328:16: %08PF-L5-ADJCHG: Process 1, MNbr 2332 33.33_33 on Serial0/s0/1 from LOADING to FULL,

m

Ctrl+F6 ko exit CLI Focus

Copy ] [ Paste

)

[] Top

i. Vuelva a emitir el comando show ip route en el R3.
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o 15z 188 12 0s30 (1101281 wia 192 168_13_1, 0O0:27:33, Serial0sos0
182 168.1%.0,24 is wariakbly subnecced, 2 subnecs, £ masks

c 152 168 13 0,30 is directly commected, Seriallr 0s0

. L 192,168 132,32 is direccly comnected, FerialOs ors0
77777777

0F:37:Z4: 30SPF-E—ADJCHG: Process 1, MBr Zz.Zz.2Z2.ZZ on Serial0s0rs1 from LOADING to FULL, Loading Done
19z _ 168 23 0Ds24 is wariably submnetsed, 2 sSubnens, Z masks

c 152z 165 23 0/30 i=s directly commected, Serial0 0s1

b 19z 188 23 2,32 is directly commected, Seriall 0s1

REfsheo ip rouce

Codes: L — loc=al, C - conmected, S — =static, B — RIP, M — mocbile, B — BGE
L — EIGRP, EX — EIGRP extermal, O — OSPF, IA — OSPF imter area
M1 - OSPF NSS4 externa 1 £ype 1, N2 — OSPF NSSA external typs =
El - OSPF extermal type 1, EZ — OSPF external type =, E — EGP
i - IZ-I%, L1 — IZ-I& lewvel-l, LZ — IZ-I& lewvel-Z, ia — IS—I& dincer area
* — candidate default, U - per—user static route, o — ODR
P - pericdic dowmloaded static rouce

Gateway of last resort is not set

c F.B.E.3032 dis dd Loopkackd
o 192z _165_1_0sZ4a [110/65] wia 192 166_ 03:03:02, Serial0os0rs0
o 15z.162.2.0/24 [1l1l0/S5E] wia 152.168. L1, 00:04:03, Serial0s0rl
192_168_3_0s24 i= wariably =subne . 2 =ubnet=, Z m=a
= 19z.1s=s.3.0r,24a is A . CigaritEchernecOrso
L 192 168.3_1s32 i= o . GigabitEthernet0s0
19z _168_12_0s30 is
o 152 _1558.12_ 0,30 [110+128]1 wia 152.1658.13_1, 0O0:04:03, Serialosos0
[110/128]1 wia 192_168.23_1, 00:024:03, Serialls0s1
152.162.1%3.0/24 dis wvariakbly subnetted, 2 subnets. Z masks
=} 192 _1s58.13_0-30 i 1
L 15z.1s2.12. 2,32 i
192 168 _23_0s24 dis
=1 192_168.23_0s30 is direccly conn . Serialososl
L 192_158.23_2/32 i= directly ceonnected, Serial0s 0 1
vy =g

¢Qué interfaz usa el R3 para enrutarse a la red 192.168.2.0/24? serial 1

¢Cual es la métrica de costo acumulado para la red 192.168.2.0/24 en el R3 y como se calcula?
65

¢El R2 aparece como vecino OSPF del R3? YES

R3fshwo ip ospf neigh
R3ffshow ip ospf neigh
Ra3ffshow ip ospf neighbor

Neighbor ID Pri State Dead Time Addres=ss Interface
11.11.11.11 u] FULLS - oo:o0: 31 132.168.13.1 Serialls 0/ 0
ZE.EZ_ 2z Z% ] FULLS - O0:00:31 122_168._23.1 Serialls0/s1
B2g

Part 6: cambiar las métricas de OSPF

En la parte 3, cambiara las métricas de OSPF con los comandos auto-cost reference-bandwidth,
bandwidth e ip ospf cost.

Nota: en la parte 1, se deberian haber configurado todas las interfaces DCE con una frecuencia de
reloj de 128000.

Step 1: Cambiar el ancho de banda de referencia en los routers.

a. Emita el comando show interface en el R1 para ver la configuracion del ancho de banda
predeterminado para la interfaz GO/0.

R1# show interface g0/0
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u] T Ibo. 2. 0rf 2% IIIOFEL] T1ia 1o Ibo. 10, Ol o0 2L, cerialurarl

192,168 12.0/24 iz wariably subnetted, Z subnets, E masks
C 192.168.12. 0,30 is directly conmected, Serialls 070
L 192 168 12.1/32 i=s directly connmected, BSerialls 070

12Z.168.13.0/24 is wariably subnetted, 2 subnets, £ masks
C 19 168.13.0/30 i=s directly cornmected, BSerialls051
L 12Z.1658.13.1/32 is directly connmected, Seriallsof1

192 168.E3.0/30 is subnetted, 1 subnets
u] 13E_168_.23.0,30 [11071E8] wia 192 168 1. f, 00:05:04, Serialos0s0

[L10/LE8] wia 192.168.13.2, 00:05:04, Serial0s0/ 1

hlﬁ show inter face gl/s0 I

CigabitEtherneto/ tocol is up (connected)
Hardware is CN Figabit Ethernet] address is 0010.118a.2201 (bia 0010.112a.25901)

Internet address 1s 19 168 1 1724
MTU 1500 bytes, [EW 1000000 Epic, DLY 100 usec,
reliahility , txload 17255, rxload 1/ZEE
Encapsulation ARPA, loopback not set
Eeepalive ==t (10 sec)
Full-duplex, 100Mb/=s, media type is BJI4E5
output flow-control is unsupported, input flow-control is unsupported
ARP type: ARPL, ARP Timecout 04:00:00,
Last dimpmt 00:00:08, output 00:00:05, output hang newver
Last clearing of "show interface" counters newver
Input cuewes: 0575/0 (sizefmaxSdrops); Total output drops: 0
Queneing strategy: fifo
Output cqueus 0740 (size/max)
E mimute input rate 0 bhitsssec, 0 packets/fsec
E mimute output rate 0 bitsssec, 0 packetsfsec
0 packets input, 0 bytes, 0 no buffer
Beceived 0 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 owerrun, 0 ignored, 0 abort
0 watchdog, 1017 multicast, 0 pause input
0 input packets with dribble condition detected
587 packets output, 37568 bytes, 0 underruns
0 output errors, 0 collisions, 1 interface resets
unknow protocol drops
habbles, 0 late collision, 0 deferred
lost carrier, 0 no carrier
output buffer failures, 0 output buffers swapped out

[ o o o }

b. Emita el comando show ip route ospf en el R1 para determinar la ruta a la red 192.168.3.0/24.
R1# show ip route ospf
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[FIT —HLoW INLerroace gorg
GigabitEthernet0,s0 is up, line protocol is up (conhnected)
Hardware is CH Gigabit Ethernet, address i=s 0010.118a_ 2901 (bia 0010.1182a_ Z901)
Internet address iz 192 _168.1.1/5:24
MTT 1500 bytes, BW 1000000 Ebit, DLY 100 usec,
reliability £BE/ZE5E, txload 17285, rxload 1/EZEE
Encapsulation ARPA, loopback not set
Eeepalive set (10 sec)
Full-duplex, 100Mb/=s, media type is BJ4E
output flow-control is unsupported, input flow-control is unsupported
ARP type: ARPA, APRP Timeout 04:00:00,
Last dinput 00:00:08, output 00:00:05, output hang newver
Last clearing of "show interface" counters never
Inpmt oqueunes: O0775/0 (sizes/max/drops); Total output drops: 0
Queneing strateogy: fifo
Output cuens 0,40 (zize/max)
E minmuate input rate 0 bits/sec, 0 packetsisec
E mimate output rate 0 bitsssec, 0 packetsisec
0 packets input, 0 bytes, 0 no buffer
Baeceiwed 0 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 owverrun, 0 ignored, 0 abort
0 watchdog, 1017 malticast, 0 pause input
0 input packets with dribble condition detected
87 packets output, 37568 bytes, 0 underruns
0 output errors, 0 collisions, 1 interface resets
unknown protocol drops
babkles, 0 late collision, 0 deferred
lost carrier, 0 no carrier
output buffer failures, 0 output buffers swapped out

[ e e Y e |

*’El## show ip route ospf )
- -

[

¥ Inwvalid input detected at marker.

Rlfshow ip route ospf

I:l ) e LR e Lty ey VLA LS LU L e, L T T, UmJ-UIU.I'U

u] (Z;Z.lEB.S.D [110/&5] wia 192_168.13.2, 03:0&:22, Berialos0/1 :)
198 168 230,30 15 subnetted, 1 subnets

u] 13,168 23.0 [110/1E8] wia 19E_168_1E.2, 01:40:45, Berialos0rs0

[110/128] wia 19z.168.13.2, 0l:40:45, Serial0f0S1

c. Emita el comando show ip ospf interface en el R3 para determinar el costo de routing para
G0/0.

R3# show ip ospf interface g0/0
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L 132,168 E3_E/23E is directly comnected, Berialls0/s1

r

Riffshwo ip ospf

R3fshwo ip ospf ne
B2ffshwo ip ospf neig
Biffshwo ip ospf neigh
Bifshow ip ospf neigh
B2ffshow ip ospf neighbor

Neighbor ID Pri State LDead Time Address Interface
11.11.11.11 a FULLS - 00-00:31 18z 168.13.1 Serialds0/0
EE_EE.EZ.EE ul FULLS - ao-o0:3l 192,168 3.1 Serialls0/1
R3#

R3fishow ip ospf interface gl/0

GigabitEthernet0/0 is up, line protocol i=s up
Internet address is 192_168.3.1/24, Area 0O
Process ID 1, Router ID 33332 3333, MHetwork Type BRD.&DCAST,
Trawnsmit Delay is 1 sec, Btate DR, Priority 1
Designated Router (ID) 23.33.33.32, Interface address 192.162.32.1 R —
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit &
Hello dues in 00:00:03
Index 151, flood gqueus length 0O
Next 0Ox0(0) /0x0(0)
Last flood scan length is 1, maximum is 1
Last flood =scan time is 0 msec, maximuam is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighboris)
BRI

d. Emita el comando show ip ospf interface s0/0/1 en el R1 para ver el costo de routing para
SO0/0/1.

R1# show ip ospf interface s0/0/1

Universidad Nacional
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T wacelaoyg, I0Ll7 maItIcase, O poause Irpoe

0 input packets with dribble condition detected

E87 packets output, 37568 bytes, 0 underruns

0 output errors, 0 collisions, 1 interface resets
unknotwmn protocol drops

bakbles, 0 late collision, 0 deferred

lost carrier, 0 no carrier

output buffer failures, 0 output buffers swapped out

[ O o o

B1lf# show ip route ospf

~

¥ Imwalid input detected at '"' marker.

Blffshow ip route ospf
u] 192 _168.2.0 [110/68] wia 19Z.168.1Z.2, 0l:40:45, EHeriallys0/0
u] 1%2_168.2.0 [110/68] wia 19E_168.13.2, 03:06:2Z, Berialls0/1
192 168.E3.0/30 is subnetted, 1 subnets
u] 122, 168.23.0 [110/1E28] wia 19E.168. 12 E, 01l:40:45, Serial0s0/0
[110/128] wia 1%E_168.13.2, 01:40:45, Zerialds0/1

B1lf# show ip ospf interface =s070/71

~

¥ Imwalid input detected at '"' marker.
Dlffshow ip ospf interface =s0/0/1

Seriald 0/ 1 iz up, line protocaol is up
Internet address is 192.168.13.1/30, Area 0
Process ID 1, Router ID 11.11.11.11, Metwork Type POINT-TO-POIMT, Cost: G54
Transwmit Delay is 1 sec, State POINT-TO-POINT, Priority 0
No designated router on this network
No backup designated router on this network
Timer interwvals configured, Hello 10, Dead 40, Wait 40, Retransmit &
Hellao due in 00:00:07
Index 373, flood cqueues length 0
Haxt Ox0{0) /0x0{0)
Last flood scan length i=s 1, maximam is 1
Last flood scan time is 0 msec, maXimuam is 0 msec
Neighbor Count is 1 , Adjacent neighbor count is 1
Adjacent with neighbor 33.33.33.33
Suppress hello for 0 neighbor(s)
Llg

0%

i ThelLFA Fa aneib 71T Faenice

e. Emita el comando auto-cost reference-bandwidth 10000 en el R1 para cambiar la
configuracién de ancho de banda de referencia predeterminado. Con esta configuracion, las
interfaces de 10 Gb/s tendran un costo de 1, las interfaces de 1 Gh/s tendran un costo de 10, y las
interfaces de 100 Mb/s tendrén un costo de 100.

R1(config)# router ospf 1
R1(config-router)# auto-cost reference-bandwidth 10000
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% Imwalid input detected at '"™' marker.
T Bl#show ip route ospf
A u] 192.168. 2.0 [1l0/7&E8] wia 192.168_.1Z.2, 01:40:45, Berial0ys0/0
a 19216830 [1ll0rs658] wia 19Z.168_13_ 2, 03:08:2F, Seriald/s0f 1
192 168, 23.0/30 is subnetted, 1 subnets
u} 192 168 E2.0 [ll0/122] wia 19Z2.1le2_ 1zZ.Z, 01:40:45, Serial0/ 070

[110/1E8)] wia 12Z.168.13.&, 0l:40:45, Serial0s0/1
Bl## show ip ospf interface =s0/051
% Inwalid input detected at '"' marker.
Bl#show ip ospf interface =0/071

Berialls0f1 is up, line protocol is up
Internet address is 13F_168.13.1/30, Area 0
Process ID 1, BRouter ID 11.11.11.11, Network Type POINT-TO-POINT, Cost: &4
Transmit Delay i= 1 =sec, State POINT-TO-POINT, Priority O
No designated router on this network
No backup designated router on this network
Timer interwvals conficguared, Hello 10, Dead 40, Wait 40, Betransmit &5
Hello due in 00:00:07
Index 272, flood gqueue length 0O
Hext Ox0{0)/0x0{0)
Last flood scan length is 1, maximam is 1
Last flood scan time is 0 msec, maXimoam is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighhor 33.33_33_33
Suppress hello for 0 neighbori(s)
Blfrouter ospf 1

[

¥ Inwvalid input detected at marker.

gT#conf t

Enter conficuration commands, one per line. End with CNTLSZ.

Bl {config) froucer ospf 1

Bl {config-router) fanto-cost reference-bandwidch 10000

% 05PF: Reference bhandwidth is changed.

5‘ Plea=ze ensure reference bandwidth is consistent across all routers.

a .x
5 T

+ 1NN

f. Emita el comando auto-cost reference-bandwidth 10000 en los routers R2 y R3.

Router 2
K (contig-router) end
REg
$8TE-5-CONFIG I: Configured from console by console
fﬁé#cnnf t
Enter configuration commands, one per line. End with CHNTLSZ.

Bz fconfig)frouter ospf 1

R {config-router) faukto-cost reference-bandwidth 10000

k-.l’lt'ﬁ?- T an hmh-i ﬂh“rﬂ

Please ensure reference bandwidth is consistent across all routcers.

R iconfig-router)
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T —TspTTre T
R3ffshow ip ospf neigh
B3ffshow ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
11.11.11.11 [a] FULLS - 00:00:31 132.165.13.1 Serialls0/0
ZZ.ZZ.ZZ.Z2 [a] FULLS - 00:00:31 13Z2.165.23.1 Seriallds0/1
R3g

R3ffzhow ip ospf interface gO/0

GigabitEthernetl/0 is up, line protocol is up

Internet address is 12Z_16%.3.1/24, Area 0O

Process Il 1, Router ID 332.33.33.32, Metwork Type BROADCAST, Cost: 1

Transmit Delay is 1 sec, State DR, Priority 1

Designated Router (ID) 33.32.232.33, Interface address 159Z_168.3.1

No backup designated router on this network

Timer interwvals configured, Hello 10, Dead 40, Wait 40, PRetransmit &

Hello due in 00:00:03

Index 151, flood cueus length 0

Hext 0=xz0(0)/0=x0{0}

Last flood scan length is 1, maximum is 1

Last flood scan time is 0 msec, maximum is 0 m=zec

Neighbor Count is 0, Adjacent neighbor count is 0O

Suppress hello for 0 maickh
BRI

ter configuration commands, cne per line. End with CHTL
B3 {config) FROUTER OS5PF 1
R lconfig-router) fauto—cost reference-bandwidch 10000
Reference bandwidth is changed.

erence bandygi

m

ent across all routers. —
B3 (config-roucer) § sl

g. Vuelva a emitir el comando show ip ospf interface para ver el nuevo costo de GO/0 en el R3 y

de SO/0/1 en el R1.
R3# show ip ospf interface g0/0

# R3
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Last flood scan length is 1, maximam is 1

Last flood scan time i= 0 msec, maximam is 0 msec

Meighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor (=)
BIFCONF T
Enter configuration commands, one per line. End with CHTL/Z.
B3iconfig) #ROUTER OSPF 1
RE{config-router) fauto-cost reference-bandwidch 10000
% O02FPF: Beference bandwidth is chahnged.

Please ensure reference bandwidth is consistent across all routers.

BIiconfig-router) fernd
poicE:d
2 E8TY2E-5-CONFIG TI: Configured from console by console

nuevo
costo 100

REfzshow ip ospf interface gOs0 )

GigabitEthernet0/0 i=s up, line protocol i= up
Internet address is 19Z.1€2.32.1724, Area 0
Process ID 1, Router ID 23_323.323.33, Network Tvype BROADCAST
Transwit Delay is 1 sec, State DR, Pricritcy 1
Desimated Router (ID) 32.32.323.32, Interface address 192_168_32.1
Ho backup designated router on this network
Timer interwals configured, Hello 10, Dead 40, Wait 40, Petransmit &
Hello due in 00:00:02
Index 151, flood cueue lencgth 0
Mext O0x0{0)/0x0{0)
Last flood scan length i=s 1, maximam is 1
Last flood scan time is 0 msec, maXimam is 0 msec
MNeighbor Count is 0, Adjacent neighbor count is 0O
Suppress hello for 0 neighbor(s)
ket
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00. Por la velocidad FAST ETHERNET (100 MB/s)
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105 Command Line Inkerface

Blf

(ETE-E-CONFIG I:

Rliconfig-router)fauto-cost reference-bandwidch 10000
% O08FPF: Reference bandwidch is changed.
Please ensure reference bandwidth is consistent across all routers.
Bl{config-router) fend
Configured from console by console

Rlffshow ip ospf serial 07041

¥ Invalid input detected at '*' marker.

@ﬁshow ip ospf interface =0/0/1 )

Index 373,

Rlg

Process ID 1,

Serial0s0/1 is up,

Neighbor Count is 1
Adjacent with neighbor 33.33.33_.33
Suppress hella for 0 neighhoris) | 9

line protocol is up

Internet address is 192_168_132.1/30, Area 0

Bouter ID 11.11.11.11, Metwork Type POINT-TO-POINT

Tran=swmit Delay i= 1 sec, State POINT-TO-POINT, Friority O

No designated router on this network

No backup designated router on this network

Timer intervals configqured, Hello 10, Dead 40, Wait 40, PRetrawnswitc £
Hello due in 00:00:0%9

flood mueuns length 0

Hext 0x0(0) /O0x0{0)

Last flood scan length is 1, maximam is 1

Last flood scan time is 0 msec, maXimum is 0 msec

, Adjacent neighbor count is 1

h. Vuelva a emitir el comando show ip route ospf para ver el nuevo costo acumulado de la ruta
192.168.3.0/24 (10 + 6476 = 6486).

Physical I Config

LT

Attribukes

105 Command Line Interface

Index 373,

o 13 15

Process ID 1,

Q

Rlfshow ip ospf serial 07051
% Imvalid input detected at
Blfishow ip ospf interface =0/041

Serial0/0f 1l i=s up,

line protocol is up
Internet address is 197 168 13 _ 1,320, Area 0O
Pouter I 11.11.11.11, Network Type POINT-TO-POINT, Cost: 6476
Transmit Delay is 1 sec, State POINT-TO-POINT, Priority O
No desigmated router on this network
No backup designated router on this necwork
Timer interwals conficured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello dus in 00:00:03
flood cueue length 0O
Mext 0x0{0) /0=x0(0)
Last floocd scan length is 1, maximum is 1
Last flood scan time is 0 msec, maxXimum is 0 msec
Neighbor Count is 1
Adjacent with neighbor 33.33.33.33
Suppress hella for 0 neighboris) e' nuevo costo es
Blfishow ip route ospf
[L10 5575 ig 129=._ 185

'l marker.

Adjacent neighbor count is 1

6576

@ 1sz.16s.3.0

[110/6576] wia 192

& £, 0O0:31:E5,

19z 1=

-o
o 13z2.168.2535.0

0 iz subnetted,

1l subnets
[l10712352] wia 192.168.12.2, 0D0:31:25, Serial0so0rs0 =
[110/12Z95Z2] wia 122.168_.13.2, 0O0:31:Z5, Serial0/s0f1
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stablecer el ancho de banda de referencia al valor predeterminado, emita el comando

a ost reference-bandwidth 100 en los tres routers.

R1(config)# router ospf 1
R1(config-router)# auto-cost reference-bandwidth 100

ROUTER 1

Blffconft £
Er“-nv HH“‘-;T'!vH'I--;H“ HHMMH“.HIJ—' nnnnnn 1 = - Tam sl rrs =1~ i"'I.T"I"TI-I,I'z_
Bliconfig)frouter ospf 1
Bliconfig-router) fauto-cost reference-bandwidch 100
¥ O5PF: Beference bandwidth is changed.

Please ensure reference bandwidth is consistent acrass all routers.
Blicontig-router) #

ROUTER 2

Enter confijuration commands, ohe per line. Ernd with CHTL/SZ.
Bz iconfig)#frouter ospf 1
B {config-router) fauto-cost reference-bandwidch 100
¥ O05PF: Beference bandwidth is changed.
Please en=ure reference bandwidth is consistent across all routbers.
RZ(cnnfig—rDuter)ﬂ

ROUTER 3

——

#CONF T
Enter configaration commawds, one per line. End with CHTLSZ.
P3iconfig)froucer ospf 1
Rjconfig-rouater) fauto-cost reference-bandwidch 100
¥ 0BPF: Reference bandwidth is changed.
Please ensure reference bandwidth is consistent across all routers.

¢Por qué querria cambiar el ancho de banda de referencia OSPF predeterminado?

Los equipos de hoy en dia soporta velocidades de mas 100 Mb/s, para obtener un costo mas
exacto para estas velocidades punto de referencia de ancho de banda es necesario cambiar el
ancho.

El cambio del ancho de banda de referencia en realidad no afecta la capacidad de ancho de banda
en el enlace, sino que simplemente afecta el calculo utilizado para determinar la métrica
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biar el ancho de banda de una interfaz.

a. Emita el comando show interface s0/0/0 en el R1 para ver la configuracion actual del ancho de
banda de S0/0/0. Aunque la velocidad de enlace/frecuencia de reloj en esta interfaz estaba
configurada en 128 Kb/s, el ancho de banda todavia aparece como 1544 Kb/s.

R1# show interface s0/0/0

er S
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00:00:10: %083PF-L5-ADJCHG: Process 1, Mbr 33.33.33.33 on Seriali0/0/1 frow LOADING +
Thauthorized access prohibitedl

User Access Werification

Password:

BElrenable
Paszsword:
BElfshow interface =0/0/0
Serialds0 0 is up, line protocol is up (connhected)
Hardware is HD&4570
Internet address is 19z 162_12_1/s320
MTU 1500 bytes,[EIFEY| rrit, DLY 20000 usec,
reliability 255,255, txload 17255, rxload 17ZE5
Encapsulation HDLC, loopback not set, keepaliwe set (10 sec)
Last input newer, oubput hever, output hang newer
Last clearing of "show interface" counters newer
Input gqueus: O0/75/0 (size/maxisdrops); Total output drops: 0
Queneing strategy: weighted fair
Output cuaews: 0100076470 (=sizefmax total/threshold/drops)
Conwversations 0f0/E56 {actiwve/max actiwve/max total)
Beserved Conwersations 070 f{allocated/max allocated)
Available Bandwidth 1152 kileobkits/sec
L minute input rate 46 bits/sec, 0 packets/sec
5L minute output rate 45 bitsfsec, 0 packets/sec
31l packets input, Z47Z bytes, 0 no buffer
Beceived 0O broadcasts, 0 runts, 0 giants, 0 throttles
0 impuat errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
£7 packets output, 1356 bytes, 0 underruns
0 output errors, 0 collisions, 1 interface resets
0 output buffer failures, 0 output buffers swapped out
-—More—--

Chel+FE ko exik CLI Focus

b. Emita el comando show ip route ospf en el R1 para ver el costo acumulado de la ruta a la red
192.168.23.0/24 con S0/0/0. Observe que hay dos rutas con el mismo costo (128) a la red
192.168.23.0/24, una a través de S0/0/0 y otra a través de S0/0/1.

R1# show ip route ospf
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R1g

Blffshow ip route ospf
a 122.168. 2.0 [llO/65] wia 12Z2_16%_12.Z2, 00:07:11, Serialds0s0
0 19 les S 0 (110 581 tria 19 16558 13 Of-07:01, %erialdsofl

d. 1 _=zubnet
0 192.1e5.23.0 [1l10/128] wia 192,165 12,2, 00:07:01, Serialls0/0
[110/122] wia 1DE2.162_132.Z, 00:07:01, Serialls0/1

R1] b b

c.Emita el comando bandwidth 128 para establecer el ancho de banda en S0/0/0 en 128 Kb/s.

R1(config)# interface s0/0/0
R1(config-if)# bandwidth 128

DL1EWE

Building configuration. . .

[OE]

B1COMF T

Enter configquration commands, one per line. End with CHTLSZ.
Bliconfig) finterface =0,/0/0

Bliconfig-if)fbandwidth 128

Dliconfig-if)#

d.Vuelva a emitir el comando show ip route ospf. En la tabla de routing, ya no se muestra la ruta
a lared 192.168.23.0/24 a través de la interfaz S0/0/0. Esto es porque la mejor ruta, la que tiene
el costo mas bajo, ahora es a través de S0/0/1.

R1# show ip route ospf
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Blfshow ip route ospf

0 122 168 E.0 [110/129)] wia 192_168.13_Z, 00:032:585, Serial0s0/1
0 122.162.32.0 [l10/65] wia 12E.1c2.13.2, 00:E9:0&, Serialls0/1
122 168 232.0/30 is subnetted, 1 subnets
0 192 168.E3.0 [1ll0/1E8] wia 192.168.13_E, 00:03:55, Seriallys0/1

RLlg

e. Emita el comando show ip ospf interface brief. El costo de S0/0/0 cambi¢ de 64 a 781, que es
una representacion precisa del costo de la velocidad del enlace.

R1# show ip ospf interface brief

Blfshow ip ospf interface =070/0

Serialldf0 0 is up, line protocol is up
Internet address is 192.168_12Z.1730, Area 0
Process I 1, Bowuter ID 11.11.11.11, Metwork Type POINT-TO-POINT, Cost: 781
Tratismit 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 conficuared, Hello 10, Dead 40, Wait 40, Betransmit &
Hello due in 00:00:05
Index Z/2, flood queus length 0
Hext 0x000)/0x000)
Last flood scan length is 1, maximam is 1
Last flood scan time is 0 msec, maximam is 0 msec
Neighbor Count is 1 ., Adjacent neighbor count is 1
bdjacent with neighbor 2. Ez_ Ez_ZZ
Suppress hello for 0 neighboris)
B1§
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Blfshow ip ospf interface =070/1

Seriall/0/1 is up, line protocol is up

Internet address i=s 192.168.13.1730, Area 0O

Process I 1, Router ID 11.11.11.11, Metwork Tvype PI:III-IT—TI:I—PI:IIHT,

Transmit Delay is 1 =sec, Btate POINT-TO-POIMT, Priority O

No designated router on this network

No backup designated router on this network

Timer intervals configured, Hello 10, Dead 40, Wait 40, Betransmit &
Hello due in 00:00:08

Index 373, flood cqueus length 0

Next 0x0(0) /0x0{0)

Last flood scan length i=s 1, maximam is 1

Last flood scan time is 0 msec, maximum is 0 msec

Neighbor Count is 1 , Adjacent neighbor couant is 1
Adjacent with neighbor 33.33.33.33

Suppress hello for 0 neighboris)

LRI

f. Cambie el ancho de banda de la interfaz S0/0/1 a la misma configuracion que S0/0/0 en el R1.

SUppress nello IOF U nelgnnor | sS)
Blffcont t
Enter configuration commands, ohe per line. End with CHNTLSZ.
Bliconfig)finterface s0,/051

Eli{config-i
config-if) fhandwith 128

3 Invalid input detected at '*' marker.

Bliconfig-if) #bandwidth 128
Dliconfig-if)#

g. Vuelva a emitir el comando show ip route ospf para ver el costo acumulado de ambas rutas a
la red 192.168.23.0/24. Observe que otra vez hay dos rutas con el mismo costo (845) a la red
192.168.23.0/24: una a través de S0/0/0 y otra a través de S0/0/1.

Dlfg=show ip route ospf
[u} 19z _1e2. 2.0 [110578EZ] wia 13Z_1€2_1Z_.Z, 00:0E5:11, Serial0os0r 0
[u} 192 _ 165.3.0 [110./°7 1 i 2 al al =t I I erialds 071
S e S SOf30 is subnetted, 1 subnetcs
122 _168_23.0 [110s548] wia 132_ 1632 1Z_.F, 00:05:11, Serialds0s0
[110/24E5] wia 19Z.1&2.12.2, 00:05:11, Serialls0/1

Dlg
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Blffshow ip ospf interface =s070/1
Seriall0s0f 1 is up, line protocol i=s up

Internet address is 19F_16%.13.1,/30, Area 0O

Process I 1. Bouter ID 11.11.11.11. Metwork Twwe POINT-TO-POINT. Cost: @
Para llegar a la red 192.168.3.0 donde el costo es 782

|EI 12216820 [110/78E] wia 192.168_ 132 F, 00:05:11, Serialds0rf1

19
R1

para un total de 782 »

AT S — “n
PC-PT PC-PT
PC-A PC-C

El costo para llegar a la 192.168.23.0 el costo es 845
AdFL.LlDoL LD W ol LEs SMOIELLEA, L SuWIEL S
u] 192 168 E3.0 [110/84E8] wia 19Z2_168.1E.Z, 00:0&:11, Serial0sOs0
[110/848] wia 192 162.13.z2, 00:0&:11, SerialdsOs1
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R1 ?81 R3

h. Emita el comando show ip route ospf en el R3. El costo acumulado de 192.168.1.0/24 todavia
se muestra como 65. A diferencia del comando clock rate, el comando bandwidth se tiene que

aplicar en ambos extremos de un enlace serial.
R3# show ip route ospf

| Physical I Config | LI | Aktributes
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Press RETURN to get started!
unathorized access prohibited!

User Access Verification

Password:
B3renahle
Pazsword:
B3fshow ip route ospf

i u] 19Z2_188.1.0 [ll wia 192.168.13.1, 01:30:3Z, Serialnyso0/ 0
u] 19z 168 2.0 [110/65] wia 192.163.23.1, 01:30:42, Serial0s0r1

1221623 1Z.0/30 is subnetted, 1 subnets i

a 12z 168.12.0 [110/845] wia 12EZ_168.13.1, 0l:05:Z&, c
Serialls0s0 0
BaF -

i.Emita el comando bandwidth 128 en todas las interfaces seriales restantes de la topologia.
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00:00:10: %05PF-5-ADJCHG: Process 1, Mbr 33.33.33.323 on &
Serialn/0/1 from LOADING to FULL, Loading Done

unathorized access prohibited!
User Access Verification
Passyord:

Rzrensble
Password:

RZficont t

Enter configuration commands, ome per line. End with CNTL/Z.
RZiconfig)finterface s

RZiconfig)finterface serial 0

P2 {monfiifinter face sarial 00070

Wz (config-if) gban

Rz {config-if)#bandwidth 128

P2 {config-if)finterface serial 0/0/1

Pz {confiy-if) fbandwidch 128

Rz (config-if) fend

s

$5Y5-5-CONFIG_I: Configured from console by console

m. |

105 Command Line Interface

% Inwslid input detected at marker

R¥{config)fint range =0/0/0-1

+ Invalid input detected st '~' marker.
R3iconfio) fint

f3{config finterface =0/0/0

P2 {config-if]fb
R3{config-if)fbandwidch 128
R3iconfig-if)finterface s0/0/1
R3{config-if)fbandwidth 123

B3 {config-if) fur

Y marker

% Inwslid input detected at
RI{config-if)fend

jicH

¥5YE-5-CONFIG_I: Configured from console by console

R3fwr
Building configuration. . .
[DE]

D

¢Cual es el nuevo costo acumulado a la red 192.168.23.0/24 en el R1? ;Por qué?

RBlfshow ip route os
Blfshow ip route ospf

u] 122,163 2.0 [1llO0/782] wia 122.168.12.2,
u] 192.168.3.0 [ll0/782] wia 192_168.13.2,
192 _168_.23.0/30 i=s sulacibod, 1 subnets

00:46:47, Serialds0f0
00:45:47, Seriald/0/1

u] 132, 1e8_23.0 [1l1071562] wia 132 1628_12.2, 00:02:51, Serialns0Os0
[110/1562] wia 122.168.13.2, 00:02:51, Serial0s0/s1

oLl

Para llegar a la red 192.168.23.0 se requiere

1941
Rz

—
PCPT
P-4

1662

PC-PT
P
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cambiar el costo de la ruta.

a. Emita el comando show ip route ospf en el R1.
R1# show ip route ospf

| Physical I Config | LI | Attributes

[05 Comrmand Line Interface

122 168.E3.0/30 is subnetted, 1 subnets -~
u] 1%2_1leg. 2.0 [1l10/1E56E] wia 19Z.168.1Z.2, 00:02:£1, Berialds 040
[110/156F] wia 19Z7.168.13.2, 00:02:81, Serial0s051

Rl§

1#
@#show ip route )

Cades: L - local, C - connected, 5 - static, B - RIP, M - mobhile, B - EGP
I - EIGRPF, E¥ - EIGRPF external, 0 - O5PF, IA - OSPF inter area
N1 - O3PF N55L external type 1, N2 - 05PF NSSA external type 2
El - O%PF external type 1, EEZ - 0O8PF external type Z, E - EGP
i - I&-I%, L1 - I&-I% lewel-1l, LZ - IZ-IS8 lewel-Z, ia - IS-IZ inter area
* - pandidate default, T - per-user static route, o - ODER
P - periodic dowmloaded static route

GCateway of last resort is not set

1.0.0.0/32 iz subnetted, 1 subnets

C 1.1.1.1/32 i=s directly conhected, Loopbackn
1922 163.1.0/24 is wariably subnetted, & subnets, £ masks
C 192 168.1.0/24 is directly comnected, GigabitEthernet0s0
L 192 168.1.1/3%2 i=s directly comnected, GigahitEthernet0s0
u] 13Z2.1e8.2.0/24 [110/78E] wia 19E2.168.12.2Z, 00:57:03, Serial0s0s0
u] laz _ leg.3.0/24 [11l0s782] wia 19E_.168.13.Z, 00:57:03, Berialos0s1
122 168,12 . 0/24 is wariably subnetted, £ subnets, £ masks
C 192 168.12.0/30 is directly connmected, Serial0s0s0
L 192 _168.12.173Z is directly connected, Serial0s0s0
122 162.132. 0,24 i=s wariably subnetted, 2 subnets, Z masks
C 122 168.13.0/30 is directly comnected, Serialds0f1 L
L 1922 168.12. 1732 is directly comnmected, Serialds0f1
192 162.22.0/30 i=s subnetted, 1 subnets
u] 1%z _ 1leg. E23.07230 [1l0/156E] wia 19z 168.1z.2, 00:13:07, Serialdso/f0 E

[110/1562] wia 19£.168.13.2, 00:13:07, Serial0ys0/1

b. Aplique el comando ip ospf cost 1565 a la interfaz SO/0/1 en el R1. Un costo de 1565 es
mayor que el costo acumulado de la ruta a través del R2, que es 1562.

R1(config)# int s0/0/1
Rl (config-if)# ip ospf cost 1565
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Plffconf
Enter configquration commawnds, one per line. End with CHTI
Bliconfig) #inter =0,/071

Bliconfig-if) #ip o=

Bliconfig-if)fiip osnf C

Pliconfig-if)fip ospf cost 1565 )

Bliconfig-if) fend

El#

$8T5-5-CONFIG I: Configured from console by console

Elg

C. Vuelva a emitir el comando show ip route ospf en el R1 para mostrar el efecto que
produjo este cambio en la tabla de routing. Todas las rutas OSPF para el R1 ahora se enrutan a
través del R2.

R1# show ip route ospf

Blfshow ip route ospf

u] 192,168 2.0 [ll0/78Z2] wia 192 168_12.2, 01:05:33, Serial0ys0/s0
u] 13F2.168.3.0 [ll0/1563] wia 192 _ 168_1Z.Z, 00:04:45, Serial0ys0/s0
12 162 23.0,/30 is subnetted, 1 subnets
ul 122.168.23.0 [110/1562] wia 19Z2_168.12.2, 00:04:45, Serialdys070
Blg

Explique la razén por la que la ruta a la red 192.168.3.0/24 en el R1 ahora atraviesa el R2.
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REFLEXION

4. ¢Por qué es importante controlar la asignacion de 1D de router al utilizar el protocolo
OSPF?

Porque las asignaciones de ID del router controlan el proceso de eleccion del router asignado y
router designado de respaldo en una red de acceso multiples si la ID del router esta asociado a
una interfaz activa.

2. ¢Por qué el proceso de eleccion de DR/BDR no es una preocupacion en esta practica de
laboratorio

Porque el proceso de eleccion de DR/BDR es solo un problema en una red de acceso mdltiples,
como Ethernet o Frame Relay

3. ¢Por qué querria configurar una interfaz OSPF como pasiva?

Porque cuando se configura una interfaz LAN como pasiva elimina la informacion de routing
OSPF innecesariamente en esa interfaz y a la vez se libera ancho de banda.
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.6 Lab - Configuring Basic Single-Area OSPFv3.

Préactica de laboratorio: configuracion de OSPFv3 basico de area Unica

Topologia

Tabla de direccionamiento




Dispositivo

Interfaz
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Direccién IPv6

Gateway
predeterminado

Rl G0/0 2001:DB8:ACAD:A::1/64
FE80::1 link-local No aplicable
S0/0/0 (DCE) 2001:DB8:ACAD:12::1/64
FE80::1 link-local No aplicable
2001:DB8:ACAD:13::1/64
S0/0/1 00 8 c .
FE80::1 link-local No aplicable
R2 G0/0 2001:DB8:ACAD:B::2/64
FE80::2 link-local No aplicable
2001:DB8:ACAD:12::2/64
S0/0/0 ) .
FEB80::2 link-local No aplicable
2001:DB8:ACAD:23::2/64
S0/0/1 (DCE) ) .
FE80::2 link-local No aplicable
R3 G0/0 2001:DB8:ACAD:C::3/64
FE80::3 link-local No aplicable
2001:DB8:ACAD:13::3/64
S0/0/0 (DCE) ) .
FEB80::3 link-local No aplicable
2001:DB8:ACAD:23::3/64
S0/0/1 ) .
FEB80::3 link-local No aplicable
PC-A NIC 2001:DB8:ACAD:A::Al64 FES80::1
PC-B NIC 2001:DB8:ACAD:B::B/64 FE80::2
PC-C NIC 2001:DB8:ACAD:C::C/64 FE80::3

Universidad Nacional
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Armar la red

y configurar los parametros basicos de los dispositivos

realizar el cableado de red tal como se muestra en la topologia.

—
. e
—_—
1941 PC-PT
Rz PC-E

—_
=
—_

—_

. r
PC-PT PC-PT
PC-A PC-C

Step 2: inicializar y volver a cargar los routers segiin sea necesario.
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| ehysical | corfig | U1 | gtrbures | Pryscdl | Confg | (U1 | Afobues |

105 Command Line Inkerface 105 Command Line Inkerface

enail to o
exportfoisco. con.

email to A
exportlcisco. con.

Cisco CIBCOL941/K9 (revision 1.0) with 491520E/32768K bytes of
WEWOTY.

Processor board ID FIXLSZ400KS

¢ Gigabit Evhernet interfaces

Z Lov-speed zerial(synefasyne] network interfaceis)

DRI confiquration is 64 bits wide with parity disabled.

Z5E0K bytes of non-volatile configuration memory.

749856K bytes of ATA Bystem CompactFlash 0 (Read/Write)

Cisco CISCOLS41/ES irevision 1.0) with 491520K/3Z768E bytes of
WEWOTY.

Frocessor bhoard ID FTX15Z2400KS

? Gigabit Ethernet interfaces

2 Low-speed serial{syme/asyme) network interface(s)

DRAM configuration is 64 bits wide with parity disabled.

258K bytes of non-volatile configuration memory.

Z49356K bytes of ATA Systew CompactFlash 0 (Bead/Urite)

--- Gysten Configuration Dialog ---
--- Systen Configuration Dialog ---
Would you like to enter the initial configuration dialog? [yes/

nol: ¥ Tauld you like to enter the initial configuration dialog? [yes/

nol: N

Press RETUBN to get started!
Prezs BETURN to get started!

4 Routers
|
Rout,er>|

Chl+F to ext (LT Forus

Che+Fe to exit CLI focus

[1ep

Physical | Config | CLI | Attributes

105 Command Ling Interface

email to "
exportlcisco. con.

Cisco CISCO1941/E9 (rewision 1.0} with 4915Z0E/3Z768K bytes of
memory.

(| Processor hoard ID FTX1GZ400ES

Z Gigabit Ethernet interfaces

? Lou-speed serial isync/async) network interfacs(s)

DRAM configuration is €4 bits wide with paricy disabled.

255K bytes of non-volatile configuration memory.

Z49856K bytes of ATA Systen CompactFlash 0 i(Read/Urite)

--- Systew Configuration Dialog ---
Uould you like to enter the initial configuration dialog? [yes/

nol: N

Press RETURN to get started!

Routers|
Chrl+F6 bo exit CLI Focus
Crop
———

Step 3: configurar los parametros basicos para cada router.
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| Physical Config | CL | Attributes KOUCEY | CONTL1) FRoO 1P NOBalin-1
Bouter (config) fno ip domain-lookup

PR

| Phyysical Config | LI | attributes

105 Cammand Line Inketface

I Bouter (config) fno ip domain-lookup

oo N o N e s ————

® R A

| Phiysical I Config | LI | Aktributes |

105 Cammand Line Inketface

| Bouter(config) fno ip domain-lockup

b. Configure el nombre del dispositivo como se muestra en la topologia.

L4 — .

| Phwsical I Config | LI | Aktributes

e e mm = mmmm— g W= —p mm———— — -

Router (config) fhostname Bl

N
A . & -

| Pheesical Config | LI | Akkributes

105 Cammand Line Inkerface

Bouter (config) fhostname RBE




| Physical I Config | LI | Aktribukes |

103 Command Line Inkerface

IRDutericunfigjﬁhnstname B3

c. Asigne class como la contrasefia del modo EXEC privilegiado.

#® RI Ay~ —

| Phwsical I Config | LI | Aktributes

Bliconfig)fenable secret class

R ;i . a

| Phresical Config | LI | Akkributes |

125 Cammand Line Inkerface

Bz {config) fenable secret class
1

[ o s ———

R A

| Phrysical I Zonfig | CLI | Aktributes |

105 Cammand Line Inkerface

———— e - = == ————

P3iconfig) #ENAbhle secret class

d. Asigne cisco como la contrasefia de vty.

Universidad Nacional
Abierta y a Distancia
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| Phrysical I onfig | CLI | attributes

L

Bliconfig)#line console O
Bliconfig-line) fipassword cisco
BEliconfig-line)#login

Bliconfig-line)fline vty 0O 15
Bliconfig-line) fpassword cisco
Bliconfig-line)flogin

|

[ R2
: aE A -

| Phresical Config | LI | Akkributes

125 Cammand Line Inkerface

L e T P PP P PR P S

BZiconfig)#line console O
BZiconfig-line) fpassword cisco
BEfconfig-line)#flogin
BZiconfig-line) fend

S PP U

BZlconfig) #line wty 0O 15
BElconfig-line) fpassw

B {config-line) fpassword cisco
BZiconfig-line)#flogin
BEZlconfig-line) #

[ o NN s ———
® R A

| Physical I Config | LI | Attribukes |

105 Cammand Line Inkerface

BIiconfig)#line conscole O
Biiconfig-line) fpassword cisco
Biiconfig-line)flogin
Biiconfig-line) fend

e g m————— = —— -

[P P A P PO A PP

Bifconfiglfline woy O L&
Bifconfig-line) fpassword cisco
Bilconfig-line) flogin

B3 iconfig-line! #

e. Configure un mensaje MOTD para advertir a los usuarios que se prohibe el acceso no
autorizado.




Universidad Nacional
Abierta y a Distancia

B Rl

| Physical | Zonfig | LI | Atkribukes

R - Tt I e

Bliconfig-line) fbanner motd FWWelcome authorized Users!§

S ———e

2
A - . & -

| Phresical Config | LI | Akkributes

105 Cammand Line Inketface

IRZichfig—linejﬁhEﬂmer motd flUnauthorized access Prohibited!f

[ o NN s ———
¥ R3 —h A

| Physical I Config | LI | Aktribukes |

103 Command Line Inkerface

|R3|:cnnfig—line:|#ham1&r wotd #llnauthorized access prohibited!#

f. Configure logging synchronous para la linea de consola.

AL o -

| Phwsical I Config | LI | Aktributes |

Bliconfig-line) #loggin synchronous

e —

N
A . & -

| Phresical Config | LI | Akkributes

103 Command Line Inkerface

BZiconfig-line) flogging syhchronous
B iconfig-line) fexec
Bz {config-line) fexec—timecut 0 0
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| Physical I Config | LI | Aktribukes |

103 Command Line Inkerface

BIiconfig-line) flogging synchronoas
B2iconfig-line) fexec—-t
BIiconfig-line) fexec—timecout 0O O

g. Cifre las contrasefias de texto no cifrado.

xE’R] s ——

| Phrysical I onfig | CLI | attributes |

Bliconfig)#service password-encryption

P R2

| Phresical Config | LI | Akkributes |

105 Cammand Line Inketface

| Bz iconfig) fservice password-encryption
o N W ———

® R e

| Physical I Config | LI | Aktribukes |

105 Cammand Line Inkerface

B3iconfig)fservice password-encryption
1

h. Configure las direcciones link-local y de unidifusién IPv6 que se indican en la tabla de
direccionamiento para todas las interfaces.

Router 1
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L

| Physical Zonfig | LI | Attribukbes

L 1i5 Cammand Line Interface

Bliconfig-if)#ip address Z001l:DBS:ACAD:-A::1/64 -

~

'“! marker.

¥ Inwvalid input detected at
Bliconfig-if)#ip address Z001:DBS:ACAD:-A::1/"2

-

(8TE5-E5-CONFIF I: Configured from console by console

Rlg"2

RBlfconi ©

Enter configuration commands, one per line. End with CHNTL/E.
Bliconfig) #int g0/s0

Bliconfig-if)#ipwt address z0O01:DES:ACAD:A::1/764
Bliconfig-if)#ipwvt address FEZ0::l link-local
RBliconfig-if)fno shut

Pliconfig-if)#
3LINE-L5-CHANGED: Interface GigabitEthernet0/0, changed state to
up

(LINEFPREOTO-5-UPDOWN: Line protocol on Interface
GigabitEthernet0ys/0, changed state to up

(P R1 | = & B

m

|

| Physical Config | LI | Akkribukes

105 Command Line Interface

3LINEPROTO-E5-UPDOTWHN: Line protocol on Interface
GigabitEthernet0/0, changed state o up

Bliconfig-if)f#int =s0,070

RBliconfig-ifl#ipve address ZOOl:DES:ACAD:1Z::1764
Bliconfig-if)#ipwve address FES0::1 link-local
Bliconfig-iflficlock rate 122000

Bliconfig-if)fno shut

3LINE-L-CHANGED: Interface 2eriald,s0/0, changed state to dowmn
Bliconfig-iflffint =0/0/q

[

¥ Invalid input detected at marker.
Bliconfig-if)ffint =0/071

Bliconfig-ifl#ipve address ZOOl:DES:ACAD:13::1764
Bliconfig-if)#ipwve address FES0::1 link-local
BEliconfig-if)#no shut

Pliconfig-if)#
3LINE-L-CHANGED: Interface S2eriallds0/1l, changed state o up

m

Bl{config-if)f i
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I =T i
i R2 N\ e = T= =<
E 1
T I Phyws=ical I Zonfig | LI | Akkribukes I
IS Command Line Interface
b= TPFTE InC=Frraces HelIgnbor DITCoov =Y T o O I =ra el i
o=p £ O2PF inmter face Ccommands
rip Comnfiogure RBRIP routing protocool
A summary-—address Summary prefix
craffic—filtceaer Acoccaess control list for packets
L PZiconfig-—4ifi#ipwvs address 7
WoORD GCeneral prefix name
oMo Mo o ITPwE limk—-—local address
HoHoH oM oM s =0-1E28= IPws prefix
autoconfio Obtain address rasing autoconficaration
PEiconfig—4df)l#ipws address Z001:DES:ACAD:E::- /&4
BZicomnfig—if
o BZ {config-—dif)#
RZliconfig-—difl#fipws address FES0: tZ limnmk-local
RZlicomnfig—4if) o shuat
BZicomnfig—if
FLIMNE-5—CHAMGED': Inter face GigabitEchernetOys,0, changed state o
up
FLIMNEPRPOTO—ES—TTPDOTI: Line protocol orn Intcerface -
CigabitEchernet0s,0, changed statse to up |_|
EZ (comfig-if)H .
Zkrl+F& ko exit CLI Focus [ Copy ] [ FPaste ]
[ Top
!

| | Phy=ical I Zonfig | LI | Aktribuktes |

I0S Cormmand Line Inkterface

RZfrno =khoa e
RBZ#no shhat
Pz fno shatdowrn

% Imwvalid input detected at marker _

Pzfcoconft

Enter configaration commands, omne per line . Ernnd witlh CHNTL/S=._
Pziliconfig) #ine =000

PZiconfig—1iflHipws address Z001:DES:-ACAT: 1Z::- 27564
Pzliconfig-if)fipwes address FESO: 2 link—local
RZlicornfig—1ifl frno =shoat

B {config—1if)#H
#FLINE-—E5E-CHAMNGED: Interface Scerialds 00, changed state o up

BZ{config—1if) fernd
RZ#
FS8YE—-—E5E—-COMFIG _T: Configured from console by console

RZ#
#FLINEPROTO—-S—TTPDOWH: Limne protocol omn Inter face Serialds 000,
changed state Co up

Pzfcoconft

Enter configuaration commands, one per line . Erxnd witlh CHNTLSZ._
PEZiconfigl fintcerface =001

PZiconfig—1iflHFipws address Z001:DES:-ACAD: Z23: - 27564
Pzliconfig-if)fipwes address FESO: 2 link—local
RZliconfig-ifilfclock rate 1Z2000

RZlicornfig—1ifl frno =shoat

1]

#FLINE-—E5E-CHAMNGED: Interface Serialld 0751, changed state to dowr
BZ {comntfig—i £) # skl
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| Phywsical I Config LI Attributes

IS Command Line Inkerface

REZSfconft +«
Enter configuration commands, one per lirne. Ernnd writlhh CHTLSZ.
BEicornfig)fiint O0

.

(e

% TITrnwalid inpuat detected at marker _
PZiconfig)f#ine g0

PEiconfig—ifi#ipwves address ZO001:DES: ACAT:-C: - 254
EZiconfig-—difl#ipws address FES0::2 link-local
PEiconfig—1if) #rno shit

s

¥ TITrnwalid inpuat detected at "' marker.

EZiconfig—if) #fno shutc

PEicomnfig—dif£)#

FLINKE-S5—CHAMNGZED: Interface GigabitEthernet0,0, changsd state to

b =

FLINMEPROTO-S5—-TTPDOTTN: Limne protocol on Intcer face
CigabitEthernet 0,0, changed =state to uap

RElconfig—if£l#

ki? R3

| Pheesical I Config | LI | Attributes |

IOS Command Line Interface

Password:

BZ=enable

Password:

BZffcont

Enter configuration commands, omne per line. End with CHTL/SZ.
BZiconfig)finterface g0s0

P2ziliconfig—dif) fipwe address Z001:DES:ACAD:-C: -3/ 54
1 Dziconfig—diflfipws addressz FEZ20::2 limnmk-local
Dziconfig—d1if£) fruo =loatc

Dziconfig—iflfinter face =000

Pziliconfig—dif) fipwes address Z001:DES:ACAD:13: - Z2,/54
Dziconfig—diflfipws addressz FEZ20::2 limnmk-local
Dziconfig—d1if£) fruo =loatc

Dziconfig—iflfclock rate 1lZZ2000

Dziconfig—d1if£) fruo =loatc

Dziconfig—iflfinterface =001

PE2iliconfig—diflfipwes address Z001:DES:ACAD:Z3: - 3,54
Biconfig—difl#fip address FES0::32 link-local

~

% Imvalid input detected at '"' marker._

Biconfig—difl #fipws addres=s FES0::32 limnmk-local
Blconnfig—1if) o shat -

BEZiconfig—ifl#
( LINKE-S5-—CHAMNGED: Interface Seriald 00 1, chandged state to ap

n

BEZiconfig—ifl#
# LINEPREOTO—-S-TPDOWE: Limne protocol on Inter face Serisalogs0f 1,
changsd state to up

BEiconfig—ifl# v
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105 Carmmand Line Interface

Bliconfig—if) frno shut

Pliconfig-if)#

Pliconfig-if)#

changed state to up

Bliconfig-if) fip unicast-r
Bliconfig-if) fip unicast
Bliconfig-if) fip unicast 7
¥ Unrecognized commatd
Bliconfig-if)gip =2

Bliconfig-if) fipwe un
Bliconfig-if) fipws anicast-routing
Bl ot fdri g

Bliconfig-if) #ipweé address FES0::1 link-local

#LINE-E5-CHANGED: Interface Serialls071, changed state to up

3LINEPROTO-E-TTPDOWH: Line protocol on Interface Seriallds0751,

access—group tpecify access control for packets

address Set the IP address of an interface

anthentication authentication subcommands

flowr NetFlow Belated commands

hello-interwal Configures IP-EIGEP hello interval

helper-address Specify a destination address for UDP
broadcasts

wta et IPF Maximwum Transwmission Unit

nat. NAT interface commands

osp £ O05PF interface commands

split-horizon Perform split horizon

summatry-address Perform address sumnmarization
ﬂ"!'! 1 2 M h 1 deieda 1 TL

m

ROUTER 2

Enter conticguration commatds, one
BZiconfig) #ipve unicast-routing
B2 (confiog) g

ROUTER 3

Ly

RIECONF T

Enter configuration commands, one per line.

BIiconfig) #IPVE unicast

B3iconfig) #IPVE unicast-routing

End with CNTL/Z.
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opie la configuracién en ejecucion en la configuracion de inicio
(5TS-5-LUNKLL 1D Lontigured trom

DEHTIT

Building configquaration. ..
[DE]

RZ#

Step 4: configurar los equipos host.

Configuracion tarjeta PC-A

| 8 pca — - ERECR™ X
[ — S
7 Physical I Config Deskkop Pragr amring Attributes
| -
i [P Configuration
IP Configuration
(Z) DHCP @) Static
IF Address
Subnet Mask
Default Gateway 0.0.0.0
DMS Server 0.0.0.0
IPv6 Configuration
©) DHCP (2) Auto Config @) Skatic
IPv6 Address Z2001:DBS:ACADA: A I B4
Link Local Address FES0::20C: CFFF:FE42:B132
IPvE Gateway FES0::1
IPv& DN3 Server

Configuracion tarjeta PC-B

B pcB

Physical Config Desktop Programmirg I Attributes

IP Configuration

) DHCP @) Static
IP Address

Subnet Mask

Default Gateway 0.0.0.0
DMS Server 0.0.0.0

IPv6 Configuration

) DHCP () Auko Config @) Static

IPv6 Address 2001:DES:ACADIE:E ! 64
Link Local Address FES0::210:11FF:FEAG: 7535

IPvE Gakeway FES0::2

IPwE DMNS Server
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Fhysical Config Deskhop Frogramming Aftributes

[P Configuration

IP Configuration

@ CHCP @ Static
IP Address

Subnet Mask

Default Gateway 0.0.0.0
DMS Server 0.0.0.0

IPv& Configuration

) DHCP (©) Auto Config @ Static

IPvE Address 2001:DES:ACADIC:C | 64
Link Local Address FESO::201:42FF FE3C: 1622

IPvE Gakeway FES0::3

IPvi DNS Server

Step 5:  Probar la conectividad.

Los routers deben poder hacerse ping entre si, y cada computadora debe poder hacer ping a su
gateway predeterminado. Las computadoras no pueden hacer ping a otras computadoras hasta
que no se haya configurado el routing OSPFv3. Verifique y resuelva los problemas, si es
necesario.

ROUTER 2 APC-B

| Physical I Config CLI Aktributes

IS Command Line Interface

Thauthorized access Prohibited!
T=er Access Werification

Password:
DPassword:
Password:

PErenable

Password:

PZfping Z001:DES:ACAD:-E: BS54

Translating "Z001:DES-:ACAD:-E:--Es&4"

% Threcogrnized host or address or protocol nobt ranmndirncg .

=
PZzfping Z001:DES:ACAD -E::E
L
Type =escape segpasnce -o abort .
I Sending 5, 1l00-byte ICHMP Echos to Z001:DES:ACAD:E: B, timeout i=s
El Z seconds: —

Buccess rate iz 100 percent (E5/5), round-—trip minSavg max =
OFsE/Z25 m=

m

| Tz g -
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BEffping Z001:DB2-ACAD - 12::1

Type escape sedquence to abort.

Sending &, 1l00-byte ICMP Echos to ZOO01:DES:ACAT:1Z::1, timeout is
£ seconds:

Buccess rate is 100 percent (&/5), round-trip minSavg/max
ms

17279

m

ROUTER 2 A SERIAL 0/0/1 DE R3

Bzfping E001:DES:ACAD:-Z3::3

Type escape sequence to abort.

Sending &, 1l00-byte ICMP Echos to ZOO1l:DES:ACAD:Z3::3, timeoukb is
Z seconds:

Success rate is 100 percent (5/5), round-trip minfavg/max = 172758
=

m

1

REg

Part8: configurar el routing OSPFv3

Step 1. asignar ID a los routers.

OSPFv3 sigue utilizando una direccion de 32 bits para la ID del router. Debido a que no hay
direcciones IPv4 configuradas en los routers, asigne manualmente la ID del router mediante
el comando router-id.

a. Emita el comando ipv6 router ospf para iniciar un proceso OSPFv3 en el router.
R1(config)# ipv6 router ospf 1

Nota: la ID del proceso OSPF se mantiene localmente y no tiene sentido para los otros
routers de la red.

Router 1

Bliconfig)#ipwd router ospf 1
(¥05PFwv3-4-NOBRTRID: O5PFw3 process 1 could nok pick a router-
id,please configqure manually

Bli{config-rtr)#|

b. Asigne la ID de router OSPFv3 1.1.1.1 al R1.
R1(config-rtr)# router-id 1.1.1.1
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nter configuration commands, one pe
Bliconfig) #ipve router ospf 1
$05PFv3-4-NORTRIL: O08PFw3 process 1
id,please configare manmaal ly
Bliconfig-rtr)ffronter-id 1.1.1.1
Bl{config-rte) s

c. Inicie el proceso de routing de OSPFv3 y asigne la ID de router 2.2.2.2 al R2 y la ID de
router 3.3.3.3 al R3.

Router 2

REffcont
Enter configquration commands, one per line. End with
Ziconfig) fipwe router ospf l|
$05PFvo-4-NORIRID: OSPFw3 process 1 could not pick a r
id,please conficqure marnual 1l
| P2 lconfig-rtrl frouter-id Z. 2. Z_2
| pzicontig-rern g

Router 3

Password:
Raffcont ©

Enter configquration commands, one per line. End with CHTL/Z.
ESicnnfigjﬁipvﬂ router ospf 1 I
wa—d-NUETEID: UsPEws process 1 could not pick a router-—

P3fconfig-rtr) frouter-id 3.3_.3.3
RSichflg—rtrjﬂ

d. Emita el comando show ipv6 ospf para verificar las ID de router de todos los routers.

R2# show ipv6 ospf

Routing Process "ospfv3 1" with ID 2.2.2.2

Event-log enabled, Maximum number of events: 1000, Mode: cyclic
Router is not originating router-LSAs with maximum metric

<Output Omitted>

Router 2
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T folmar Samrrt s f
Bouting Process "ospfvwd 1" with ID 2.2.2.:Z2 I

BUF schedale delay & secs, Hold time between two 2PFs 10 secs
Minimum L34 interwval & secs. Minimum L2A& arrival 1 secs

LA group pacing timer 240 secs

Interface flood pacing timer 33 msecs

Betransmission pacihg timer &8 msecs

Muamher of external L2& 0. Checksum Suw O0x000000

Mmber of areas in this router i=s 0. 0 normal 0 stub 0O nssa
Beference bandwidth unit is 100 mbps

oY, . Urae

Router 3

L)

ipwe ospf
Bouting Process "ospfvw3 1" with ID 3.3.3.3
¥ SECETHOIO CTIME OECWERMN Cwo SFFs 10 secs

Minimum L2& interwal 5§ secs. Minimuam LA arriwval 1 secs

LA group pacing timer 240 secs

Interface flood pacing timer 33 msecs

Betransmission pacihg timer &6 msecs

Mumher of external L2& 0. Checksum Suw 0x000000

Mamher of areas in this router i=s 0. 0 normal 0 stub 0 nssa
Beference bandwidth unit i=s 100 mbps

m

Paso 2: Configurar OSPFv6 en el R1.

Con IPv6, es comun tener varias direcciones IPv6 configuradas en una interfaz. La
instruccion network se elimind en OSPFv3. En cambio, el routing OSPFv3 se habilita en el
nivel de la interfaz.

a. Emita el comando ipv6 ospf 1 area 0 para cada interfaz en el R1 que participara en el
routing OSPFv3.

R1(config)# interface g0/0
R1(config-if)# ipv6 ospf 1 area O
R1(config-if)# interface s0/0/0
R1(config-if)# ipv6 ospf 1 area O
R1(config-if)# interface s0/0/1
R1(config-if)# ipv6 ospf 1 area 0

Nota: la ID del proceso debe coincidir con la ID del proceso que uso en el paso la.




Bliconfig) finter face gOs0
Bliconfig-if)#ipwvec ospf 1 area
Bliconfig-if)finter face s0/0/0
Bliconfig-if)#ipws ospf 1 area
Bliconfig-if)#interface =0,/071
Bliconfig-if)#ipwvec ospf 1 area
Bl{config-if) 4

ahalic @ -~
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|

Router 2

B {config) finterface ogl0s0
BZilconfig-if) #ipve ospf 1 area
BElconfig-if) #int =s0,0,50
BElconfig-if) #ipve ospf 1 area
DZlconfig-if)#

BZiconfig-if) #int =0,/0/1

Bz (config-if) #

Router 3

BIfcont
B2iconfig) finter face g0y 0
BRiconfig-if)#interface =0,/070

PI{config-if)#

E3lconfig-if)finterface =0/0/1

P3iconfig-if)#

P3iconfig-if)#f

01:z0:12Z: %05PFw3-5-ADJCHG: Process 1, Nbr
from LOADING to FULL, Loading Done

BZlconfig-if) #ipve ospf 1 area 0

BRiconfig-if)#ipwst ospf 1 area 0O

BIiconfig-if)#ipws ospf 1 area 0O

BIiconfig-if)#ipws ospf 1 area 0O

Enter configquration commatds, one per line. End with CHTL/Z2.

0l:30:09: %05PFv3-5-ADJCHGE: Process 1, Mbr 1.1.1.1 on Serialis070
from LOADING to FULL, Loading Done

0l:20:3%: %053PFv3-L5-ADJCHG: Process 1, Mbr E.2.E.2 on Serialds0s1
from LOARTING to FULL, Loading Done

1.1.1.1 ornn Berial0faoso
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b. ver mensajes de adyacencia de vecino.

R1#

*Mar 19 22:14:43.251: %OSPFv3-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Serial0/0/0 from
LOADING to FULL, Loading Done

R1#

*Mar 19 22:14:46.763: %OSPFv3-5-ADJCHG: Process 1, Nbr 3.3.3.3 on Serial0/0/1 from
LOADING to FULL, Loading Done
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Bliconfig-if)#ipwt ospf 1 area 0O
Dliconfig-if)#

0l:z0:12Z: %05PFv3-5-ADJCHG: Process 1
from LOADING to FULL, Loading Done

Nbr 2.2.2.2 on Serialis0f0

Dliconfig-if)# f
0l:30:0%9: %05PFv3-5-ADJCHG: Process 1, Mbr 3.3.3.3 on Seriallds 0,1
from LOADING to FULL, Loading Done

Router 2

DZlconfig-if)#
0l:z0:12: %05PFwv3-5-ADJCHG: Process 1
from LOADING to FULL, Loading Done

Nbr 1.1.1.1 on SerialiosOf0

Beiconfig-if)#int =0,/0/1
BZiconfig-if)#ipwe ospf 1 area 0O

i fr—d £ 4
1:30:39: %08PFvw3-L-ADJCHG: Process 1, Nbr 23.32.32.3 on Serialds/0f1 |
rom LOADTING to FULL, Loading Done :

Router 3

PIiconfig-if)#f
1:30:0%9: %08PFvw3-L5-ADJCHG: Process 1, Mbr 1.1.1.1 on Serialﬂfﬂfi)

from LOADING to FULL, Loading Done

B3iconfig-if)#interface =0,/0/1
BRiconfig-if)#ipwed ospf 1 area 0O
PIiconfig-if)# i
01:30:39: %05PFv3-E-ADJCHG: Process 1, Mbr Z.2. 2.2 on Seriallds0s1
from LOADING to FULL, Loading Done

Step 2: verificar vecinos de OSPFv3.

Emita el comando show ipv6 ospf neighbor para verificar que el router haya formado una
adyacencia con los routers vecinos. Si no se muestra la ID del router vecino o este no se muestra
en el estado FULL, los dos routers no formaron una adyacencia OSPF.

R1# show ipv6 ospf neighbor

OSPFv3 Router with ID (1.1.1.1) (Process ID 1)
Router 1

Blfshow ipwé ospf ne
Blfshow ipwé ospf neighhor

Pri State Dead Time Interface ID Interface
u] FULLS - oo0:00: 32 3 SerialO 050
u] FULLS - oo:00: 30 3 SerialO 051
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REffshow ipvE osp
DZfzshow ipwe ospf ne
Rzfishow ipwé ospf neighbor

Neighbor ID Pri State Dead Time Inter face ID Interface
1.1.1.1 u] FUOLLS - oo:00:39 3 Zerialls0 0
|3.3.3.3 u] FUOLLS - oo:00:39 4 Zerialls0r 1
IRZH
Router 3

Baffzhow ipweé o=
B3ffishow ipvd ospf ne
Ba3ffzhow ipvé ospf neighbor

Neighbor ID Pri State Dead Time Inter face ID Interface
1.1.1.1 0 FULLS - 00:00:38 4 Serial0f0/0
Z.2.2.2 0 FULLS - 00:00:38 4 Serial0f0f1
R H|

Step 3: verificar la configuracion del protocolo OSPFv3.

El comando show ipv6 protocols es una manera rapida de verificar informacion fundamental de

configuracién de OSPFv3, incluidas la ID del proceso OSPF, la ID del router y las interfaces
habilitadas para OSPFv3.

R1# show ipv6 protocols
IPv6 Routing Protocol is "connected"
IPv6 Routing Protocol is "ND"
IPv6 Routing Protocol is "ospf 1"
Router ID 1.1.1.1
Number of areas: 1 normal, 0 stub, 0 nssa
Interfaces (Area 0):
Serial0/0/1
Serial0/0/0
GigabitEthernet0/0
Redistribution:
None
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Blffshow ipwveg prot
Rlfshow ipwé protocols
IPve Pouting Protocol is "comhected"
TPty Poutites Protocol 5 "I
_&rﬁ Bouting Protocol is "ospt l")
Interfaces (Area 0)
GigabitEthernet0,/0
SerialOfaso
Serial0fofl
Bedistribution:
None

Step 4: verificar las interfaces OSPFv3.

Emita el comando show ipv6 ospf interface para mostrar una lista detallada de cada interfaz
habilitada para OSPF.
R1# show ipv6 ospf interface
Serial0/0/1 is up, line protocol is up
Link Local Address FE80::1, Interface ID 7
Area 0, Process ID 1, Instance ID 0, Router ID 1.1.1.1
Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:05
Graceful restart helper support enabled
Index 1/3/3, flood queue length 0
Next 0x0(0)/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
Adjacent with neighbor 3.3.3.3
Suppress hello for 0 neighbor(s)
Serial0/0/0 is up, line protocol is up
Link Local Address FE80::1, Interface ID 6
Area 0, Process ID 1, Instance ID 0, Router ID 1.1.1.1
Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5

Hello due in 00:00:00 Graceful restart helper support enabled
Index 1/2/2, flood queue length 0

Next 0x0(0)/0x0(0)/0x0(0)

Last flood scan length is 1, maximum is 2

Last flood scan time is 0 msec, maximum is 0 msec

Neighbor Count is 1, Adjacent neighbor count is 1

Universidad Nacional
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8S hello for 0 neighbor(s)
GigabitEthernet0/0 is up, line protocol is up
Link Local Address FE80::1, Interface ID 3
Area 0, Process ID 1, Instance ID 0, Router ID 1.1.1.1
Network Type BROADCAST, Cost: 1
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 1.1.1.1, local address FE80::1
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:03
Graceful restart helper support enabled
Index 1/1/1, flood queue length 0
Next 0x0(0)/0x0(0)/0x0(0)
Last flood scan length is 0, maximum is O
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighbor(s)

—itﬁ
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125 Command Line Interface

MNone

lfshow ipwvée ospf interface
1 = protocol i= up

Link Local Address FESO0::1l, Interface ID 1

Area 0, Process ID 1, Instance ID 0, Bouter ID 1.1.1.1

Metwork Type BROADCAST, Cost: 1

Transmit Delay is 1 sec, State DR, Priority 1

Designated Router (ID) 1.1.1.1, local address FESO::1

Mo backup designated router on this network

Timer interwals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:08

Index 151, flood qgueus length O

Next Ox0({0) 0x0¢0)

Last flood scan length is 1, maximum is 1

Last flood scan time iz 0 msec, maximam is=s 0 msec

MNeighbor Count i=s 0, Adjacent neighbor count is 0O

Suppress hello for 0 neighboris)

Serialds0/0 is up, line protocol is up

Link Local Address FEHU:: 1, lntertace ID 3

Area 0, Process ID 1, Instance ID 0, Router ID 1.1.1.1

MNetwork Type POINT-TO-FOINT, Cost: &4

Transmit Delay is 1 sec, State POINT-TO-POINMT,

Timer interwals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:03

Index 252, flood ocgquaeus length 0O

Next Ox0{0) /0x0id)

Last flood scan length iz 1, maximum i=s 1

Last flood scan time is 0 msec, maximum is 0 msec

MNeighbor Count i=s 1 , Adjacent neighbor count is 1
Adjacent with neighhor 2. 2.2

e P T T TS SR (R R NY I Y

e e e S S e S S S o

!Serialfs0/ 1 is wp, lime protocol is up
Link Local Address FES0::1, Interface ID 4

m
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terface brief.
R1# show ipv6 ospf interface brief

Interface  PID Area Intf ID Cost State Nbrs F/C
Se0/0/1 1 O 7 64 P2P 1/1

Se0/0/0 1 O 6 64 P2P 1/1

Gi0/0

RBlfzshow ipwé ospf 7

=1-&E5E35= Process ID number
border-routers EBorder and Boundary Bouter Information p k t
databhase Database summary _"'"ac e I:acg
interfarce Interface information .
neighbor Neighbor list no tlene E|
wirtual-links Tirtual link information e e et
=CLr =
RBlfzshow ipwé& ospf int Comando
fishow ipws ospf interface 7 N .
Ethernet IEEE =20z.3 t f b f
FastEthernet FastEthernet IEEE 202Z.3 ID er:- aCE [Ie
GigabitEthernet GigabitEthernet IEEE E0Z_ 3= @S P F
Loopback Loopback interface para 3 vt |
Zerial Zerial o e
“cr=
b |
Fa ¥ L
Paso 6: verificar la tabla de routing IPv6.

Emita el comando show ipv6 route para verificar que todas las redes aparezcan en la tabla de
routing.

R2# show ipv6 route

IPv6 Routing Table - default - 10 entries

Codes: C - Connected, L - Local, S - Static, U - Per-user Static route
B-BGP,R-RIP, I11-ISISL1,12-1SIS L2
IA - ISIS interarea, IS - ISIS summary, D - EIGRP, EX - EIGRP external
ND - ND Default, NDp - ND Prefix, DCE - Destination, NDr - Redirect
O - OSPF Intra, Ol - OSPF Inter, OE1 - OSPF ext 1, OE2 - OSPF ext 2

ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2

ostrar un resumen de las interfaces con OSPFv3 habilitado, emita el comando show ipv6
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80::1, Serial0/0/0
C 2001:DB8:ACAD:B::/64 [0/0]
via GigabitEthernet0/0, directly connected
L 2001:DB8:ACAD:B::2/128 [0/0]
via GigabitEthernet0/0, receive
O 2001:DB8:ACAD:C::/64 [110/65]
via FE80::3, Serial0/0/1
C 2001:DB8:ACAD:12::/64 [0/0]
via Serial0/0/0, directly connected
L 2001:DB8:ACAD:12::2/128 [0/0]
via Serial0/0/0, receive
O 2001:DB8:ACAD:13::/64 [110/128]
via FE80::3, Serial0/0/1
via FE80::1, Serial0/0/0
C 2001:DB8:ACAD:23::/64 [0/0]
via Serial0/0/1, directly connected
L 2001:DB8:ACAD:23::2/128 [0/0]
via Serial0/0/1, receive
L FF00::/8 [0/0]

via NullO, receive
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Neighbor I Pri State Dead Time Inter face ID Interface ~
1.1.1.1 u] FULL/S - 00:00:39 2 Serialls0/0

3.3.3.3 u] FULLS - 00:00:33 4 Serial0s0sL

Rz

REFSHOW IPVE ROUTE

IPve Bouting Table - 10 entries

Codes: C - Comnected, L - Local, % - Static, B - RIPF, B - EBGP
T - Per-user Static route, M - MIPve
Tl - I8I8 L1, IZ - ISIS LE, IA - ISIS interarea, I8 - I3I3 summary
0 - 05PF intra, 0I - 08PF inter, 0OEl - OSPF ext 1, OEEZ - OSPF ext Z
0Nl - 05PF N3S5A ext 1, ONZ - O3PF N3SA ext Z

S CTS ST al
ﬂi- ZOOL:DES:ACAD:A:: /64 [110/65] j

¥ia FEoU:-1, oCerialururyg
C Z00L:DEE:ACAD:E:: /54 [0/0]

via GigabitEthernet0s0, directly connected
L Z00L:DES-ACAD:B::E/128 [0/0]

= 3
I u} Z00L:DBS:ACAD:C:: /54 [110565] I
e - 1N e T o WAL ;i
C ZO0L:DES:ACAD:1Z:: /64 [0/0]
via Seriall/0/0, directly commected
L Z00L:DEE:ACAD:1Z::2/128 [0/0]
T TR TEIT O T, TECEITE
o ZO0OL:DES-ACAD:13::/764 [l10/1Z22] I
Tia FREOL. 1, Serrarursoro
via FES0::3, Serialfs/0/1
C Z00L:DEE:ACAD:Z3:: /64 [0/0]
via Serialls071, directly connected F
L Z00L:DES-ACAD: 23::2/128 [0/0]
via Serial0/0/1, receiwve
L FFOO:: /58 [0/0]
via Mulld, receiwve

m

1

Chrl+FE to exit CLI focus Copy ] [ Paste

[ Tap

¢ Qué comando utilizaria para ver solamente las rutas OSPF en la tabla de routing?

Show ipv6 route ospf

L

| PEfshow ipwe route ospf

IPw& Pouting Table — 10 entries

Codes: C - Connected, L - Local, 5 - Static, B - BRIF, BE - EGP
T - Per-user Static route, M - MIPvE
I1 - I5TIs L1, Iz - I&TIS Lz, Ia - ISIS interarea, IS5 - IBIS =summary
0 - O05PF intra, 0I - O3PF inter, 0OE1l - O3PF ext 1, OEEZ - OSPF ext 2
ON1 - OSPF MNSBSA ext 1, ONEZ - OSPF NESA ext Z

T BTCTT i ik TTOTIT s o]
= v
" Z001-DEES-ACAD-A-: /64 [110/65] )
LT =W o =1 =15 5 W= ]
a0

Z001:DES:ACAD:C:-: fed [110/68]

krk rTuTul Fat ra N W T ]

u] Z001:DEE:ACAD:13::/6d [11071EE]
wia FEB0::1, Serialds 0,0
wia FE20::3, Seriallds 0,1

| B2
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Verificar la conectividad de extremo a extremo.

los problemas, si es necesario.
Nota: puede ser necesario desactivar el firewall de las computadoras para hacer ping entre ellas.

PC-A aPC-B

ad 4
inm wmilli

PC-A PC-C

Cohvrping 2001:D ACAD:C::C

r -

Pinging 2001:DE 2:C::C with

=1

lwm=, Maximum = llms, Aw

Parte 3: configurar las interfaces pasivas de OSPFv3

El comando passive-interface evita que se envien actualizaciones de routing a través de la
interfaz de router especificada. Esto se hace comunmente para reducir el trafico en las redes
LAN, ya que no necesitan recibir comunicaciones de protocolo de routing dinamico. En la parte
3, utilizara el comando passive-interface para configurar una uUnica interfaz como pasiva.

Universidad Nacional
Abierta y a Distanci
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Paso 1: configurar una interfaz pasiva.

a. Emita el comando show ipv6 ospf interface g0/0 en el R1. Observe el temporizador que
indica cuando se espera el siguiente paquete de saludo. Los paquetes de saludo se envian cada 10
segundos y se utilizan entre los routers OSPF para verificar que sus vecinos estén activos.

R1# show ipv6 ospf interface g0/0

GigabitEthernet0/0 is up, line protocol is up
Link Local Address FE80::1, Interface ID 3
Area 0, Process ID 1, Instance ID O, Router ID 1.1.1.1
Network Type BROADCAST, Cost: 1
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 1.1.1.1, local address FE80::1
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:05
Graceful restart helper support enabled
Index 1/1/1, flood queue length 0
Next 0x0(0)/0x0(0)/0x0(0)
Last flood scan length is 0, maximum is O
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighbor(s)
Blf=show ip ospf interface gls0
305PF: O05PF not enabled on GigabitEchernet0,0
Blfshow ipve ospf interface gOs0o
GigabitEthernet0/0 is up, line protocol is up
Link Local address FEEO::1, Interface ID 1
Area 0O, Process I 1, Instance ID O, Bouter I 1.1.1.1
Network Twype BROADCAST, Cost: 1
Tran=mit Delay is 1 sec, State DR, Priority 1

Designated Bouter (Il 1.1.1.1, local address FEE0::1
No backup designated route 2L Work

1) Hello 10, Dead 40, Wait 40, Retransmit &

=] [l = = i1 1]
Hello due in 00:00:04
nae® L/L, Llood gquels

Hext 0x0{0) 0x000)

Last flood scan length is 1, maximam is 1

Last flood scan time is 0 msec, maXimum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is O
Suppress hella for 0 neighbori(s)

b. Emita el comando passive-interface para cambiar la interfaz GO/0 en el R1 a pasiva.

R1(config)# ipv6 router ospf 1
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Suppress hello for O neighbori(s)
Blf conf t

Enter configuration commands, one per line. End with CHTL/Z.
Bl iconfig)#ipwd router ospf 1

Bl {config-rtr) fpassive—inter face gl/s0

Dliconfig-rte) #

c.Vuelva a emitir el comando show ipv6 ospf interface g0/0 para verificar que la interfaz
G0/0 ahora sea pasiva.

R1# show ipv6 ospf interface g0/0

GigabitEthernet0/0 is up, line protocol is up
Link Local Address FE80::1, Interface ID 3
Area 0, Process ID 1, Instance ID 0, Router ID 1.1.1.1
Network Type BROADCAST, Cost: 1
Transmit Delay is 1 sec, State WAITING, Priority 1
No designated router on this network
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
No Hellos (Passive interface)
Wait time before Designated router selection 00:00:34
Graceful restart helper support enabled
Index 1/1/1, flood queue length O
Next 0x0(0)/0x0(0)/0x0(0)
Last flood scan length is 0, maximum is O
Last flood scan time is 0 msec, maximum is O msec
Neighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighbor(s)

FToLloTOoT LMD L L. UILLLgWL S LD CuslL e Dy LDUs UL

Blf=show ipwe ospf interface gOsf0
GigabitEthernet0/0 is up, line protocol is up
Link Local Address FEE0::1, Interface ID 1
Area 0, Process ID 1, Instance ID O, RBouter ID 1.1.1.1
Network Type BROADCART, Cost: 1
Tran=smit Delay i= 1 =sec, State WAITING, Priority 1
No designated router on this network
No backup designated router on this network
Timer interwals conficgured, Hello 10, Dead 40, Wait 40, Betransmit &
No Hellos (Passiwve interface)

Index 171, flood cqueus length 0

Next 0x0{0) /0x0{0}

Last flood scan length is 1, maXimam is 1

Last flood scan time is 0 msec, maXimum is 0 msec
MNeighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighboris)
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comando show I1pv6 route ospf en el R2 y el R3 para verificar que todavia
e una ruta a la red 2001:DB8:ACAD:A::/64.

R2# show ipv6 route ospf
IPv6 Routing Table - default - 10 entries
Codes: C - Connected, L - Local, S - Static, U - Per-user Static route
B-BGP,R-RIP, I1-ISISL1,12-1SISL2
IA - ISIS interarea, IS - ISIS summary, D - EIGRP, EX - EIGRP external
ND - ND Default, NDp - ND Prefix, DCE - Destination, NDr - Redirect
O - OSPF Intra, Ol - OSPF Inter, OE1 - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
O 2001:DB8:ACAD:A::/64 [110/65]
via FE80::1, Serial0/0/0
O 2001:DB8:ACAD:C::/64 [110/65]
via FE80::3, Serial0/0/1
O 2001:DB8:ACAD:13::/64 [110/128]
via FE80::3, Serial0/0/1
via FE80::1, Serial0/0/0

Router 2

REfshow ipwvd route ospf
IPve Routing Table - 10 entries
Codes: C - Connected, L - Local, &% - %tatic, B - BIP, E - EBGP
T - Per-user Static route, M - MIPwvE
Il - ISI® L1, IZ - I®IE L&, IA - IBTIS interarea, IS - ISTIS summary
0 - OSPF intra, 0TI - 0O%PF inter, 0OE1l - OSPF ext 1, 0OEZ - OSPF axt Z
OM1 - OSPF N33A ext 1, OMNEZ - O5PF MSSA ext E
Do ELGED Fx — FIGED pmaternal
a EOOLl:DES:ACAD:-A:: /64 [110/65]
ria FESO:-:1 .  Serisl0s0c0
1] ZO001:DES-ACAD:-C:: /64 [110/65]
wia FE20::3, Seriallds0;1
a EOOLl:DBES:-ACAD:13:: /764 [l10/51E8]
wia FEB0::1, Seriallds0/0

wia FEB0::3, Serialds0;1
T

Router 3
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REafshow ipwé route ospf

IPwe Routing Table — 10 entries

Code=s: C - Connected, L - Local, 5 - Static, B - BIFP, B - EGP
T - Per-user Static route, M - MIPvE

I1 - I&®Ts L1, IZ - ISIS Lz, Ia - ISIS interarea, IS5 - ISTS =sunwary
0 - O05PF intra, 0I - O5PF inter, 0OE1 - O3PF ext 1, OEEZ - OBPF ext Z
ON1 - O3PF N&S5& ext 1, ONZ - O3PF NESS& ext Z

Pr PP s 1
] EO01:DEE:ACAD:A:: /&4 [110765]
wia FEE0::1, &erialls 0,0

0 ZOOL:DES:ACAD:B:: 64 [1l0765]
wia FE20::Z, Beriallds 0,1

u] Z001:DBS-ACAD:1Z:: /764 [110/1Z28]
wia FEB0::1, Serialds 0,0
wia FEZ20::Z, Beriallds0/1

Paso 2: establecer la interfaz pasiva como la interfaz predeterminada en el router.
a. Emita el comando passive-interface default en el R2 para establecer todas las interfaces
OSPFv3 como pasivas de manera predeterminada.

R2(config)# ipv6 router ospf 1
R2(config-rtr)# passive-interface default

LZ{config) #ipws router aospf 1

RE(config-rtr) fpassive-interface default

PEZiconfig-roel g

04:48:28: j{02PFv3-5-ADJCHE: Process 1, Mbr 1.1.1.1 on Serial0/0/0 frow FULL to DOWH| Neighbor Down:
Interface down or detached

04:48:28: ﬁFvS—S—ADJCHG: Process 1, Nbr 2.3.3.32 on Serial0/0 1 from FULL to DDIUN,INeighbor Dowm:
Interface down or detached

B2 {config-rer)§

b. Emita el comando show ipv6 ospf neighbor en el R1. Una vez que el temporizador de
tiempo muerto caduca, el R2 ya no se muestra como un vecino OSPF.
R1# show ipv6 ospf neighbor

OSPFv3 Router with ID (1.1.1.1) (Process ID 1)

Neighbor ID  Pri State Dead Time Interface ID Interface
3.3.33 0 FULL/ - 00:00:37 6 Serial0/0/1

Blfshow ipwé ospf ne
Blfshow ipwé ospf neighbor

Neighbor ID Pri State Lead Time Interface ID Interface
3.3.3.3 u] FULLS - 00:-00: 38 3 Serialis0 1
EL|
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Serial0/0/0 is up, line protocol is up
Link Local Address FE80::2, Interface ID 6
Area 0, Process ID 1, Instance ID 0, Router ID 2.2.2.2
Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5

No Hellos (Passive interface)

Graceful restart helper support enabled
Index 1/2/2, flood queue length O
Next 0x0(0)/0x0(0)/0x0(0)
Last flood scan length is 2, maximum is 3
Last flood scan time is 0 msec, maximum is O msec
Neighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighbor(s)

Rf show ipvt ospf interface =0,/0/0
Beriallds0, 0 is up, line protocol is up
Link Local address FES0::Z, Interface ID 3
Area 0, Process ID 1, Instance ID 0, Router ID E. 2. 2.2
Network Type POINT-TO-POINT, Cost: &4
Transwmit Delay is 1 sec, State POINT-TO-POINT,

Tim i i llo 10, Dead 40, Wait 40, Petransmit &
No Hellos (Passiwve interface)

Index 2373, flood cueues length O
HNext 0x0(0) /0x0{0)
Last flood scan length i= 1, maximum is 1
Last flood scan time is 0 msec, maximam is 0 msec
Suppress hello for 0 neighbori(s)
BEg

d. Si todas las interfaces OSPFv3 en el R2 son pasivas, no se anuncia ninguna informacion de
routing. Si este es el caso, el R1 y el R3 ya no deberian tener una ruta a la red
2001:DB8:ACAD:B::/64. Esto se puede verificar mediante el comando show ipv6 route.
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B3ffshow ipwE route

IPwE Pouting Table - 9 entries

Codes: C - Comnected, L - Local, % - Static, B - RIF, B - EGP
T - Per-user Static route, M - MIPwS
I1 - I5ZI% L1, IZ - I&TI® LE, TA - ISIS interarea, IS - ISIS sunmary
0 - O0%PF intra, O0I - O8PF inter, 0El - OSPF ext 1, OEZ - O%PF ext E
OM1 - OSPF NESA ext 1, OMEZ - OSPF MNESA ext Z

T TTCTTL hrhrd TTCOTT 1
¥ A

A~ -

ﬁr Z001:DES-ACAD:-A:: /64 [110/65] 1\ No Se encuentra la
via FES0::1, Serial0/0/0 bt e d
C ZO01l:DES:ACAD:-C:: /&4 [0/0] 2001 DB& ACADB
wvia GigabitEthernet0,/0, directly connected -
L Z001:DES:ACAD:C::3/1z8 [0/0] iEi
wvia GigabitEthernet0,/0, receive
u] Z001:DES:ACAD:1E::/6d [110/1E8]
wia FEBO0::1, ZSerial0s0/0
C Z001:DES:ACAD:13:: /64 [0s0] ,
wia Seriall0 00, directly connected
L EZ001:DES:ACAD:13::37128 [050]
wia Seriall 070, receiwe
C Z001:DES:ACAD:E3:: /64 [0s0]
wia Serialldfs0/1, directly connected

Z001:DES:ACAD:Z3::3,/128 [0/0] ‘)

e. Ejecute el comando no passive-interface para cambiar S0/0/1 en el R2 a fin de que envie y
reciba actualizaciones de routing OSPFv3. Después de introducir este comando, aparece un
mensaje informativo que explica que se establecio una adyacencia de vecino con el R3.
R2(config)# ipv6 router ospf 1

R2(config-rtr)# no passive-interface s0/0/1

*Apr 8 19:21:57.939: %OSPFv3-5-ADJCHG: Process 1, Nbr 3.3.3.3 on Serial0/0/1 from
LOADING to FULL, Loading Done

CLMpPL S5 MSAL0 LUl 0 LIS LguiiaL 3y

Diffcont ©

Frtar cmnficrmiratrd om coammands o see wsr lina Rl _rritl CMTI 7

BZ (config)#ipve router ospf 1

Bz lconfig-rtr) fno passive-interface s0/051

BE(config-rtr) §

05:01:13: %08PFvw3-5-ADJCHG: Process 1, MNbr 3.3.3.3 on Serialds0/1 from LOADING to FULL, Loading Done

| TP F e £5 et ey &

f. Vuelva a emitir los comandos show ipv6 route y show ipv6 ospf neighbor en el R1 y el
R3, y busque una ruta a la red 2001:DB8:ACAD:B::/64

en R1
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Blfshow ipve route ospf

IPwE Routing Table - 10 entries

Codes: C - Commnected, L - Local, 5 - Static, B - BIP, E - EGP
T - Per-user Static route, M - MIPveE
I1 - I&Is L1, IZ - I&IS Lz, IA - IBIS interarea, IS5 - IBIS summary
0 - 0%PF intra, OI - OSPF inter, 0OE1l - O%PF ext 1, OEZ - O8PF ext Z
ON1 - 0O3PF NSSA ext 1, ONZ - O2PF NESR ext 2

-~ T = BLGEF, BA — BLGEF E!EETﬂ%j
qE ZO001:DES:ACAD:E:: /&4 [1llO0/1239]
\.I'J.g. [l = L S DmJ.U_:’ LN
u} ZO01:DES:ACAD:C:: /&4 [1l1l0/785]
wia FEBO0::3, Berialdsofl
a ZO001:DE&:ACAD:Z3:: 764 [1l10/1Z8]

wia FEB0::3, Beriallsofl

BlfSHOW IPVe O5PF NEighbor

Neighbor ID Pri State Dead Time Interface ID Interface
C?.S.S.S 1] FOLLS - oo-oo: 33 3 Serlalﬂfﬂfl:)
J.-u.*ti
En R3

BI3ffishow ipwt route ospf
IPvwet RBouting Table - 10 entries
Codes: C - Comnnected, L - Local, & - Static, B - RIPF, B - EGP
T - Per-user Static route, M - MIPwve
I1 - I&TI5 L1, IZ - ISIS LZ, IA - IBIS interarea, I8 - ISIS summary
0 - Q%PF intra, 0I - OSPF inter, 0OEl - 0SPF ext 1, OEZ - OZPF ext Z
ON1 - 0O3PF NE23A ext 1, ONZ - OSPF NE3A ext Z
I - EIGRF, EX - EIGRP external
u] Z001:DES:ACAD:-A:: /64 [L10/65]
wrs o~ TLTOO- -1 \'_"'.;-\.v-u.;-\.1i‘|.l'i‘|.l'l'|
u] Z001:DES: AEAD E:: /64 [l10/EE]
wia FER0::Z, Serial0s 071
ul sUll-DBES-ACAp - 1S /6d [ L1UfLES]
wvia FEZ0::1, Serialds0s0
wvia FES80::Z, Zeriall 071
e TSy s apa owe

RIgSHOW ipwé ospf neighbor

Neighbor ID Pri State Dead Time Inter face ID Interface
1.1.1 u] FUOLLS - oo0:00: 32 4 Serialds0/0

1.
|z z.z.2 o FULLS - o0:00:32 4 Serial0/0/1
[ 2zsl

¢Qué interfaz usa el R1 para enrutarse a la red 2001:DB8:ACAD:B::/64? _S0/0/1
¢Cudl es la métrica de costo acumulado para la red 2001:DB8:ACAD:B::/64 en el R1? EL
COSTO ES 129
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64
F 7
PC-PT COSTO e
PC-A
TOTAL 129
¢El R2 aparece como vecino OSPFv3 en el R1? NO

¢El R2 aparece como vecino OSPFv3 en el R3?  Si
¢Qué indica esta informacion

Todo el trafico de la red 2001:DB8:ACAD:B::/64 de r1 debera ser enrutado a R3 por la interface
serial s0/0/0 de r2 , esta se encuentra confgurada como una interface passiva de tal manera que
OSPFV3 no manda informaciéon de routeo notificAndose a través de esta interfaz, el costo
acumulado 129 resulta del trafico de r3 2001:DB8:ACAD:B::/64 este trafico pasa por dos
interfaces T1 (1544 MBJ/S) enlace serial con un costo de 64 cada uno y un interface gigabit 0/0
con un costo de 1

g. En el R2, emita el comando no passive-interface S0/0/0 para permitir que se anuncien las
actualizaciones de routing OSPFv3 en esa interfaz.

DEZfconi t

Enter confiquration commards, ohne per line. End with CHNTL/Z.

IZiconfig) #ipve router ospf 1

RE{config-rtr)fno passive-interface s0/0/0

RZlconfig-rtr)§

05:30:-43: $085PFw3-5-ADJCHG: Process 1, Nbr 1.1.1.1 on Seriald/0/0 from LOADING to FULL, Loading Done

h. Verifique que el R1 y el R2 ahora sean vecinos OSPFv3.

EN ROUTE 2
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Bzffshow ipwvd ospf ne
RZffshow ipwvet ospf neighbor

Neighbor ID Pri State Dead Time Interface ID Interface
1.1.1.1 a FULLS - 00:00:38 3 Seriald/s0r0
3.3.3.3 u] FUOLLYS - 00:o00: 30 4 SerialdsOrf1
ﬁ‘?#l

EN ROUTE 1

Blfshow ipwé o=
Blfshow ipwe ospf ne
Blfshow ipwé ospf neighbor

Neighbor ID Pri State Dead Time Inter face ID Interface
Z.E.ZLE u] FULLS - o0-o0:31 3 Serial0soso
3.3.3.3 u] FULL, - oo0:-o00:31 3 Serial0 /071
B1g]

Reflexion

1. Si la configuracion OSPFv6 del R1 tiene la ID de proceso 1y la configuracion OSPFv3
del R2 tiene la ID de proceso 2, ¢se puede intercambiar informacion de routing entre ambos
routers? ¢Por qué?

Si, porque la ID del proceso OSPFv3 se usa solo localmente en el router, y no es necesario que
este coincida con la ID del proceso que se usa en los otros routers en el area OSPFv3

2. ¢ Cual podria haber sido la razon para eliminar el comando network en OSPFv3?

Eliminar la instruccién network ayuda a evitar errores en la direccion de IPv6
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S0/0/1 DCE

.2.4 Lab - Configuring Basic DHCPv4 on a Router.

Internet

Méscara de Gateway

Dispositivo Interfaz Direccion IP subred predeterminado
R1 GO0/0 192.168.0.1 255.255.255.0 N/A

GO0/1 192.168.1.1 255.255.255.0 N/A

S0/0/0 (DCE) | 192.168.2.253 255.255.255.252 | N/A
R2 S0/0/0 192.168.2.254 255.255.255.252 | N/A

S0/0/1 (DCE) | 209.165.200.226 | 255.255.255.224 | N/A
ISP S0/0/1 209.165.200.225 | 255.255.255.224 | N/A
PC-A NIC DHCP DHCP DHCP
PC-B NIC DHCP DHCP DHCP

\ ¢

Universidad Nacional
Abierta y a Distancia
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Parte 1:Armar la red y configurar los parametros basicos de los dispositivos

En la parte 1, establecerd la topologia de la red y configurard los routers y switches con los
parametros basicos, como las contrasefias y las direcciones IP. Ademaés, configurard los
parametros de IP de las computadoras en la topologia.

Paso 1: realizar el cableado de red tal como se muestra en la topologia.

| M, f
e
5e0/0/0
1941
R2
& se0/0j0
— f
— ' - ;
. "
1941
13 ISP
R1

Paso 2: inicializar y volver a cargar los routers y los switches.
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| Phwsical I Config CLI Akkribubes

I0S Command Line Interface

email to
exportcisco. com.

Cisco CISCO1541/F9 (rewision 1.0 with 421520H/32768K bytes of
mEmoOry .

Processor khoard ID FTH1LSZ400ES

Z Gigabit Ethernet interfaces

Z Low-speed seriali{sync/async) network interface(s)

DRAM configaratiomn i=s &4 bhits wide with parity disakled.

ZEEE bytes of non—-volatile configuration memory.
f Z49256K byvwtes of ATA System CompactFlash 0 (RPeads/Write)

——— Bystem Configuratiomn Dialog ———
TWowald wou like to enter the initial configuration dialog? [wess

nol: N

Press RETURN to get =started!

£ lm |

E D Router:=

B R2 == =

| Phywsical I Config CLI Atkributes

IOS Command Line Interface

export@cocisco. Ccom.

Cisco CISCO124l1sE2 (rewvisiomnm 1.0) with 431E5Z0E//ZEZ7e¢2H bytes of
MEmo i

Processor board ID FTH1IEZ400HES

£ Gigabit Ethermnet inter faces

Z Low-spesed serial(svncsasyvnc) network incterface(=s)

DREAM configuratiomn i= &4 bits wide with parity di=sabled.

ZEEKE bytes of non—wvolatile cornfiguaratciorn memorEsy.

EZ498558HE bywtes of ATA System CompactFlash 0 (Bead Mrite)

——— EByr=tem Configuaration Dialog ———
WMonald o like to enter the initial configuration dialog? [wess

o] - B

Pres=s BETURM o oget started!

1]

RPouter=EMAELE

Tt e v i o
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| Pheesical Config | LI | Akkribukes

125 Command Line Interface

email to -
exportlcisco. com.

Cisco CISCO1941/7E% (rewvision 1.0) with 431EZ0E/32768K bytes of
MENOET.

Processor board ID FTH1Sz400ES

£ Gigabit Ethernet interfaces

Z Low—-speed =serial (syncfasync) network interface (=)

DEREAM conficuration is &4 bits wide with parity disabled.

zEEE bytes of non-wolatile configquration memory.

2498356K bytes of ATA SBystem CompactFlash 0 (Read/Write)

—-—— Bystem Configuration Dialog —---

WMould ywou like to enter the initial configuration dialog? [yves/

nol: W

Pres=s RETURN to get startedl

m

1

Routerr

Ckel+F6 bo exit CLI Focus Copy ] [ Paste ]

] Tap

Paso 3: configurar los parametros basicos para cada router.
a. Desactive la busqueda DNS.

o g
| Phrysical Config | CLI | Attributes HOUTEY | CORILly) FRuo 1P domalrn-—L
RBouter (config) fno ip domain-lookup
B R2
. - . i |

| Phyysical Config | LI | Attribukes

105 Cammand Line Inkerface

IRnutericnnfigjﬁnn ip domain-lookup
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| Physical I Config | LI | Aktribukes |

103 Command Line Inkerface

|R0utericunfig)ﬁno ip domain-lookup

b. Configure el nombre del dispositivo como se muestra en la topologia.

R1

Bouter (config) fhosthname B1
Pliconfig) W

o~

R2

LNTEer COnILYUractlon COLMENNs,
RBouter (config) FHOSTHAME RE
BZ (config) ]

ISP

RBouter#COMF T

Enter configquration commatnds, one per line. End with CHTL/Z.
RPouter (config) #HOSTHAME ISP

ISP (config) #

c. Asigne class como la contrasefa cifrada del modo EXEC privilegiado.

Universidad Nacional
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| Phrysical I onfig | CLI | attributes

_—

L

Bliconfig) fenahle secret class

e ————eee

& R2
. . | 3 -

Config | LI | Attribukes

| Phyysical

105 Cammand Line Inkerface

Rz {config) fenahle secret class
1

B
> BE = 8 = = (

Config | CLI | Attributes

| Physical
105 Command Line Interface

—————— e ———

Eaiconfig) #ENAble secret class

d. Asigne cisco como la contrasefia de consola y la contrasefia de vty.

o R - -

| Phwsical I Config | LI | Aktributes

Bliconfig)#line console O
Bliconfig-line) fipassword cisco
Bliconfig-line)flogin

Bliconfig-line)fline vty 0O 15
Bliconfig-line) fpassword cisco
Bliconfig-line)flogin

e ——

B R2
: . A a

Config | LI | Akkributes

| Phresical

103 Command Line Inkerface
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Ziconfig)fline console 0
Ziconfig-line) fpassword cisco
Ziconfig-line)#login
BEfconfig-line) fend

P P S T S PR

BZiconfig) #line wty O 15
BZlconfig-line) fpassw
BEiconfig-line) fpassword cisco
B {config-line)#login
BZilconfig-line) #

¥ ISP

= =

| Physical I Config | CLI | Attributes

105 Command Line Interface

el m e g m———,———m e mm

BIiconfig)#line console O
Biiconfig-line) fpassword cisco
B iconfig-line) #login
Biiconfig-line) fend

[P P A P PO A PP

Bifconfiglfline woy O L5
Bifconfig-line) fpassword cisco
Bilconfig-line) flogin

B3 {config-line) #

e. Configure logging synchronous para evitar que los mensajes de consola interrumpan la entrada
de comandos.

o R Py .

| Phwsical I Config | LI | Aktributes

Bliconfig-line) #loggin synchronous

¥ R2
. . 4 -

| Phresical Config | LI | Akkributes

103 Command Line Inkerface

BZiconfig-line) flogging syhchronous
B iconfig-line) fexec
Biconfig-line) fexec—timeonat 0 O
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¥ ISP

.- = k3

| Physical | Config | CLI | Attributes

105 Command Line Interface

B2iconfig-line)flogging synchronoas
BRiconfig-line) fexec-t
BIiconfig-line) fexec—timecut 0 O

f. Configure las direcciones IP para todas las interfaces de los routers de acuerdo con la tabla de
direccionamiento.

g.Configure la interfaz DCE serial en el R1 y el R2 con una frecuencia de reloj de 128000.

RESPUESTA FY G

Configuracion Router 1

_E!Rl fE;_TfT- 4

| Phsical I Canfig | LI | Aktribukes |

125 Command Line Interface

interface GigabitEthernet0/0

ip address 192_168.0.1 ZEE._EEE_EEE.0D
duplex auto

spead auto

1

interface GigabitEthernec0/s1

ip address 192_1g2.1.1 ZELR. EEEL_ZEE. 0
duplex auto

spead auto

|

interface Serialdys0rs0

ip address 1%2_168.Z.253 Z5E.EE5. 255 E58E
clock rate 122000

|

interface Serialdys0rs1

no ip address

clock rate E000000

shut down

|

interface Wlanl

[
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{| | Physical | config | LI | attributes

105 Command Line Interface
[T =rrars FIganICECerner s o
no ip address
duplex auto
spead auto
shut down
|
interface GigabitEthernet0s1
no ip address
duplex auto
spead auto
shut dowm
|
interface Seriald,s 00

ip address 132 168 2. 254 ELL_ZEE_FLE_ELZ
I

interface Seriallds 0/1

ip address Z09_1&5_Z00.2Z2Z& zZEL_ZEE_ZLE_ZZ24
clock rate 1EZE000

1

interface Wlanl

no ip address

shut down |——
1

-—More-- -

Ckel+FE ba et CLI Focus Copy ] [ Paste ]

] Top

Configuracion router ISP
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| Phyysical Zonfig | CLI | Attributes

105 Cormand Line Interface
oY= il of =R e W =TT ) T i o =3 )
no ip address
duplex auto
spead auto
shutdowm
|
interface GigabitEthernet0/s1
no ip address
duplex auto
speead auto
shut dowmn
|
interface Serialds0/0
no ip address
clock rate EZ000000
shut dowm
1
L interface Seriallds 0,1

ip address E03.1eL_ Z00.ZEZL ZLL_ ZLL_ELE_ 224
!

interface Vlanl
no ip address
shut dotm
-—-More--

h. Configure EIGRP for R1.

R1(config)# router eigrp 1

R1(config-router)# network 192.168.0.0 0.0.0.255
R1(config-router)# network 192.168.1.0 0.0.0.255
R1(config-router)# network 192.168.2.252 0.0.0.3
R1(config-router)# no auto-summary

LILILEL LCUIlLlgul =Sl L0l CummErigs= . Jile pier Lo, LILd WLl
Bliconfig)#frouter eigrp 1

BEliconfig-router) fnetwork 192 162. 0.0 0.0.0.E55
Bliconfig-router) fnetwork 122 168.0.1 0.0_0_Z5E
Bliconfig-router) fnetwork 12z 168_.F_ 25z 0.0.0.3

Bliconfig-rouater) fno anto-suna
Bl {config-router) fno anto-sumanary

o~

3 Invalid input detected at '*' marker.

Bliconfig-router) fno anto-summary
Rlicnnfig—rnuterjﬂ

i. Configure EIGRP y una ruta predeterminada al ISP en el R2.

R2(config)# router eigrp 1
R2(config-router)# network 192.168.2.252 0.0.0.3
R2(config-router)# redistribute static

||||||||t’ I -~
cIsco "Cls,co Network@%ademy‘
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BEZrenahle

Bzffconf t

Enter configquration commands, one per line. End with CHTL/Z.
BEiconfig) froutcer =1

B {config) froucer eigrp 1

BZiconfig-router) fnetwork 192 168 .z ZE5Z 0.0.0.32
BZiconfig-router) #

(DUAL-S-NERCHANGE: IP-EIGRP l: Neighbor 1l9zZ.16B8.EZ.Z53
(Berialdys0 0) is up: new adjacency

BZiconfig-router) fno auto-

BZ{config-router) fno auto-sunmary

B jconfig-router) frediscribute static
BZiconfig-router) fexit

EZ{config)#ip route 0.0 0.0 0.0 0.0 Z02_165_ Z00.225
BE{config)#

j. Configure una ruta estatica resumida en el ISP para llegar a las redes en los routers R1y
R2.

ISP(config)# ip route 192.168.0.0 255.255.252.0 209.165.200.226

IZP-enable

ISPficont &

Enter configuration commands, one per line. End with CHTL/Z.
ISP (config)#ip route 12Z2.165.0.0 ES5_ 255 2L5E.0 209 165 E00_Z:Z6
IEP (config) #]

k.Copie la configuracion en ejecucion en la configuracién de inicio

Rz=enable

Rz gwr

Building configuaration. . .
[OE]

REg

Paso 4: verificar la conectividad de red entre los routers.

Si algun ping entre los routers falla, corrija los errores antes de continuar con el siguiente paso.
Use los comandos show ip route y show ip interface brief para detectar posibles problemas.

Desde ISPA ROUTER 1 192.168.2.253
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ISPfping 192163 2. 253

Type escape sequence to abort.

Sending &5, 100-byte ICMP Echos to 192.168.z_ 53, timeout is 2
seconds:

Success rakte is 100 percent (5/5), round-trip minfavgimax =
£/4/11 ms

4 lm |

I57g

Paso 5: Verificar que los equipos host estén configurados para DHCP.

PC-A

@ pca

Physical | Config Deskkop Programming Attributes

P Configuration
IP Corfiguration
@ DHCP () Static DHCP Failed. APIPA is being used.
IP Address 169,254,534, 226
Subnet Mask 255,255.0.0
/ Defaulk Gateway 0.0.0.0
DS Server 0.0.0.0
PC-B
] ¥ pcp =T Sl

Physical | Config Deskkop Pragramming Attributes

[IP' Configuration

IP Configuration

@ DHCP () Skatic CHCP Failed. &PIP& is being used.
IP Address 169.254,230.210

Subnet Mask 255,255.0.0

Default Gateway 0.0.0.0

DMS Server 0.0.0.0

Parte 2: Configurar un servidor de DHCPv4 y un agente de retransmision DHCP

Para asignar automéaticamente la informacion de direccion en la red, configure el R2 como
servidor de DHCPv4 y el R1 como agente de retransmision DHCP.

Paso 1: Configurar los parametros del servidor de DHCPv4 en el router R2.

En el R2, configure un conjunto de direcciones DHCP para cada LAN del R1. Utilice el nombre
de conjunto R1GO para GO/0 LAN y R1G1 para G0/1 LAN. Asimismo, configure las direcciones
que se excluiran de los conjuntos de direcciones. La practica recomendada indica que primero se
deben configurar las direcciones excluidas, a fin de garantizar que no se arrienden
accidentalmente a otros dispositivos.
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g primeras nueve direcciones en cada LAN del R1; empiece por .1. El resto
es deben estar disponibles en el conjunto de direcciones DHCP. Asegurese de que cada
Lo de Paso 1: configurar los parametros del servidor de DHCPv4 en el router R2.

En el R2, configure un conjunto de direcciones DHCP para cada LAN del R1. Utilice el nombre
de conjunto R1GO para GO/0 LAN y R1G1 para G0/1 LAN. Asimismo, configure las direcciones
que se excluiran de los conjuntos de direcciones. La practica recomendada indica que primero se
deben configurar las direcciones excluidas, a fin de garantizar que no se arrienden
accidentalmente a otros dispositivos.

Excluya las primeras nueve direcciones en cada LAN del R1; empiece por .1. El resto de las
direcciones deben estar disponibles en el conjunto de direcciones DHCP. Asegurese de que cada
conjunto de

RZ>EMAEBLE

RZHCONF T

Enter configmuration commands, one per line. End with CHTL/Z.
BZiconfig) #ip dhep excluded-address 19Z.168.0.1 19Z_1g2.0.9
BZiconfig) #ip dhep excluded-address 192 168.1.1 19Z_1g5.1.9
Bz iconfig) #ip dhep pool RB1GL

BE(dhcp-config) #fletwork 13F.168.1.0 EEL5_ 255 _ZEE.0

Bz (dhep-configlfdefanlt-router 19Z_1628.1.1

Bz {dhecp-config) fdns-server zZ09_ 16L& Z00_.ZE5

Bz {dhcp-config)fexit

Rz {config) #ip dheop pool B1GO

Bz (dhep-config) fnetwork 19Z_162.0.0 Z5E_ZEE_ZEE.O

Bz {dhecp-configifdefanlt-router 19Z_165.0.1

Bz {dhcp-config) #fdns-server Z09_1eL 200 2E5

Bz {dhep-confiog) TR

o

¥ Inwalid input detected at '"' marker.

Bz {dhep-confiog) #ur

o

En la PC-A o la PC-B, abra un simbolo del sistema e introduzca el comando ipconfig /all.
¢Alguno de los equipos host recibi6 una direccion IP del servidor de DHCP? ;Por qué?

No porque el router 2 se encuentra en otra red

PC-A
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¥ pc-a

Physical Zonfig Desktop Prograrmmmirig Attributes

and Prompt

g0-01-00-01-45-50-7 4D-00-&£0-5C-E5EE-

1fig fall

FastEthernetl Connection: (default port)

g0-0l1-00-01-45-50-78-4D-00-&50-5C-5E-

PC-B
ST I T, T O O N O . T

¥ pc-B

Physical Zonfig Desktop Programmming Attributes

FastEthernetl Connec

00-01-00-01
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ciones IP de ayuda en el R1 para que reenvien todas las solicitudes de DHCP

direc

de retransmision DHCP para las LAN del R1.

Blrenahle

RBlfconf t
Enter conficuration commands, one per line. End with CHTL/Z.

Bliconfig) #finterface gds0

Bliconfig-if)#ip helper-address 13z2_1658_F_254
Bliconfig-if)fexit

Bliconfig) fincerface glsl

Bliconfig-if) fip helper-address 19Z_168_Z_ 254
Bliconfig-if)#do wr

Building conficguaration. . .

[OE]

Bliconfig-if) fend

Rl
$83Y3-5-CONFIG TI: Conficgured from console by console

Paso 4: Registrar la configuracion IP para la PC-Ay la PC-B.

En la PC-A y la PC-B, emita el comando ipconfig /all para verificar que las computadoras
recibieron la informacion de la direccion IP del servidor de DHCP en el R2. Registre la direccion
IP y la direccion MAC de cada computadora.

T ®ecs — —— = T

Physical Config Desktop Frogramming Attributes

-4E-66-00-D0

.
= Ed - = = = - -

Paso 5: Verificar los servicios DHCP y los arrendamientos de direcciones en el R2.




EONe0ON las direcciones IP que se arrendaron, ¢qué otra informacion atil de identificacion de
cliente aparece en el resultado?

RZ=ENAELE
BZfishow ip dhep b
BEZfishow ip dhep binding

IPF address Client-ID/S Lease expiration Type
Hardware address

122 _1&8_0.10 oopo. 5893 EcDz -- Automatic

REf

Muestra el Tipo y la mac del equipo

b. En el R2, introduzca el comando show ip dhcp server statistics para ver la actividad de
mensajes Yy las estadisticas del pool de DHCP.
¢ Cuéntos tipos de mensajes DHCP se indican en el resultado?

El comando DHCP statics no esta implementado en Packet Tracer

C. En el R2, introduzca el comando show ip dhcp pool para ver la configuracion del pool de
DHCP.

En el resultado del comando show ip dhcp pool, ¢a qué hace referencia el indice actual (Current
index)?

El comando SHOW IP DHCP POOL no esta implementado en Packet tracer

d. En el R2, introduzca el comando show run | section dhcp para ver la configuracion DHCP
en la configuracion en ejecucion.

Universidad Nacional
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| Phrysical I Zonfig | CLI | Attributes

ip dhep excluded-address 192 168.0.1 19Z_1g2.0.9
ip dhep excluded-address 19z 168.1.1 19Z_163%.1.9
|
ip dhep pool BLIGL

network 197 1682.1.0 Z55_ZEE_EZEE.0
default-router 13F.165.1.1

dns-serwver Z02.1ef.z00. 225

ip dhep pool BLGO

network 197 162.0.0 255 _ZEE_EZEE.0
default-router 13F.165.0.1

dns-serwver Z02.1ef.z00. 225

|

|

|

no ip cef

no ipwé cef
!

e. En el R2, introduzca el comando show run interface para las interfaces GO/0 y G0/1 para
ver la configuracion de retransmision DHCP en la configuracion en ejecucion.
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125 Zammand Line Interface

Blrenahle

Blfshow ip interface gOs0

GigabitEthernet0/0 is up, line protocol is up {(connected)
Internet address is 122.168.0.1/z4
Broadcast address is ZEE_ZEE_ZEE_EZEE
Address determined by setup comnmand

I
(Helper address is 192.168.2.254 )

Directed broadcakEt forwarding is disabled
Outgoing access list is not set

Inbound access list is not set

Proxy ARP i= enabled

Security lewel is default

Split horizon is enabled

ICMFP redirects are always sent

ICMFP uanreachables are always sent

ICHMFP mask replies are never =sent |
IP fast switching is disabled

| IP fast switching on the same interface is disabled

IP Flow switching is disabled

IP Fast switching turbo weotor

Ckrl4+F& ta exik CLI Focus Copy ] [ Paste ]

[ Top
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| Pheresical Config | CLI | Akkributes

IS Cammand Line Interface

Bl#g=show 1p i1nterface gu/l
GigabitEthernet0/1l is up, line protocol is up (connecte
Internet address is 19z2.168_.1.1/z24
Eroadcast address is E55_ 255 ELL_ZE5
Address determined by setup comnmand
MTT i=s 1500 hvtes
Helper address iz 192 _168_Z_2E54
Lirecoen prugacdas=s toiwarainyg L= disabled
Outgoing access list is not =set
Inbound access list is not set
Proxy ARP i= enahled
Security lewel i=s default
Split horizon is enabled
ICHFP redirects are always sent
ICHMP unreachahles are always sent
ICMF mask replies are newver =sent
IP fast switching is disabled
IP fast switching on the same interface is disabled
IPF Flow switching is disabkled
IP Fast switching turbo wector
IP multicast fast switching is disabled
IPF multicast distributed fast switching is disabled
Bouter Discowery is disabled
IP output packet accounting is disabled

Reflexion

¢ Cudl cree que es el beneficio de usar agentes de retransmision DHCP en lugar de varios routers
que funcionen como servidores de DHCP?

Es que tener un servidor de DHCP del router independiente para cada subred agregaria mas
complejidad y disminuir la administracién centralizada de la red.
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10.1.2.5 Lab - Configuring Basic DHCPv4 on a Switch.

Topologia

LoO

Tabla de direccionamiento

Dispositivo Interfaz Direccion IP Mascara de subred
R1 G0/1 192.168.1.10 255.255.255.0
209.165.200.22
LoO 5 255.255.255.224
S1 VLAN 1 192.168.1.1 255.255.255.0
VLAN 2 192.168.2.1 255.255.255.0

Objetivos
Parte 1: armar la red y configurar los parametros basicos de los dispositivos
Parte 2: cambiar la preferencia de SDM
o Establecer la preferencia de SDM en lanbase-routing en el S1.
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. configurar DHCPv4

onfigurar DHCPv4 para la VLAN 1.
o Verificar la conectividad y DHCPVA4.

Parte 4: configurar DHCP para varias VLAN
e Asignar puertos a la VLAN 2.

e Configurar DHCPv4 para la VLAN 2.

e Verificar la conectividad y DHCPvA4.

Parte 5: habilitar el routing IP

e Habilite el routing IP en el switch.

o Crear rutas estaticas.

Informacion bésica/situacion

Un switch Cisco 2960 puede funcionar como un servidor de DHCPv4. El servidor de
DHCPv4 de Cisco asigna y administra direcciones IPv4 de conjuntos de direcciones
identificados que estan asociados a VLAN especificas e interfaces virtuales de switch (SVI).
El switch Cisco 2960 también puede funcionar como un dispositivo de capa 3 y hacer routing
entre VLAN y una cantidad limitada de rutas estaticas. En esta préactica de laboratorio,
configurara DHCPv4 para VLAN Unicas y multiples en un switch Cisco 2960, habilitara el
routing en el switch para permitir la comunicacién entre las VLAN y agregara rutas estaticas
para permitir la comunicacion entre todos los hosts.

Nota: en esta practica de laboratorio, se proporciona la ayuda minima relativa a los comandos
que efectivamente se necesitan para configurar DHCP. Sin embargo, los comandos requeridos
se proporcionan en el apéndice A. Ponga a prueba su conocimiento e intente configurar los
dispositivos sin consultar el apéndice.

Nota: los routers que se utilizan en las practicas de laboratorio de CCNA son routers de
servicios integrados (ISR) Cisco 1941 con 10S de Cisco version 15.2(4)M3 (imagen
universalk9). Los switches que se utilizan son Cisco Catalyst 2960s con 10S de Cisco version
15.0(2) (imagen de lanbasek9). Se pueden utilizar otros routers, switches y otras versiones del
IOS de Cisco. Segun el modelo y la versién de 10S de Cisco, los comandos disponibles y los
resultados que se obtienen pueden diferir de los que se muestran en las practicas de
laboratorio. Consulte la tabla Resumen de interfaces del router que se encuentra al final de
esta practica de laboratorio para obtener los identificadores de interfaz correctos.

Nota: asegurese de que el router y los switches se hayan borrado y no tengan configuraciones
de inicio. Si no esta seguro, consulte con el instructor.

Recursos necesarios

e 1 router (Cisco 1941 con IOS de Cisco version 15.2(4)M3, imagen universal o similar)
e 2 switches (Cisco 2960 con 10S de Cisco version 15.0(2), imagen lanbasek9 o similar)
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dmputadoras (Windows 7, Vista 0 XP con un programa de emulacion de terminal,
omo Tera Term)

Cables de consola para configurar los dispositivos con 10S de Cisco mediante los puertos
de consola

e Cables Ethernet, como se muestra en la topologia

Parte 9: armar la red y configurar los parametros basicos de los dispositivos

Paso 1: realizar el cableado de red tal como se muestra en la topologia.

[ h
 Cisco Packet Tracer Student - D:Backup\BIBLIOTECAS\Documentos\JHON UNAD\TRECE SEMESTRE\Diplomado CISCO\CCNAZ.... xnl o e
File Edit Options WView Tools Extensions Help

MNew Cluster Mowve Object Set Tiled Background

e

< | i | 3 ],'\_/ —

Time: 01:43:51 | Power Cycle Devices Fast Ferward Time Realtime

ﬁﬂ.m‘} | R T | i 1) Scenario D -

| Connections | — — k—’ New ” Delete ]

g ~ K] s = lToggIe FDU List Windowl

Fire Last Status Source Destination
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icializar y volver a cargar los routersy switches.

| Physical | Config | CLI

105 Command Line Interface

——— System Configuration Dialog ———

Continue with configuration dialog? [yes/mol: System Bootstrap, Version 15.1(4)M4,
RELERSE SOFIWARE (£cl)

Technical Support: http://www.cisco.com/techsupport

Copyright (o) 2010 by cisco Systems, Inc.

Total memory size = 512 MB - On-board = 512 MB, DIMMO = 0 MB

CISC01541/ES platform with 524288 Ebytes of main memory

Main memory is configured to §4/-1(0On-board/DIMM0O) bit mode with ECC disabled

Readonly ROMMON initialized

program load complete, entry point: O0xE80803000, size: Oxlb340
program load complete, entry point: OxB0803000, size: Oxlb340

I05 Image Load Test

Digitally Signed Release Software
program load complete, entry point: 0xB1000000, size: OxZbbleSE
Self decompressing the image :
BRI PSPPI PP E PP PSPPI S PSSP RSB EEE RS EE [OF]
Smart Init is enabled
smart init is sizing iomem
TY¥EE MEMORY REQ
Onboard devices &
buffer pools Ox01ESFQ00

Ox01EBF000
Rounded IOMEM up to: 3ZMb.

Paso 3: configurar los parametros basicos en los dispositivos.

a. Asigne los nombres de dispositivos como se muestra en la topologia.
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105 Command Line Interface

Router conl is now available

Press RETURN to get started.

$LINEFROTO-5-UPDOWN: Line protocol on Interface GigabitEthernet0/s1,
to up

changed state

Routerr»en
Routerfoont t

Enter configuration commands, cne per linme. End with CNIL/Z.
Router (config) fhostname R1

Rliconfig)§
Rl {config)§

m

105 Command Line Interface

Ciseo I0OS Software, CI%960 Software (CZ5€0-LANBASE-M), Version 12_.2(25)F¥, RELERSE
SOFTWARE (£cl)

Copyright (e} 1%8&-2005 by Cisco Systems, Inc.

Compiled Wed 12Z-Oct-05 Z2:05 by pt_tezm

Press RETURN to get started!

2 LINE-5-CHANGED: Interface FastEthernet0/5, ch d state to up

SLINEPROTO-5-UFDOWN: Line protocol on Interface FastEthernetds5, changed state to
up

$LINE-5-CHANGED: Interface FastEthernetd/&, changed state to up

$LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetl/&, changed state to
up

2 LINE-5-CHANGED: Interface FastEthernet0/1, ch d state to up

SLINEPROTO-5-UFDOWN: Line protocol on Interface FastEthernetds1l, changed state to
up

Switch>

Switch»enable

Switchfconfigure terminal

Enter configuration cc one per line. End with CHNIL/Z.

Switch(config) #hostname S1
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& 52

Physical

CLI

Config

[l I10S Command Line Interface

Switch Ports Model SW Version SW Image

WS-CZ560-24TT C2980-LANBRASE-M

Cisco IDS Software,
SOFTWARE (£cl)

Copyright {(c) 1386-2005 by Cisco Systems, Inc.
Compiled Wed 12-0ct-05 ZZ2:05 by pt_team

C2560 Software (C2960-LANBASE-M), Versiom 12.2(25)FX, RELEASE

Press RETUENM to get started!

SLINE-5-CHRNGED: Interface FastEthernet0/18, changed state to up

SLINEPROTO-5-UPDOWN: Line protocol om Interface FastEthernet0/18,
ug

changed state to

SLINE-5-CHRNGED:

Interface FastEthernetl/l, changed state to up

&LINEPROTCO-5-UPDOWN: Line protococl on Interface FastEthernetd/s1,
ug

changed state to

Switchren
Switchfconf t

Enter configuration commands, cne per line. End with CHNIL/Z.
Switch(econfig) fhostname 52

52 (config) g

b. Desactive la busqueda del DNS.

(T e

Physical | Config | CLI

105 Command Line Interface

Eouter conl 1s now available

Press RETUEN to get started.

SLINEPROTO-5-UPDCWN: Line protocol on Interface GigabitEthernet0/1, changed state
to up

Bouterren

Routerfeont t

Enter configuration commands, one per limne. End with CNTL/Z.
Router{config) #hostname RL

Rl (configl g

Bl (configl#no ip domain-lookup

Bl {configl

m

Fi

Copy H Paste




Universidad Nacional
Abierta y a Distancia

de consola 'y
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I Physical | Config | CLI |

105 Command Line Interface
[Tre== LEIUNH to get stacted.

SLINEFRCTO-5-UPDCOWN: Line protocol on Interface GigabitEthernet(/l, changed state
to up

Router>en

Routerfconft t

Enter configuration commands, one per line. End with CHTL/Z.
Router (config) fhostname R1

Rl (config)§

Rl {configléno ip domain-lookup
Rl iconfig) fenable secret class
Rl i{configl#line console O

Rl {config-line) fpassword cisco
Rl (config-line) §login

Rl i{config-line)#line vty 0 15
Rl {config-line) #password cisco
Rl (config-line) §login

Rl (config-line)

m

9

[ Copy ][ Paste ]

d. Configure las direcciones IP en las interfaces GO/1 y Lo0 del R1, segun la tabla de
direccionamiento.
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Bouter»en
Routerfconf t
Enter configuration commands, one per line. End with CNTL/Z.
Bouter (config) $int gl/1

Router (config-if)fip address 132.168.1.10 255.255.255.0
Router (config-if) gint lal

Bouter (config-if) g
SLINE-5-CHRNGED: Interface Loopbackl, changed state to up

SLINEFROTO-5-UFDCWN: Line protocol on Interface Loopback0, changed state to up

Router (config-if)§ip address Z05.165.200.2Z5 2Z55.255.255.224
Router (config-if) §no shut

Bouter (config-if) §int gls1

Router (config-if) #no shut

Router (config-if)§
SLINE-5-CHANGED: Interface GigabitEthernetl 1, changed state to up

SLINEPROTO-5-UPDOWN: Line protococl on Interface GigabitEthermetO/1,
to up

changed state

e. Configure las direcciones IP en las interfaces VLAN 1y VLAN 2 del S1, segln la tabla
de direccionamiento.

Physical

105 Command Line Interface

UE

$LINE-5-CHANGED: Interface FastEthernetls6, changed state to up

$LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernet(/&, changed state to
up

&LINE-5-CHANGED: Interface FastEthernet(s1, changed state to up

$LINEPROTO-S5-UPDOWN: Line protocol on Interface FastEthernet0/1, changed state to
up

Switch>

Switchrenable

Switchfconfigure terminal

Enter configuration commands, one per lime. End with CNTIL/Z.
Switch{config) $hostname 51

Sliconfigl#int vlan 1

5l {config-if) ¢ip address 1392.168.1.1 Z55.255.255.0

51 (config-if)éno shut

51 {config-if)§
$LINK-5-CHANGED: Interface Vlanl, changed state to up

$LINEPROTO-5-UPDOWN: Line protocol on Interface Vlanl, changed state to up
Sliconfig-if)$int vlan 2

81 {config-if)§ip address 132.188.2.1

51 {config-if)éno shut

51 (config-if) g
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uarde la configuracion en ejecucion en el archivo de configuracién de inicio.

(i —
... A

Physical

105 Command Line Interface

Press BEETURN to get started.

User Leocess Verifieation

Pagsword:
Password:

Rlren

Password:

Rl§wr

Building configuraticn...
[CE]

RLE|

Parte 10:cambiar la preferencia de SDM

Switch Database Manager (SDM) de Cisco proporciona varias plantillas para el switch

Cisco 2960. Las plantillas pueden habilitarse para admitir funciones especificas segun el
modo en que se utilice el switch en la red. En esta practica de laboratorio, la plantilla lanbase-
routing esta habilitada para permitir que el switch realice el routing entre VLAN y admita el

routing estatico.

Paso 1: mostrar la preferencia de SDM en el S1.

En el S1, emita el comando show sdm prefer en modo EXEC privilegiado. Si no se cambid
la plantilla predeterminada de fabrica, deberia seguir siendo default. La plantilla default no
admite routing estéatico. Si se habilito el direccionamiento IPv6, la plantilla serd dual-ipv4-

and-ipv6 default.

S1# show sdm prefer

The current template is "default” template.

The selected template optimizes the resources in
the switch to support this level of features for

0 routed interfaces and 255 VLANS.

Universidad Nacional
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umber of IPv4 IGMP groups:
number of IPv4/MAC qos aces: 0.125k
number of IPv4/MAC security aces: 0.375k

¢Cudl es la plantilla actual?

Paso 2: cambiar la preferencia de SDM en el S1.

a. Establezca la preferencia de SDM en lanbase-routing. (Si lanbase-routing es la plantilla
actual, continte con la parte 3). En el modo de configuracion global, emita el comando
sdm prefer lanbase-routing.

S1(config)# sdm prefer lanbase-routing

Changes to the running SDM preferences have been stored, but cannot take effect
until the next reload.

Use 'show sdm prefer' to see what SDM preference is currently active.

¢Qué plantilla estara disponible después de la recarga? lanbase-routing
b. Se debe volver a cargar el switch para que la plantilla esté habilitada.
S1# reload

System configuration has been modified. Save? [yes/no]: no
Proceed with reload? [confirm]
Nota: la nueva plantilla se utilizara después del reinicio, incluso si no se guardd la

configuracién en ejecucion. Para guardar la configuracion en ejecucion, responda yes (si)
para guardar la configuracion modificada del sistema.

Paso 3: verificar que la plantilla lanbase-routing esté cargada.

Emita el comando show sdm prefer para verificar si la plantilla lanbase-routing se cargo en
el S1.

S1# show sdm prefer

The current template is "lanbase-routing” template.

The selected template optimizes the resources in

the switch to support this level of features for

0 routed interfaces and 255 VLANS.

number of unicast mac addresses: 4K
number of IPv4 IGMP groups + multicast routes: 0.25K
number of IPv4 unicast routes: 0.75K
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directly-connected IPv4 hosts: 0.75K
number of indirect IPv4 routes: 16

T . Uran

number of IPv6 multicast groups: 0.375k
number of directly-connected IPv6 addresses:  0.75K

number of indirect IPv6 unicast routes: 16
number of IPv4 policy based routing aces: 0
number of IPv4/MAC qos aces: 0.125k
number of IPv4/MAC security aces: 0.375k
number of IPv6 policy based routing aces: 0
number of IPv6 qos aces: 0.375k
number of IPv6 security aces: 127

Parte 11:configurar DHCPv4

En la parte 3, configurard DHCPv4 para la VLAN 1, revisara las configuraciones IP en los
equipos host para validar la funcionalidad de DHCP vy verificara la conectividad de todos los
dispositivos en la VLAN 1.

Paso 1: configurar DHCP para la VLAN 1.

a. Excluya las primeras 10 direcciones host validas de la red 192.168.1.0/24. En el espacio
proporcionado, escriba el comando que utilizo.

ip dhcp excluded-address 192.168.1.1 192.168.1.10

b. Cree un pool de DHCP con el nombre DHCPL. En el espacio proporcionado, escriba el
comando que utilizé.

ip dhcp pool DHCP1

c. Asigne lared 192.168.1.0/24 para las direcciones disponibles. En el espacio
proporcionado, escriba el comando que utiliz6.

network 192.168.1.0 255.255.255.0

d. Asigne el gateway predeterminado como 192.168.1.1. En el espacio proporcionado,
escriba el comando que utilizo.

default-router 192.168.1.1

e. Asigne el servidor DNS como 192.168.1.9. En el espacio proporcionado, escriba el
comando que utilizo.

dns-server 192.168.1.9

f. Asigne un tiempo de arrendamiento de tres dias. En el espacio proporcionado, escriba el
comando que utilizé.

lease 3
g. Guarde la configuracion en ejecucion en el archivo de configuracion de inicio.

Wr
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Config | CLI

51

Physical

I10S Command Line Interface

51»en

Slfcont t©

Enter configuration commands, one per line. End with CNTIL/Z.
Sl {config) §ip dhep excluded-address 13Z.168.1.1 13Z2.168.1.10
Sl{config)$ip dhep-poeol DHCP1

% Invalid input detected at '~' marker.

51 {config) #ip dhcp pool DHCEL

51 (dhecp—config) énetwork 1%2_168.1.0 255_255.255.0
51l {dhecp—config) #default-router 192.168.1.1

51 (dhcp-config) fdns—-server 19Z.188.1.3

51 {dhep-config) flease 3

% Invalid input detected at '~' marker.

51 (dhcp—config) §wr

% Invalid input detected at '~' marker.

51 (dhep-config) fend s

51
%5Y5-5-CONFIG I: Configured from conscle by console

m

Slgwr

Building configuration...

[CKE] | &
Sl s

Copy ] [ Paste

Paso 2: verificar la conectividad y DHCP.

a. EnlaPC-AylaPC-B, abra el simbolo del sistema y emita el comando ipconfig. Si la
informacidn de IP no esta presente, o si estd incompleta, emita el comando ipconfig
Irelease, seguido del comando ipconfig /renew.

Para la PC-A, incluya lo siguiente:
Direccién IP: 192.168.1.11

Mascara de subred: 255.255.255.0
Gateway predeterminado: 192.168.1.1
Para la PC-B, incluya lo siguiente:
Direccién IP: 192.168.1.12

Mascara de subred: 255.255.255.0
Gateway predeterminado: 192.168.1.1

b. Pruebe la conectividad haciendo ping de la PC-A al gateway predeterminado, la PC-B y el
R1.

¢ Es posible hacer ping de la PC-A al gateway predeterminado de la VLAN 1? Si
¢ Es posible hacer ping de la PC-A a la PC-B? Sl
¢Es posible hacer ping de la PC-A a la interfaz G0/1 del R1? Sl
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8 respuesta a cualquiera de estas preguntas es no, resuelva los problemas de
pnfiguracion y corrija el error.

E L | (Sl 1
TPCA o - _ —

Physical Config Desktop Custom Interface

e L e | [ O I T W | ===

Command Promp

1,12

Pinging 192 .1.12 with 32

1y from

1y from

Ping stat
P
mate r C
Minimum = Oms,

BCx»ping 1°

Pinging 152

LS

Parte 12:configurar DHCPv4 para varias VLAN

En la parte 4, asignara la PC-A un puerto que accede a la VLAN 2, configurara DHCPv4 para
la VLAN 2, renovara la configuracion IP de la PC-A para validar DHCPv4 y verificara la
conectividad dentro de la VLAN.

Paso 1: asignar un puerto a la VLAN 2.
Coloque el puerto FO/6 en la VLAN 2. En el espacio proporcionado, escriba el comando que
utilizo.
int fa0/6
switchport mode access
switchport access vlan 2

configurar DHCPv4 para la VLAN 2.

a. Excluya las primeras 10 direcciones host validas de la red 192.168.2.0. En el espacio
proporcionado, escriba el comando que utilizo.
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ree un pool de DHCP con el nombre DHCP2. En el espacio proporcionado, escriba el
comando que utilizé.

ip dhcp pool DHCP2

C.

Asigne la red 192.168.2.0/24 para las direcciones disponibles. En el espacio
proporcionado, escriba el comando que utilizo.

network 192.168.2.0 255.255.255.0

Asigne el gateway predeterminado como 192.168.2.1. En el espacio proporcionado,
escriba el comando que utilizo.

default-router 192.168.2.1

Asigne el servidor DNS como 192.168.2.9. En el espacio proporcionado, escriba el
comando que utilizo.

dns-server 192.168.2.9

Asigne un tiempo de arrendamiento de tres dias. En el espacio proporcionado, escriba el
comando que utilizé.

lease 3
Guarde la configuracidn en ejecucion en el archivo de configuracion de inicio.

wr




ahalio @l

cisco Cisto Network@é\cademy

| Physical | Config | CLI |

105 Command Line Interface

B o R 1 L e 4 3 gy 2 e oy

S1g

—

Slgconf ¢

81 (config) #ip dhcp pool DHCEZ

51 (dhcp-config) §default-router 152 _1&5.
51 (dhep-config) #dns-server 132.168.2.9
gl (dhep-config) #lease 3

| -

1l % Inwalid input detected at "~' marker.

I g1l (dhep-config) §wr

% Inwalid input detected at "~' marker.

51 (dhep-config) fend
51

S1lgwr
I Building configuration._.._
[CE]
S1g

Enter configuration commands, one per line.

| 51 (config) #ip dhcp excluded-address 132 _.1&8.

Sl {dhcp-config) fnetwork 152 _168.2.0 2Z55.2

OIS ET SC=CE oo oD

3LINEPROTO-5-UPDOWN: Line protocol on Interface VlanZ,

%5YS-5-CONFIG_I: Configured from conscle by conscle

5.255.0

25
-1

35¥5-5-CONFIz I: Configured from console by console

changed state to up

End with CNTL/Z.
2.1 15z2.188.2

-10

m

Copy

J

Faste

Paso 2: verificar la conectividad y DHCPvA4.

a. EnlaPC-A, abra el simbolo del sistema y emita el comando ipconfig /release, seguido

del comando ipconfig /renew.

Para la PC-A, incluya lo siguiente:
Direccion IP: 192.168.2.11

Mascara de subred: 255.255.255.0
Gateway predeterminado: 192.168.2.1

PCripconfig /

Universidad Nacio
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¢Es posible hacer ping de la PC-A al gateway predeterminado? Sl
¢ Es posible hacer ping de la PC-A a la PC-B? NO
¢Los pings eran correctos? ¢Por qué?

El ping realizado a la puerta de enlace si fue satisfactorio, pero el realizado al PC-B
no funciono debido a que el PC-B estaba configurado en una red diferente.

c. Emita el comando show ip route en el S1.
¢ Qué resultado arrojo este comando?
Que no esta definido un default router

Parte 13:habilitar el routing IP

En la parte 5, habilitara el routing IP en el switch, que permitira la comunicacion entre
VLAN. Para que todas las redes se comuniquen, se deben implementar rutas estaticas en el S1
y el R1.

Paso 1: habilitar el routing IP en el S1.

a. Enel modo de configuracién global, utilice el comando ip routing para habilitar el
routing en el S1.

S1(config)# ip routing
b. Verificar la conectividad entre las VLAN.
¢ Es posible hacer ping de la PC-A a la PC-B? Sl
¢ Qué funcion realiza el switch?
El switch esta haciendo la function de switch capa 3
c. Vea la informacion de la tabla de routing para el S1.
¢Qué informacion de la ruta esta incluida en el resultado de este comando?
C 192.168.1.0/24 is directly connected vlanl
C 192.168.2.0/24 is directly connected vlan2

d. Vea lainformacion de la tabla de routing para el R1.
¢Qué informacion de la ruta esta incluida en el resultado de este comando?
Gateway of last resort is not set
192.168.1.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.168.1.0/24 is directly connected, GigabitEthernet0/1
L 192.168.1.10/32 is directly connected, GigabitEthernet0/1
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.0/24 is variably subnetted, 2 subnets, 2 masks
.200.224/27 is directly connected, LoopbackO
65.200.225/32 is directly connected, Loopback0

¢ Es posible hacer ping de la PC-A al R1? NO
¢ Es posible hacer ping de la PC-A a la interfaz Lo0? NO

Considere la tabla de routing de los dos dispositivos, ;qué se debe agregar para que haya
comunicacion entre todas las redes?

Una ruta al switch 1y otra al router 1, utilizando el comando ip route

Paso 2: asignar rutas estaticas.

Habilitar el routing IP permite que el switch enrute entre VLAN asignadas en el switch.
Para que todas las VLAN se comuniquen con el router, es necesario agregar rutas
estaticas a la tabla de routing del switch y del router.

En el S1, cree una ruta estatica predeterminada al R1. En el espacio proporcionado,
escriba el comando que utilizo.

ip route 0.0.0.0 0.0.0.0 192.168.1.10

En el R1, cree una ruta estatica a la VLAN 2. En el espacio proporcionado, escriba el
comando que utilizé.

ip route 192.168.2.0 255.255.255.0 g0/1
Vea la informacion de la tabla de routing para el S1.
¢ Como esté representada la ruta estatica predeterminada?

C 192.168.1.0/24 is directly connected, Vlanl
C 192.168.2.0/24 is directly connected, Vlan2
S*0.0.0.0/0 [1/0] via 192.168.1.10

d. Vea la informacion de la tabla de routing para el R1.

e.

¢ COmo esté representada la ruta estatica?

Gateway of last resort is not set

192.168.1.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.168.1.0/24 is directly connected, GigabitEthernet0/1
L 192.168.1.10/32 is directly connected, GigabitEthernet0/1
S 192.168.2.0/24 is directly connected, GigabitEthernet0/1
209.165.200.0/24 is variably subnetted, 2 subnets, 2 masks
C 209.165.200.224/27 is directly connected, LoopbackO

L 209.165.200.225/32 is directly connected, Loopback0

¢ Es posible hacer ping de la PC-A al R1? SI
¢ Es posible hacer ping de la PC-A a la interfaz Lo0? SI
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21,10 with 32
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aleonfigurar DHCPv4, ¢por qué excluiria las direcciones estaticas antes de configurar el
pool de DHCPv4?

Para que no se presentara conflicto de IP al momento de asignar direcciones por dhcp
con otras direcciones estaticas que tenemos configuradas.

Si hay varios pools de DHCPv4 presentes, ¢como asigna el switch la informacion de IP a los
hosts?

Se asigna un puerto para la vlan 1y otro para la vian 2
. Ademas del switching, ¢qué funciones puede llevar a cabo el switch Cisco 2960?
Es un switch de capa 3 utilizando el comando ip routing
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10.2.3.5 Lab - Configuring Stateless and Stateful DHCPV6.

Préctica de laboratorio: configuracion de DHCPV6 sin estado y con estado

Topologia

FO/5
G0/1

Tabla de direccionamiento

Universidad Nacional
Abierta y a Distancia

Dispositiv Longitud de Gateway
0 Interfaz Direccion IPv6 prefijo predeterminado

R1 G0/1 2001:DB8:ACAD:A::1 64 No aplicable
Asignada mediante

S1 VLAN 1 | Asignada mediante SLAAC 64 SLAAC

Asignada mediante SLAAC
PC-A NIC y DHCPv6 64 Asignado por el R1
Objetivos

Parte 1: armar la red y configurar los parametros basicos de los dispositivos

Parte 2: configurar la red para SLAAC

Parte 3: configurar la red para DHCPv6 sin estado
Parte 4: configurar la red para DHCPv6 con estado

Informacion basica/situacion

La asignacion dinamica de direcciones IPv6 de unidifusion global se puede configurar de tres
maneras:

Solo mediante configuracidén automatica de direccién sin estado (SLAAC)
Mediante el protocolo de configuracion dinamica de host sin estado para IPv6 (DHCPV6)
Mediante DHCPV6 con estado
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de DHCPVG6 para que los hosts
eran direcciones IPv6. Se puede usar para recibir informacion adicional que necesita el
est, como el nombre de dominio y la direccion del servidor de nombres de dominio (DNS).
El uso de SLAAC para asignar direcciones host IPv6 y de DHCPv6 para asignar otros
parametros de red se denomina “DHCPv6 sin estado”.

Con DHCPv6 con estado, el servidor de DHCP asigna toda la informacidn, incluida la
direccién host IPv6.

La determinacién de cémo los hosts obtienen la informacion de direccionamiento dindmico
IPv6 depende de la configuracién de indicadores incluida en los mensajes de anuncio de
router (RA).

En esta practica de laboratorio, primero configurara la red para que utilice SLAAC. Una vez
que verifico la conectividad, configurara los parametros de DHCPv6 y modificara la red para
que utilice DHCPV6 sin estado. Una vez que verificé que DHCPV6 sin estado funcione
correctamente, modificara la configuracion del R1 para que utilice DHCPv6 con estado. Se
usara Wireshark en la PC-A para verificar las tres configuraciones dinamicas de red.

Nota: los routers que se utilizan en las practicas de laboratorio de CCNA son routers de
servicios integrados (ISR) Cisco 1941 con I0S de Cisco version 15.2(4)M3 (imagen
universalk9). Los switches que se utilizan son Cisco Catalyst 2960s con 10S de Cisco version
15.0(2) (imagen de lanbasek9). Se pueden utilizar otros routers, switches y otras versiones del
10S de Cisco. Segun el modelo y la version de 10S de Cisco, los comandos disponibles y los
resultados que se obtienen pueden diferir de los que se muestran en las practicas de
laboratorio. Consulte la tabla Resumen de interfaces del router que se encuentra al final de
esta practica de laboratorio para obtener los identificadores de interfaz correctos.

Nota: asegurese de que el router y el switch se hayan borrado y no tengan configuraciones de
inicio. Si no esta seguro, consulte con el instructor.

Nota: la plantilla default bias que utiliza el Switch Database Manager (SDM) no
proporciona capacidades de direccion IPv6. Verifique que se utilice la plantilla dual-ipv4-
and-ipv6 o la plantilla lanbase-routing en SDM. La nueva plantilla se utilizara después de
reiniciar, aunque no se guarde la configuracion.

S1# show sdm prefer

Siga estos pasos para asignar la plantilla dual-ipv4-and-ipv6 como la plantilla de SDM
predeterminada:

S1# config t

S1(config)# sdm prefer dual-ipv4-and-ipv6 default
S1(config)# end

S1# reload

Recursos necesarios
e 1 router (Cisco 1941 con IOS de Cisco version 15.2(4)M3, imagen universal o similar)
e 1 switch (Cisco 2960 con IOS de Cisco version 15.0(2), imagen lanbasek9 o comparable)
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Pmputadora (Windows 7 o Vista con Wireshark y un programa de emulacion de
rminal, como Tera Term)

_—~ P

Cables de consola para configurar los dispositivos con 10S de Cisco mediante los puertos
de consola

e Cables Ethernet, como se muestra en la topologia

Nota: los servicios de cliente DHCPv6 estan deshabilitados en Windows XP. Se recomienda
usar un host con Windows 7 para esta practica de laboratorio.

Part 14: armar la red y configurar los parametros basicos de los dispositivos

En la parte 1, establecerd la topologia de la red y configurara los parametros basicos de
configuracién, como los nombres de dispositivos, las contrasefias y las direcciones IP de
interfaz.

Step 1: realizar el cableado de red tal como se muestra en la topologia.
Step 2: inicializar y volver a cargar el router y el switch seguin sea necesario.

Step 3: Configurar R1
a. Desactive la busqueda del DNS.
b. Configure el nombre del dispositivo.
c. Cifre las contrasefias de texto no cifrado.
d

Cree un mensaje MOTD que advierta a los usuarios que se prohibe el acceso no
autorizado.

@

Asigne class como la contrasefia cifrada del modo EXEC privilegiado.

f. Asigne cisco como la contrasefia de vty y la contrasefia de consola, y habilite el inicio de
sesion.

g. Establezca el inicio de sesion de consola en modo sincrénico.
h. Guardar la configuracion en ejecucion en la configuracion de inicio.
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TECTTTOCTT IS = T T TN T U DY T T T I
Processcor board ID FTX15Z400ES

2 Gigabit Ethernet interfaces

DRAM configuration is €4 bits wide with parity disabled.

255K bytes of non-volatile configuration memory.

Z49356K bytes of ATR System CompactFlash 0 (Read/Write)

Press RETURM to get sStarted!

Routerrenable

Routerfconfigure terminal

Enter configquration et s, one per line. ZEnd with CNTL/Z.
Router (config) §hostname R1

Rl{config) #no ip domain-lookup

Rl (config) fenable secret class

Rl{config)fline conscle 0

Rl{config-line) §password cisco

Rl{config-line) #login

Rl{config-line)#line vty 0 15

Rl{config-line) §password cisco

Bl {config-line) $login

Rl{config-line) §banner motd funathorized access prohibited!§
Rl {config) #logging synchronous

m

% Inwvalid input detected at '~' marker.

Rl{config) #line comsole O
Rl {config-line) §logging synchronous &

Copy ][ Paste

configurar el S1.

Desactive la busqueda del DNS.
Configure el nombre del dispositivo.
Cifre las contrasefias de texto no cifrado.

Cree un mensaje MOTD que advierta a los usuarios que se prohibe el acceso no
autorizado.

Asigne class como la contrasefia cifrada del modo EXEC privilegiado.

Asigne cisco como la contrasefia de vty y la contrasefia de consola, y habilite el inicio de
sesion.

Establezca el inicio de sesion de consola en modo sincronico.
Desactive administrativamente todas las interfaces inactivas.
Guarde la configuracién en ejecucion en la configuracion de inicio.
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Press RETURN to get started.

Slren
Slfcont t

Enter configurzation commands, one per line. End with CNIL/Z.
51 (config) $hostname S1

51 (config) #no ip domain-lookup

51 {config) fenable secret class

51 (config) #line console 0O

51 {config-line) fpassword cisco

51 {config-line) #login

S5l {config-line)#line vty 0 15

51 {config-line) fpassword cisco

51 {config-line) #login

51 {config-line) #§banner motd #unathorized access prochibited!§
51 (config) #line console 0

51 {config-line) #logging synchronous

Part 15: configurar la red para SLAAC

Step 1. preparar la PC-A.

a. Verifique que se haya habilitado el protocolo IPv6 en la ventana Propiedades de conexion
de area local. Si la casilla de verificacidn Protocolo de Internet version 6 (TCP/IPv6) no
esta marcada, haga clic para activarla.
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4 Propiedades de Conexién de area local

Funciones de red

Conectar usando:
l‘-'lf' Conexion de red Intel(R) PRO/1000 MT

Esta conexion usa los siguientes elementos:

& Cliente para redes Microsoft

.Q Programador de paguetes QoS

B o pacicimpssesressaahias [ des Microsoft

met version 6 (TCP/1PvE
=T wersion 2

& Controlador de E/S del asignador de deteccion de topal ..

2. Respondedor de deteccion de topologias de nivel de v...

[ Instalar... ] [ Desinstalar Propiedades
Descripcidn
Permite a su equipo tener acceso a los recursos de una red
Microsoft.
[ Aceptar ] [ Cancelar

b. Inicie una captura del trafico en la NIC con Wireshark.

c. Filtre la captura de datos para ver solo los mensajes RA. Esto se puede realizar mediante
el filtrado de paquetes IPv6 con una direccion de destino FF02::1, que es la direccion de
solo unidifusién del grupo de clientes. La entrada de filtro que se usa con Wireshark es

ipv6.dst==ff02::1, como se muestra aqui.

Filter: | ipvb.dst==ff02:1 |Z| Expression... Clear Apply

Step 2: Configurar R1

a. Habilite el routing de unidifusion IPv6.

b. Asigne la direccion IPv6 de unidifusién a la interfaz GO/1 segun la tabla de
direccionamiento.

Asigne FE80::1 como la direccion IPv6 link-local para la interfaz GO/1.
d. Active la interfaz GO/1.
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unathorized access prohibited!

User Rocess Verification
Password:

Rl¥en

Password:

Rlfunicast-routing

Translating "unicast-routing™

% Unknown command or computer name, or unable to find computer address

Rlgconf ¢

Enter configuration commands, one per line. End with CNIL/Z.
Bl {config) #ipvé unicast-routing

Rl {config)fint gl/1

Rliconfig-if) #ipve address Z00l:dbB8:acad:a:-:1/64
Rliconfig-if) #ipve address fe80::1 link-local
Bl{config-if) #no shut

Rliconfig-if)
#LINE-5-CHRENGED: Interface EigabitEthernet0/1l, changed state to up T

RLINEEROTO-5-UBDOWN: Line protocol on Interface GigabitEthernet(/1l, changed state
to up

Bl {config-if) fend ~

Copy ] [ Paste

Step 3: verificar que el R1 forme parte del grupo de multidifusion de todos los routers.

Use el comando show ipv6 interface g0/1 para verificar que G0/1 forme parte del grupo de
multidifusién de todos los routers (FF02::2). Los mensajes RA no se envian por G0/1 sin esa
asignacién de grupo.
R1# show ipv6 interface g0/1
GigabitEthernet0/1 is up, line protocol is up
IPv6 is enabled, link-local address is FE80::1
No Virtual link-local address(es):
Global unicast address(es):
2001:DB8:ACAD:A::1, subnet is 2001:DB8:ACAD:A::/64
Joined group address(es):
FF02::1
FF02::2
FF02::1:FF00:1
MTU is 1500 bytes
ICMP error messages limited to one every 100 milliseconds
ICMP redirects are enabled
ICMP unreachables are sent
ND DAD is enabled, number of DAD attempts: 1
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Iseconds (using 30000
D advertised reachable time is 0 (unspecified)

ND advertised retransmit interval is 0 (unspecified)
ND router advertisements are sent every 200 seconds
ND router advertisements live for 1800 seconds

ND advertised default router preference is Medium
Hosts use stateless autoconfig for addresses.

Physical

105 Command Line Interface

to up

Rl {config-if) fend
R1g
%5YS5-5-CONFIG_I: Configured from comscle by conscle

RlEshow ipvé interface glsl
GigabitEthernet0/1 is up, line protocol is up
IPvé is enabled, link-local address is FE80::1
Mo Virtual link-local address(es):
Global unicast address(es):
Z001:DBB8:RACAD:RA::1, submet is Z001:DBE:RACAD:R::/g4
Joined group address(es):
FFOZ::1
FFOZ::2
FFOZ::1:FF0O:1
MTU is 1500 bytes
ICHMP error messages limited to one every 100 milliseconds
ICHMP redirects are enabled
ICMP unreachables are sent
ND DAD is enzbled, number of DAD attempts: 1
ND reachable time is 30000 milliseconds
ND advertised reachable time is 0 (unspecified)

ND advertised retransmit interval is 0 (unspecified)
ND router advertisements are sent every 200 seconds
ND router advertisements live for 1800 seconds
ND advertised defasult router preference is Medium
Hosts use stateless autoconfig for addresses.

R1E

o |

Step 4: configurar el S1.

Use el comando ipv6 address autoconfig en la VLAN 1 para obtener una direccion IPv6 a
través de SLAAC.

S1(config)# interface vlan 1
S1(config-if)# ipv6 address autoconfig
S1(config-if)# end

Step 5: verificar que SLAAC haya proporcionado una direccion de unidifusion al S1.

Use el comando show ipv6 interface para verificar que SLAAC haya proporcionado una
direccion de unidifusion a la VLAN1 en el S1.

S1# show ipv6 interface
Vlanl is up, line protocol is up
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o Virtual link-local address(es):
Stateless address autoconfig enabled
Global unicast address(es):

2001:DB8:ACAD:A:ED9:96FF:FEE8:8A40, subnet is 2001:DB8:ACAD:A::/64
[EUI/CAL/PRE]

valid lifetime 2591988 preferred lifetime 604788

Joined group address(es):

FF02::1

FF02::1:FFE8:8A40
MTU is 1500 bytes
ICMP error messages limited to one every 100 milliseconds
ICMP redirects are enabled
ICMP unreachables are sent
Output features: Check hwidb
ND DAD is enabled, number of DAD attempts: 1
ND reachable time is 30000 milliseconds (using 30000)
ND NS retransmit interval is 1000 milliseconds
Default router is FE80::1 on Vlanl
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FastEthernetd/s1 [down/down] o
FastEthernetl/s2 [down/down]
FastEthernetld/3 [down/down]
FastEthernetl/4 [down/down]
FastEthernetd/5 [up/up]
FastEthernetd/& [up/up]
FastEthernetl/7 [down/down]

L FastEthernetl/8 [down/down]

[ FastEthernetl/3 [down/down]

| FastEthernetd/10 [down,/down]
FastEthernetl/11 [down/down]

i FastEthernetl/ 12 [down/down]

l FastEthernetl/13 [down/down]
FastEthernetl/14 [down/down]
FastEthernetd/15 [down/down]
FastEthernetl/1& [down/down]

I FastEthernet0/17 [down/down]
FastEthernet0/18 [down/down]
FastEthernetl/13 [down/down]
FastEthernetl/2Z0 [down/down]
FastEthernetl/Z1 [down/down]
FastEthernetl/Z2 [down/down]
FastEthernetl/2Z3 [down/down] =
FastEthernetl/Z4 [down/down] 3
FigabitEthernet0/1 [down/down]
FigabitEthernet0/Z [down/down]
Vlianl [up/up]

FEB0::20C:B85FF:FEE3:C314

51z =

Step 6: verificar que SLAAC haya proporcionado informacion de direccién IPv6 en la
PC-A.

a. En el simbolo del sistema de la PC-A, emita el comando ipconfig /all. Verifique que la
PC-A muestre una direccion IPv6 con el prefijo 2001:db8:acad:a::/64. EI gateway
predeterminado debe tener la direccion FE80::1.

idaptador de Ethernet Conexidn de Area local:

Sufijo DHS especifico para la conexidn.
Descripcidn . . . . Conexidn de red Intel{R> PRO-/10888
MI
Direccidn Ffisica. AA-AC—-29-E3-23-17
DHCP hah111tadu si
l"" ™

:dbB:acad:a:24ha:aBad:9f@:FF88 (Prefe
Uinculo: direccidn IPuf local. tefed:B11c:3215:5bc2x11 {Preferidol
D1recc1un IPud. . _ . . . . . . 192 _168.96 .139<Preferido>

.-'I,-. o B | aCC _arc 255 B

Puerta ‘de enlace predeternlnada
SEFUIO0PES Mo . - - - - - - - = (5]

a: ffff =2x1
B:fffF--3x1

MetBIOS sobre TCPAIP. . hahilitado
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IP Configuration
IP Configuration

) DHCP @ Static

IP Addrass

Subnet Mask

Default Gateway

DMNS Server

IPv& Configuration
() DHCP @ Auto Config () Static

IPv6 Address 2001:DB8: ACAD: A: 2E0: FOFF :FE48:DESB |rle4 |

Link Local Address FES80::2ED:FOFF:FE48:DEBB

IPvE Gateway |FE80::1 |

IPv6 DNS Server ‘ |

b. En Wireshark, observe uno de los mensajes RA que se capturaron. Expanda la capa
Internet Control Message Protocol v6 (Protocolo de mensajes de control de Internet v6)
para ver la informacion de Flags (Indicadores) y Prefix (Prefijo). Los primeros dos
indicadores controlan el uso de DHCPv6 y no se establecen si no se configura DHCPV6.
La informacion del prefijo también esta incluida en este mensaje RA.




No.

Time

Filter: | ipv.dst==ff02:1

Source Destination

SITU JUL . EUITU L SO

3518 3972.07973 feB0::
3673 4130.43155 fe80::
3840 4284, 68370 fe80::
3989 4435. 87602 feB0::

ffoz::
ffoz2::
ffo2::
ffoz::

(A
e
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H Expression.. Clear Apply

Protocol Length Info o
ICMPVE 118 Router Advertisement from d4:8c:b5:ce:al:cl
ICMPVE 118 Router advertisement from d4:8c:b5:ce:al:cl
ICMPVE 118 Router Advertisement from d4:8c:b5:ce:al:cl =
ICMPvE6 118 Router Advertisement from d4:8c:b5:ce:al:cl -

(944 bits)

B Frame 3518: 118 bytes on wire (944 bits), 118 bytes captured

[ Ethernet II, Src: d4:8Bc:b5:ce:al:cl (d4:8c:b5:ce:al:cl), Dst:
F Internet Profoco
rol Message Protoc

I Internet Cont 0l Vi

Type ! ROUTE

IPvemcast_00:00:00:01 (33:33:00:00:00:01)

on 6, src: fe80::1 (fe80::1), pst: ff02::1 (ffoz::1)

v x)

Checksum: 0x1816 [correct]
cur hop limit: 64

= Flags: 0x00

Managed address configuration: Not set
Other configuration: Not set

. 0.

Home Agent: Not set

prf (pefault rRouter Preference): Mediu
Proxy: Mot set

Reserved: 0

rRouter lifetime (s): 1800
Reachable time (ms): 0
Retrans timer (ms): O

# IcMPvE option (Source link-Tayer address :

[+ ICMPvE Option (MTU : 1500)

m {0)

= ICMPvE option (Prefix information : 2001:db&:acad:a:
Type: prefix information (3)
Length: 4 (32 bytes)
prefix Length: 64

® Flag: Oxc

0

valid Lifetime: 2592000
preferred Lifetime: 604800

reserved

prefix: 2001:db8:3£3§:a:: (2001:db8:§£§§:a::)

1 /64)

Part 16:

Step 1:

a.

Cree un pool de DHCP IPv6.
R1(config)# ipv6 dhcp pool IPVE6POOL-A
Asigne un nombre de dominio al pool.

d4:8c:b5:ce:ad:cl)

configurar la red para DHCPV6 sin estado

configurar un servidor de DHCP IPv6 en el R1.

R1(config-dhcpv6)# domain-name ccna-statelessDHCPv6.com

Asigne una direccion de servidor DNS.
R1(config-dhcpv6)# dns-server 2001:db8:acad:a::abcd
R1(config-dhcpv6)# exit
Asigne el pool de DHCPV6 a la interfaz.

R1(config)# interface g0/1
R1(config-if)# ipv6 dhcp server IPV6POOL-A

Establezca la deteccién de redes (ND) DHCPv6 other-config-flag.

R1(config-if)# ipv6 nd other-config-flag
R1(config-if)# end

Universidad Nacional
Abierta y a Distancia
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User Access Verification

Password:

Rl>en
Pagsword:
Rl§ipwvé dhep pool IPVEPOOL-A

% Inwalid input detected at "~' marker.

Rliconfig t
Enter configuration commands, one per line. End with CNTL/Z.
Bl ({config)fipvé dhscp pool IEVEPOOL-A

% Inwalid input detected at "~' marker.

Bl (config)#ipvé dhcp poocl IPVEPOOL-2

Bl (config-dhcp) §domain-name ccna-statelessDHCPvE . com
Bl (config-dhep) fdns—server Z001l:db8:acad:a::abed

Bl (config-dhep) fexit

Rl (config)$interface gls1

Rliconfig-if) ¢ipve dhep server IPVEPOOL-R

Rl i{config-if)fipve nd other-config-flag

Bl (config-if) §end

Rlg

35¥5-5-CONFI&Z_I: Configured from conscle by conscle

m

ENE -

Copy ] [ Paste ]

Step 2: verificar la configuracion de DHCPV6 en la interfaz GO/1 del R1.

Use el comando show ipv6 interface g0/1 para verificar que la interfaz ahora forme parte del
grupo IPv6 de multidifusion de todos los servidores de DHCPv6 (FF02::1:2). La ultima linea
del resultado de este comando show verifica que se haya establecido other-config-flag.
R1# show ipv6 interface g0/1
GigabitEthernet0/1 is up, line protocol is up
IPv6 is enabled, link-local address is FE80::1
No Virtual link-local address(es):
Global unicast address(es):
2001:DB8:ACAD:A::1, subnet is 2001:DB8:ACAD:A::/64
Joined group address(es):
FF02::1
FF02::2
FF02::1:2
FF02::1:FF00:1
FF05::1:3
MTU is 1500 bytes
ICMP error messages limited to one every 100 milliseconds

A




Step 3:

Use el comando ipconfig /all para revisar los cambios realizados en la red. Observe que se
recuperd informacion adicional, como la informacion del nombre de dominio y del servidor
DNS, del servidor de DHCPv6. Sin embargo, las direcciones IPv6 de unidifusion global y

P redirects are enabled
CMP unreachables are sent

y

CIsco ‘Cﬁ:gNetworkWCademy

ND DAD is enabled, number of DAD attempts: 1

ND reachable time is 30000 milliseconds (using 30000)
ND advertised reachable time is O (unspecified)

ND advertised retransmit interval is 0 (unspecified)

ND router advertisements are sent every 200 seconds
ND router advertisements live for 1800 seconds

ND advertised default router preference is Medium
Hosts use stateless autoconfig for addresses.

Hosts use DHCP to obtain other configuration.

&Rl

| Physical | Config | CLI

e

I0S Command Line Interface

TITCONC IO I T IDT e OIICD SEIVEL IEVOEUUD S
Bl {config-if) #ipwveé nd other—-config-flag

Bl {config-if) fend

Rl

%55¥5-5-CONFIG I: Configured from console by console

Rlgshow ipwe interface gl/1
GigabitEthernet0/1 is up, line protocol is up
IPve is enabled, link-local address is FEB0::1
Mo Virtual link-local addressies):
Global unicast addressies):
2001:DBE:ACAD:-RA-:]1,  subnet is Z001:DBE-ACAD:-R-:/ /&4
Joined group addressies):
FF02::1
FFD2::2
FFD2::1:2
FF02::1:FF0O0:1
MTIU is 1500 bytes
ICHMP error messages limited to one every 100 milliseconds
ICHMP redirects are enabled
ICHP unreachables are sent
ND DAD is enabled, number of DAD attempts: 1
ND reachable time is 30000 milliseconds
ND advertised reachsble time is 0 (unspecified)
ND advertised retransmit interval is 0 (unspecified)
ND router advertisements are sent every Z00 seconds
ND router advertisements liwve for 1800 seconds
ND advertised defsult router preference is Medium
Hrsts use stateless autoconfig for addresses.
Elg

ver los cambios realizados en la red en la PC-A.

link-local se obtuvieron previamente mediante SLAAC.

Universidad Nacional
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Adaptador de Ethernet Conexidn de area local:

Sufijo DNS especifico para la conexidn.

Al LR LI m

Direccidn fisica.
DHCP hahilitado
Cunflgurac1un autumatlca hahllltada
Direccidn IPue .

“2681
feln

Uinculo: direccidn IPw6 local.

Direccidn [Pu4.
Miscara de subred
Puerta de enlace predetermlnada
IAID DHCPuG . . .

DUID de cliente DHCPUE.

La s I N s |

Seru1dureﬂ

idaptador de tinel isatap.localdomain:

Eztado de losz medios.
Sufijo DHS especifico para la cunex1un.
Deﬂcrlpc1un .
Direccidn fisica.
DHCP habilitado
Conf iguracidn autumatlca hahllltada

Universidad Nacion
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ccna—stateles “DHCPUE com
~ i =ty
e R e e e e

PRO-1008
#8-0C-29-E3-23-17

-
E1

&hB:acad:a:24ha:aBaE:?fﬂ:PPBB(PPEPe
tefed:811c:=3215:5bc2x11 (Preferidod

192 .168.96.139<Preferidol
255.255.255.8

feB@::1x11

234884137
A8-81-88-B81-17-A7-DD-BE-BA-AC-29—

2001 :db8:acad:a:

1
fL LR R R R T

tahcd

medios desconectados
ccna—statelessDHCPwG .com
Adaptador ISATAP de Hicrosoft
A8-AR—PE-AR—AR-BR—-BR—EB

no

51

.
& pca
- -

Physical | Config | Desktop | Custom Interface

IP Configuration
IP Configuration

DHCP @ Static

IP Address
Subnet Mask
Default Gateway
DNS Server

IPv6 Configuration

DHCP @ Auto Config Static

IPve Address

Link Local Address FE80::2E0:FOFF:FE48:DESB

IPvE Gateway FE80::1

IPv6 DNS Server 2001:DB8:ACAD:A: :ABCD

nr

2001:DB&: ACAD: A: 2E0:FOFF :FE48: DESB

m

IPv6 auto config successful.

/|64

or
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r los mensajes RA en Wireshark.

configuracidn) esta establecido en 1.

Filter: | ipv6.dst==ff02:1 E Expression... Clear Apply

No. Time Source Destination Protocol Length Info
191 190.005980 fe80::1 ffo2::1 ICMPVE 118 Router Advertisement from d4:8c:b5:ce:al:cl
422 383.803033 fe80::1 ffo2::1 ICMPvG 118 Router Advertisement from d4:8c:b5:ce:al:cl
696 581.355847 feB0::1 ff02::1 ICMPVE 118 Router Advertisement from d4:8c:b5:ce:al:cl
877 776.644829 feB0::1 gedl ICMPvE6 118 Router Advertisement from d4:8c ce:af:cl

Frame 877: 118 bytes on wire (844 bits), 118 bytes captured (844 bits)
[ Ethernet II, src: d4:8c:b5:ce:al:cl (d4:8c:b5:ce:al:cl), Dst: IPvemcast_00:00:00:01 (33:33:00:00:00:01)
[+ Internet Protocol version 6, src: fe80::1 (fe80::1), pst: ffo2::1 (ffoz2::1)
= Internet Control Message Protocol vé
Type: Router Advertisement (134)
Code: 0
Checksum: 0x17d6 [correct]
cur hop Timit: 64
= Flags: 0x40

..0 0... = prf (pefault Router Preference): Medium (0)
. .0.. = Proxy: NOT S&T
svv. o.0. = Reserved: 0
router lifetime (s): 1800
reachable time (ms): 0
Retrans timer (ms): 0
= ICMPvE option (Source link-Tayer address : d4:8c:b5:ce:ad:cl)
= ICMPvE Option (MTU : 1500)
= ICMPvE option (Prefix information : 2001:db8:acad:a::/64)

Step 5: verificar que la PC-A no haya obtenido su direccion IPv6 de un servidor de
DHCPV6.

Use los comandos show ipv6 dhcp binding y show ipv6 dhcp pool para verificar que la PC-

A no haya obtenido una direccién IPv6 del pool de DHCPV6.

R1# show ipv6 dhcp binding

R1# show ipv6 dhcp pool

DHCPv6 pool: IPV6POOL-A
DNS server: 2001:DB8:ACAD:A::ABCD
Domain name: ccna-statelessDHCPv6.com
Active clients: 0

acese hasta el altimo mensaje RA que se muestra en Wireshark y expandalo para ver la
figuracion de indicadores ICMPv6. Observe que el indicador Other configuration (Otra
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FFOZ::1
FFOZ:@:2Z
FFOZ::1:2
FFOZ::1:FFOO:1
MIT is 1500 bytes
ICMP error messages limited to one every 100 milliseconds
ICHMP redirects are enabled
ICHME unreachakles are sent
ND DAD is enabled, number of DAD attempts: 1
ND reachable time is 30000 millisecconds
ND zdwvertised reachable time is 0 (unspecified)
ND advertised retransmit interwval is 0 {unspecified)
ND router advertisements are sent every 200 seconds
ND router advertisements live for 1800 seconds
ND adwvertised default router preference is Medium
Hosts use stateless autocconfig for addresses.
Rlishow ipwve dhep binding
Client: (GigabitEthernet0/1}
DUID: 00-01-00-01-61-02-86-2B-00-E0-F9-48-DE-EB
Iz PD: IA ID 5157, T1 0, T2 O
Prefix: 0.0.0.0/0
preferred lifetime 0, walid lifetime O
expires at noviembre 23 Z017 11:47:11 pm (0 seconds)
Rlishow ipwve dhep pool
DHCEve pool: IEVEPOOL-4 ‘

CHNS server: Z001:DBE:ACAD:R::RBCD

Domain name: ccna-statelessDHCPve.com

Active clients: O — I
R1E i

Step 6: restablecer la configuracién de red IPv6 de la PC-A.

a. Desactive la interfaz FO/6 del S1.

Nota: la desactivacion de la interfaz FO/6 evita que la PC-A reciba una nueva direccion
IPv6 antes de que usted vuelva a configurar el R1 para DHCPv6 con estado en la parte 4.
S1(config)# interface f0/6

S1(config-if)# shutdown

b. Detenga la captura de trafico con Wireshark en la NIC de la PC-A.

c. Restablezca la configuracion de IPv6 en la PC-A para eliminar la configuracion de
DHCPV6 sin estado.

1) Abra la ventana Propiedades de conexion de area local, desactive la casilla de
verificacion Protocolo de Internet version 6 (TCP/IPv6) y haga clic en Aceptar
para aceptar el cambio.

2) Vuelva a abrir la ventana Propiedades de conexién de area local, haga clic para
habilitar la casilla de verificacion Protocolo de Internet version 6 (TCP/IPv6) y, a
continuacion, haga clic en Aceptar para aceptar el cambio.
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configurar la red para DHCPv6 con estado

preparar la PC-A.

Inicie una captura del trafico en la NIC con Wireshark.

Filtre la captura de datos para ver solo los mensajes RA. Esto se puede realizar mediante
el filtrado de paquetes IPv6 con una direccion de destino FF02::1, que es la direccién de
solo unidifusion del grupo de clientes.

Filter: | ipvb.dst==1f02:1 IZI Expression... Clear Apply

Step 2: cambiar el pool de DHCPv6 en el R1.

a. Agregue el prefijo de red al pool.

R1(config)# ipv6 dhcp pool IPVE6POOL-A
R1(config-dhcpv6)# address prefix 2001:db8:acad:a::/64

b. Cambie el nombre de dominio a ccna-statefulDHCPv6.com.

Nota: debe eliminar el antiguo nombre de dominio. EI comando domain-name no lo
reemplaza.

R1(config-dhcpv6)# no domain-name ccna-statelessDHCPv6.com
R1(config-dhcpv6)# domain-name ccna-StatefulDHCPv6.com
R1(config-dhcpv6)# end

c. Verifique la configuracion del pool de DHCPV6.

R1# show ipv6 dhcp pool
DHCPvV6 pool: IPVE6POOL-A

Address allocation prefix: 2001:DB8:ACAD:A::/64 valid 172800 preferred 86400 (0 in
use, 0 conflicts)

DNS server: 2001:DB8:ACAD:A::ABCD
Domain name: ccna-StatefulDHCPv6.com
Active clients: 0
d. Ingrese al modo de depuracién para verificar la asignacion de direcciones de DHCPv6
con estado.
R1# debug ipv6 dhcp detail
IPv6 DHCP debugging is on (detailed)
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Password:

Rl>class
Translating "class™
% Unknown command or computer name, or unable to find computer address

Blwen

Password:

Rlgcon t

Enter configuration commands, one per line. End with CNTL/Z.
Rl {config) §ipvé dhep pool IBVEPOOL-2

Rl (config-dhep) §address prefix 2Z001:db8:acad:-a::/64

% Inwalid input detected at "~' marker.

Rl {config-dhep) #no domain-name ccna-statelessDHCPvE.com
Bl (config-dhep) fdomain-name cona—-Stateful DHCEvE . com

Bl (config-dhep) gend

Rl

%5Y5-5-CONFIE I: Configured from conscle by conscle

RlEshow ipwé dhcp pool

CHCEwe pool: IPVEPOOL-A
DNS serwver: Z001:DBE:-RACAD:A::ARCD
Domain name: ccna—StatefulDHCPEve.com
Aotive clients: 0

Rlgdebug ipwé dhcp detail

IBve DHCP debugging is on (detailed)

Rl§

=

Copy ” Paste ]

Step 3: establecer el indicador en G0/1 para DHCPvV6 con estado.

Nota: la desactivacion de la interfaz GO/1 antes de realizar cambios asegura que se envie un
mensaje RA cuando se activa la interfaz.

R1(config)# interface g0/1

R1(config-if)# shutdown

R1(config-if)# ipv6 nd managed-config-flag

R1(config-if)# no shutdown

R1(config-if)# end
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Aeotive clients: O &
Rlgdebug ipve dhep detail
IBvwe DHCP debugging is on (detailed)
RElgcont ©
Enter configuration commands, one per line. End with CHIL/Z.
Bl {config) §int gl /1
Rl (config-if) #shut

Bl {config-if)#
%LINE-5-CHANGED: Interface GigabitEthernet(/1l, changed state to administratively
down

SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEthernetd/1, changed state
to down

Rl (config-if) #ipve nd managed-config-flag
Rl {config-if) #no shut

Bl {config-if)#
$LINE-5-CHRNGED: Interface GigabitEthernet0/1, changed state to up

&LINEPROTO-5-UBDOWN: Line protoccl on Interface GigebitEthernet(/1, changed state
to up

Bl {config-if) fend
Rl1g
%5¥5-5-CONFIG I: Configured from console by console

m

R1§

4

Copy ” Paste
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abilitar la interfaz F0/6 en el S1.

ra que configurd el R1 para DHCPV6 con estado, puede volver a conectar la PC-A a la
red activando la interfaz FO/6 en el S1.

S1(config)# interface f0/6
S1(config-if)# no shutdown
S1(config-if)# end

51 EERECR-
_| Physical | Config | CLI

105 Command Line Interface

&LINEPROTO-5-UPDOWN: Line protococl on Interface FastEthernet(,/5, changed state to
up

SLINEPROTO-5-UPDOWN: Line protocol on Interface Vlanl, changed state to up

User Acecess Verification
Password:

Sl¥en

Password:

Slfconf t

Enter configuration commands, one per line. End with CNTL/Z.
Sli{configlg#int £0/6

51 (config-if) #no shut

51 {config-if)
% LINE-5-CHANGED: Interface FastEthernetl/&, changed state to up

SLINEPROTO-5-UPDOWN: Line protocol on Interface FastEthermetl/€, changed state to
up

Sl {config-if) fend e
S1¢
%5¥5-5-CONFIC I: Configured from cconscle by conscle

m

S1g -

Copy ]l Paste ]

Step 5: verificar la configuracion de DHCPv6 con estado en el R1.

a. Emita el comando show ipv6 interface g0/1 para verificar que la interfaz esté en el modo
DHCPv6 con estado.
R1# show ipv6 interface g0/1
GigabitEthernet0/1 is up, line protocol is up
IPV6 is enabled, link-local address is FE80::1
No Virtual link-local address(es):
Global unicast address(es):
2001:DB8:ACAD:A::1, subnet is 2001:DB8:ACAD:A::/64
Joined group address(es):
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FF02::1:2
FF02::1:FF00:1
FF05::1:3
MTU is 1500 bytes
ICMP error messages limited to one every 100 milliseconds
ICMP redirects are enabled
ICMP unreachables are sent
ND DAD is enabled, number of DAD attempts: 1
ND reachable time is 30000 milliseconds (using 30000)
ND advertised reachable time is 0 (unspecified)
ND advertised retransmit interval is 0 (unspecified)
ND router advertisements are sent every 200 seconds
ND router advertisements live for 1800 seconds
ND advertised default router preference is Medium
Hosts use DHCP to obtain routable addresses.
Hosts use DHCP to obtain other configuration.
b. En el simbolo del sistema de la PC-A, escriba ipconfig /release6 para liberar la direccion

IPv6 asignada actualmente. Luego, escriba ipconfig /renew6 para solicitar una direccion
IPv6 del servidor de DHCPVG.

c. Emita el comando show ipv6 dhcp pool para verificar el namero de clientes activos.

R1# show ipv6 dhcp pool
DHCPvV6 pool: IPV6POOL-A

Address allocation prefix: 2001:DB8:ACAD:A::/64 valid 172800 preferred 86400 (1 in
use, 0 conflicts)

DNS server: 2001:DB8:ACAD:A::ABCD

Domain name: ccna-StatefulDHCPv6.com

Active clients: 1

d. Emita el comando show ipv6 dhcp binding para verificar que la PC-A haya recibido su

direccién IPv6 de unidifusion del pool de DHCP. Compare la direccién de cliente con la
direccion IPv6 link-local en la PC-A mediante el comando ipconfig /all. Compare la
direccién proporcionada por el comando show con la direccién IPv6 que se indica con el
comando ipconfig /all en la PC-A.
R1# show ipv6 dhcp binding
Client: FE80::D428:7DE2:997C:B05A

DUID: 0001000117F6723D000C298D5444

Username : unassigned

IA NA: IA ID 0x0E000C29, T1 43200, T2 69120
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Address: 2001:DB8:ACAD:A:B55C:8519:8915:57CE
preferred lifetime 86400, valid lifetime 172800
expires at Mar 07 2013 04:09 PM (171595 seconds)

Adaptador de Ethernet Conexidn de area local:

Sufijo DNS especifico para la conexidn. . I ccna—-StatefulDHCPub.com
Descripcidn : Conexidn de red Intel{R> PRO-18688
T

: B8-BC-29-E3-23-17
E-3 1

faT e S

Direccién IPub . L. . : 2801:dhB:acad:azh55c:8519:8915:5%ce(Pref

SR P Y

e.

f.

: Jjueves,. B% de zeptiemhre de 2813

i Jjueves,. A% de zeptiemhre de 2013

. Direccidn IPub : 28@1:dbB:acad:az24ba:abBal:2fA:ffE88(Prefe

‘Uinculu: direccidn IPuf local. . . : feB@::d428:7de2:997c:hB5a:11<Preferidod

Direccidn I[Pud : 192 _168.96.137¢Preferidod

Mascara de subpred : 255.255.255.8

Puerta de enlace predeterminada : fef@:oixil

IAID DHCPub : 2348844137

DUID?de cliente DHCPvb : BA-61-88-01-19-A7-DD-BE-BAB-AC-29—

Servidores : 2881 :dbB:acad:a::abhcd
MetBIOS sohre TCPAIP : habhilitado

Emita el comando undebug all en el R1 para detener la depuracién de DHCPVG6.

Nota: escribir u all es la forma méas abreviada de este comando y sirve para saber si
quiere evitar que los mensajes de depuracion se desplacen hacia abajo constantemente en
la pantalla de la sesion de terminal. Si hay varias depuraciones en proceso, el comando
undebug all las detiene todas.

R1# u all

Se ha desactivado toda depuracién posible

Revise los mensajes de depuracion que aparecieron en la pantalla de terminal del R1.
1) Examine el mensaje de solicitud de la PC-A que solicita informacion de red.
*Mar 5 16:42:39.775: IPv6 DHCP: Received SOLICIT from
FE80::D428:7DE2:997C:B05A on GigabitEthernet0/1

*Mar 5 16:42:39.775: IPv6 DHCP: detailed packet contents

*Mar 5 16:42:39.775: src FE80::D428:7DE2:997C:B05A (GigabitEthernet0/1)
*Mar 516:42:39.775: dst FF02::1:2

*Mar 5 16:42:39.775: type SOLICIT(1), xid 1039238

*Mar 516:42:39.775: option ELAPSED-TIME(8), len 2

*Mar 516:42:39.775:  elapsed-time 6300

*Mar 516:42:39.775: option CLIENTID(1), len 14

2) Examine el mensaje de respuesta enviado a la PC-A con la informacion de red DHCP.

*Mar 5 16:42:39.779: IPv6 DHCP: Sending REPLY to FE80::D428:7DE2:997C:B05A
on GigabitEthernet0/1
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r 516:42:39.779: IPv6 DHCP: detalled packet contents
ar'516:42:39.779: src FE80::1

*Mar 5 16:42:39.779: dst FE80::D428:7DE2:997C:B05A (GigabitEthernet0/1)
*Mar 5 16:42:39.779: type REPLY(7), xid 1039238

*Mar 5 16:42:39.779: option SERVERID(2), len 10

*Mar 5 16:42:39.779:  00030001FC994775C3EOQ

*Mar 5 16:42:39.779: option CLIENTID(1), len 14

*Mar 5 16:42:39.779: 00010001

R1#17F6723D000C298D5444

*Mar 5 16:42:39.779: option IA-NA(3), len 40

*Mar 516:42:39.779:  1AID OxOE000C29, T1 43200, T2 69120

*Mar 516:42:39.779: option IAADDR(5), len 24

*Mar 5 16:42:39.779: IPv6 address 2001:DB8:ACAD:A:B55C:8519:8915:57CE
*Mar 5 16:42:39.779: preferred 86400, valid 172800

*Mar 5 16:42:39.779: option DNS-SERVERS(23), len 16

*Mar 5 16:42:39.779: 2001:DB8:ACAD:A::ABCD

*Mar 5 16:42:39.779: option DOMAIN-LIST(24), len 26

*Mar 5 16:42:39.779:  ccna-StatefulDHCPv6.com
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*mar Z 03:22:48.411: IPv&é DHCPEF: Sending REPLY to FEB0::ZE0:F3FF:FE4B8:DESE on &
GigekbitEthernetl/1

*mar Z 03:22:48.411: IPv&é DHCPEF: detailed packet contents

*mar Z 03:2Z:48.411: src FEE0::1 (GigabitEthernetls1)

*mar Z 03:2Z:48.411: dst FEB0::ZEQ:F3FF:FE48:DESE (GigabitEthermet0/1)
*mar £ 03:2Z:48.411: type BREPLY (7), =id 10

*mar Z 03:ZZ-45_.411: option SERVERID(Z), len 24

*mar Z 03:2Z:48_411: 00030001008047B74501

*mar Z 03:ZZ-45_.411: option CLIENTID(1), len 45

*mar Z 03:2Z:48_411: 00-01-00-01-81-0Z-66-2ZB-00-E0-F3-48-DE-BB

*mar Z 03:ZZ-45_.411: option IA-PD(Z5), len 41

*mar Z 03:2Z:48_411: IATD 0Ox5157, T1 0, TZ a4

*mar Z 03:2Z:48_411: option IRFREFIX(Ze), £3

*mar Z 03:22:458_411: preferred 0, walid 0, prefix 0.0.0.0/50

*mar Z 03:22:48.411: option DNS-SERVERS(Z23), len Z0

*mar 2 03:22:48_411: 2001:DBE8:ACAD:A: -ABCD

*mar Z 03:22:48.411: option DOMATN-LIST(Z4), len 5

*mar 2 03:22:48_411: cona-Stateful DHCEvE . com

Rlgshow ipwve dhep binding
Client: (GigabitEthernet0/1)
LUID: 00-01-00-01-€1-02-&6-2B-00-E0-F3-45-DE-8B
I2 BD: IA ID 5137, T1 0, Tz O
Prefix: 0.0.0.050
preferred lifetime 0, walid lifetime 0 —
expires a2t noviembre 24 Z017 12:24:22 am (0 seconds)

m

Rlfu =11
211 possikle debugging has been turned off
Rlg -

Copy H Paste

Step 6: verificar DHCPvV6 con estado en la PC-A.

a. Detenga la captura de Wireshark en la PC-A.

b. Expanda el mensaje RA mas reciente que se indica en Wireshark. Verifique que se haya
establecido el indicador Managed address configuration (Configuracion de direccion
administrada).
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vl Expression... Clear Apply

Mo,

I Time I Source IDeshnatlon I Protocol ILength | Info

o =&

Frame 775:
Ethernet II, src: fc:99:47: 75 c3:el (fc:99:47:75:c3:el), Dst: IPvemcast_00:00:00:01 (33:23:00:00:00:01)
Internet Protocol version 6, src: fe80::1 (feB0::1), pst: ff02::1 (ffo2::1)

Internet Control Message Protocol vé

L Elags- OxcO

36 54.582255 fe80::1 ffoz2:: ICMPVE 118 router Advertisement from fc:99:47:75:c3:el
265 215.309226 feB0::1 ffo2: ICMPVE 118 router Advertisement from fc:99:47:75:c3:el
425 373.272435 feB0::1 ffo2: ICMPVE 118 router Advertisement from fc:99:47:75:c3:el
553 554.893786 feB0::1 ffoz: ICMPVE 118 router Advertisement from fc:99:47:75:c3:el
664 730.139576 fe80::1 ffoz: ICMPVE 118 router Advertisement from fc:99:47:75:c3:el
775 922.720109 fe80::1 ffoz: ICMPVE 118 router Advertisement from fc:99:47:75:c3:el

(S

e (944 bits), 118 bytes captured (944 bits)

Type: Router Advertisement (134)
Code: 0

Checksum: 0x3a82 [correct]

cur hop Timit: 64

= Managed address configuration: set I

T = OLNEr conriguracion: Set
.... = Home Agent: NOT set
0... = prf (pDefault Router Preference): Medium (0)
.0.. = Proxy: Not set
.0. = Reserved: 0
pontar Tifatdime =Y+ 1800

c. Cambie el filtro en Wireshark para ver solo los paquetes DHCPv6 escribiendo dhcpv6 v,

a continuacion, haga clic en Apply (Aplicar). Resalte la ultima respuesta DHCPV6 de la
lista y expanda la informacion de DHCPv6. Examine la informacion de red DHCPv6
incluida en este paquete.

Filter: Idhq:lvﬁ j Expression... Clear Apply
No. |ﬂme |So|.|rce IDesﬁnation IProbcooI ILength IInfo |
250 443.078236 feB0::d428:7de2:997 ff02::1:2 DHCPVE 146 solicit XID: 0x2b2a8e CID: 0001000117f6723d000cC2!
267 475.083284 TeB0::d428:7de2:997 fF02::1:2 DHCPVE 146 solicit XID: Ox2b2Za8e CID: 0001000117f6723d000c2!
425 656.281211 feB0::d428:7de2:997 ff02::1:2 DHCPVE 146 solicit XID: Oxc86c32 CID: 0001000117F6723d000cC2!
429 656.282249 feB0::1 fe80::d428:7de2 : 997 DHCPVO 191 advertise XID: Oxc86c32 CID: 0001000117f6723d000
460 657.292018 feB0::d428:7de2:997 ff02::1:2 DHCPVE 188 Request XID: Oxc86c32 CID: 0001000117f6723d000c2!
462 657.292638 feB0::1 feB0::d428:7de2:997 DHCPVE 191 Reply XID: Oxc86c32 CID: 0001000117f6723d000c298:
Ethernet II, Src: Tc:99:47:75:c3el (Tc:99:47:75:c3el), Dst: Vmware_be:6c:85 (00:50:50:be:6c:89)
Internet Protocol version 6, src: fe80::1 (fe80::1), Dst: fe80::d428:7de2:997c:b05a (fe80::d428:7de2:997c:b05a)
User Datagram Protocol, src Port: dhcpvé-server (347), Dst Port: dhcpv6-client (546)
=l DHCPVE
Message type: Reply (7)
Transaction ID: Oxc86c32
Server Identifier: 00030001fc994775c3ed
client Identifier: 0001000117f6723d000c298d5444
B Identity Association for Non-temporary Address
option: Identity Association for Non-temporary address (3)
Length: 40
value: 0e000c290000a8c000010e000005001820010dbgacad000a. ..
IAID: 0e000c29
T1: 43200
J2: 69120
| IA Address: 2001:db8:acad:a:b55c:8519:8015:57ce |
] DNS Fecursive name server
option: DNS recursive name server (23)
Length: 16
Value: 20010db8acad000a000000000000abcd
| DNS servers address: 2001:db8:acad:a::abcd
omain Search L15T
Option: Domain Search List (24)
Length: 25
value: 1363636e612d537461746566756C44484350763603636f6d. ..
DNS Domain Search List
Domain: ccna-Stateful DHCPVE. com | !
Reflexion

1.

¢ Qué método de direccionamiento IPv6 utiliza méas recursos de memoria en el router
configurado como servidor de DHCPv6: DHCPV6 sin estado o DHCPv6 con estado? ¢ Por
qué?




| l I I ' ' l | I . ’ ’\ Universidad Nacional
} c I s c o M NetworWCademy _Ier.m Y a_: |st.ar‘fcx‘ua

b con estado usa mas recursos de memoriay requiere que el router guarde
icamente el estado de informacion acerca de los clientes dhcp6, sin estado no
Jesita guardar las direcciones porque no utiliza el servidor dhcp

2. ¢Qué tipo de asignacion dindmica de direcciones IPv6 recomienda Cisco: DHCPV6 sin estado
0 DHCPV6 con estado? Cisco recomienda dhcpvé sin estado
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10.3.1.1 IoE and DHCP Instructions

Objetivo

Configure DHCP para IPv4 o IPv6 en un router Cisco 1941.
Situacion

En este capitulo, se presenta el concepto del uso del proceso de DHCP en la red de una pequefia a
mediana empresa; sin embargo, el protocolo DHCP también tiene otros usos.

Con la llegada de Internet de todo (IdT), podra acceder a todos los dispositivos en su hogar que
admitan conectividad por cable o inaldmbrica a una red desde casi cualquier lugar.

Con Packet Tracer, realice las siguientes tareas para esta actividad de creacion de modelos:
e Configure un router Cisco 1941 (o un dispositivo ISR que pueda admitir un servidor de
DHCP) para las direcciones IPv4 o IPv6 de DHCP.

e Piense en cinco dispositivos de su hogar en los que desee recibir direcciones IP desde el
servicio DHCP del router. Configure las terminales para solicitar direcciones DHCP del
servidor de DHCP.

e Muestre los resultados que validen que cada terminal garantiza una direccion IP del
servidor. Utilice un programa de captura de pantalla para guardar la informacion del
resultado o emplee el comando de la tecla ImprPant.

e Presente sus conclusiones a un compafiero de clase o a la clase.

Recursos necesarios
Software de Packet Tracer
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‘ Physical | Config | CLI

| 105 Command Line Interface

——— Bystem Configuration Dialog ——-

Continue with configuration dialog? [yes/nol: n

Eress BRETURM to get started!

Houter>»en

Routerfconf t©

Enter configuration commands, one per line. End with CNTL/Z.
Bouter (config) §hostname Rl

Bl (config) $#int gl/1

Rl {config-if) #ip address 132.168.0.1 255.2Z55.255.0

Bl (config-if) #no shut

Rl {config-if)$
SLINE-5-CHRMNGZED: Interface GigabitEthernetl/l, changed state to up

(LINEFROTO-5-UPDOWN: Line protocol on Interface GFigabitEthernetd/s1l, changed state =
to up

Bl (config-if) #ip dhep excluded-address 13%Z2.168.0.1 132.1&3.0.10

Rl {config) #ip dhcep pool LANW

Bl {dhecp—config) fdefault-router 192.168.0.1

Rl {dhcp-config) fnetwork 192 _168.0.0 Z55_Z55_Z55.0 -

Copy H Paste
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Custom Interface

Desktop

IP Configuration
IP Configuration

@ DHCP ) Static DHCP request successful.

IP Address |192.168.D.11 |
Subnet Mask |255.255.255.0 |
Default Gateway |192.158.0.1 |
DNS Server | |

IPv6 Configuration
(00 DHCP ) Auto Config @ Static

IPv6 Address

Link Local Address FE80::2D0:FFFF:FEC6:707D

IPvG6 Gateway

IPvE& DNS Server

Custom Interface

IP Configuration
IP Configuration

@ DHCP ) Static DHCP request successful.

IP Address |192.168.0.13 |
Subnet Mask |255.255.255.0 |
Default Gateway |192.168.D.1 |
DNS Server | |

IPv6 Configuration
() DHCP ) Auto Config @ Static

IPvE Address

Link Local Address FE80::2D0:BAFF:FEB3:67D3

IPvG Gateway

IPvE DNS Server
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Portatil

Physical | Config | Desktop | Custom Interface

IP Configuration

IP Configuration

@ DHCP ) Static DHCP request successful.

IP Address |192.168.0.14 |
Subnet Mask |255.255.255.0 |
Default Gateway |192.168.0.1 |
DNS Server | |

IPv6 Configuration
) DHCP () Auto Config @ Static

IPvE Address

Link Local Address FEB0::201:43FF:FE2E:4ASE

IPvE Gateway

IPvi DNS Server

& Portatil

Physical | Config | Desktop | Custom Interface

IP Configuration
IP Configuration

@ DHCP 7} Static DHCP request successful.

IP Address |192.168.0.15

Subnet Mask |255.255.255.0

Default Gateway |192.168.0.1

DNS Server |

IPv6 Configuration
) DHCP () Auto Config @ Static

IPvE Address

Link Local Address FEB0::290:21FF:FE71:D61

IPvE Gateway

IPv6 DNS Server
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Abierta y a Distancia




Universidad Nacional
Abierta y a Distancia

CIsCo

3@ pc3

Custom Interface

IP Configuration
IP Configuration

@ DHCP ) Static

IP Address |192.168.U.12 |
Subnet Mask |255.255.255.U |
Default Gateway |192.158.U.1 |
DNS Server | |

IPv6 Configuration
0) DHCP ) Auto Config @ Static

IPv6 Address

Link Local Address FEBO0::290:21FF:FEO8:7A1B

IPv6 Gateway

IPvG DNS Server

Reflexion

1. ¢Por qué un usuario desearia usar un router Cisco 1941 para configurar DHCP en su red
domeéstica? ¢No seria suficiente usar un ISR més pequefio como servidor de DHCP?

El router 1941 ofrece una amplia gama de servicios de seguridad en comparacion con
otros ISR mas pequefios, lo cual lo convierte en un router muy confiable en cuanto a la
seguridad y demas prestaciones. lgualmente se podria implementar un ISR mas
pequefio como servidor DHCP, solamente que tendria un menor rendimiento y seria
muy vulnerable en cuanto a ataques informaticos.

2. ¢Como cree que las pequefias y medianas empresas pueden usar la asignacion de direcciones
IP de DHCP en el mundo de las redes IPv6 e 1dT? Mediante la técnica de la lluvia de ideas,
piense y registre cinco respuestas posibles.

v Se puede controlar y monitorear el estado y funcionamiento de un PCL mediante el
direccionamiento IP de un servidor DHCP en una fabrica de procesos productivos.

v' En una empresa que tenga instalado un circuito cerrado de television con camaras
IP para asignar las direcciones con el servidor DHCP del router cisco.

v Para controlar los diferentes electrodomésticos que trabajan con direcciones IP para
gue se conecten automaticamente sin preocuparnos por escribirlas manualmente.
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agilizar la asignacton de direcciones'IP en una empresa que tenga mas de 20
Juipos, evitandonos procesos manuales que podrian ocasionar duplicados en el
direccionamiento IP.
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11.2.2.6 Lab - Configuring Dynamic and Static NAT

Préactica de laboratorio: configuracion de NAT dinamica y estatica
Topologia
Servicios de

Internet simulados
LoO

Servidor
simulado
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reccionamiento

Gateway
Mascara de | predeterminad
Dispositivo Interfaz Direccion IP subred 0
255.255.255.
Gateway G0/1 192.168.1.1 0 N/A
255.255.255.
S0/0/1 209.165.201.18 | 252 N/A
S0/0/0 255.255.255.
ISP (DCE) 209.165.201.17 252 N/A
255.255.255.
Lo0 192.31.7.1 255 N/A
PC-A (servidor 255.255.255.
simulado) NIC 192.168.1.20 0 192.168.1.1
255.255.255.
PC-B NIC 192.168.1.21 0 192.168.1.1

Objetivos
Parte 1: armar la red y verificar la conectividad
Parte 2: configurar y verificar la NAT estatica
Parte 3: configurar y verificar la NAT dinamica

Informacion basica/situacion

La traduccion de direcciones de red (NAT) es el proceso en el que un dispositivo de red,
como un router Cisco, asigna una direccién publica a los dispositivos host dentro de una red
privada. El motivo principal para usar NAT es reducir el nimero de direcciones IP publicas
gue usa una organizacion, ya que la cantidad de direcciones IPv4 publicas disponibles es
limitada.

En esta préactica de laboratorio, un ISP asigné a una empresa el espacio de direcciones IP
publicas 209.165.200.224/27. Esto proporciona 30 direcciones IP publicas a la empresa. Las
direcciones 209.165.200.225 a 209.165.200.241 son para la asignacion estatica, y las
direcciones 209.165.200.242 a 209.165.200.254 son para la asignacion dindmica. Del ISP al
router de gateway se usa una ruta estatica, y del gateway al router ISP se usa una ruta
predeterminada. La conexion del ISP a Internet se simula mediante una direccion de loopback
en el router ISP.

Nota: los routers que se utilizan en las practicas de laboratorio de CCNA son routers de
servicios integrados (ISR) Cisco 1941 con 10S de Cisco version 15.2(4)M3 (imagen
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) (imagen de lanbasek9). Se pueden utilizar otros routers, switches y otras versiones del
de Cisco. Segun el modelo y la version de 10S de Cisco, los comandos disponibles y los
resultados que se obtienen pueden diferir de los que se muestran en las practicas de
laboratorio. Consulte la tabla Resumen de interfaces del router que se encuentra al final de
esta practica de laboratorio para obtener los identificadores de interfaz correctos.

Nota: asegurese de que los routers y el switch se hayan borrado y no tengan configuraciones
de inicio. Si no esta seguro, consulte con el instructor.

Recursos necesarios
e 2 routers (Cisco 1941 con IOS de Cisco version 15.2(4)M3, imagen universal o similar)
e 1 switch (Cisco 2960 con 10S de Cisco version 15.0(2), imagen lanbasek9 o comparable)

e 2 computadoras (Windows 7, Vista o XP con un programa de emulacion de terminal,
como Tera Term)

e Cables de consola para configurar los dispositivos con 10S de Cisco mediante los puertos
de consola

e Cables Ethernet y seriales, como se muestra en la topologia

Part 18: armar la red y verificar la conectividad
En la parte 1, establecerd la topologia de la red y configurara los parametros basicos, como
las direcciones IP de interfaz, el routing estatico, el acceso a los dispositivos y las
contrasenas.

Step 1: realizar el cableado de red tal como se muestra en la topologia.
Conecte los dispositivos tal como se muestra en el diagrama de la topologia y realice el
cableado seguln sea necesario.

Step 2: configurar los equipos host.

Step 3: inicializar y volver a cargar los routers y los switches seglin sea necesario.

Step 4: configurar los parametros basicos para cada router.

a. Desactive la busqueda del DNS.

b. Configure las direcciones IP para los routers como se indica en la tabla de
direccionamiento.

Establezca la frecuencia de reloj en 1280000 para las interfaces seriales DCE.
Configure el nombre del dispositivo como se muestra en la topologia.
Asigne cisco como la contrasefia de consola y la contrasefia de vty.

- ® a ©

Asigne class como la contrasefia cifrada del modo EXEC privilegiado.
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g. Configure logging synchronous para evitar que los mensajes de consola interrumpan la
entrada del comando.

Servir-PT
Server WebSe'verISP

PC-A I

1941 1941
GATEWAY ISP

Step 5: crear un servidor web simulado en el ISP.

a. Cree un usuario local denominado webuser con la contrasefia cifrada webpass.
ISP(config)# username webuser privilege 15 secret webpass

b. Habilite el servicio del servidor HTTP en el ISP.
ISP(config)# ip http server

c. Configure el servicio HTTP para utilizar la base de datos local.
ISP(config)# ip http authentication local

Packet Tracert no soporta estos comandos para ello se va a utilizar un servidor web
del ISP

Step 6: configurar el routing estatico.

a. Cree una ruta estatica del router ISP al router Gateway usando el rango asignado de
direcciones de red publicas 209.165.200.224/27.
ISP(config)# ip route 209.165.200.224 255.255.255.224 209.165.201.18
|15P:cunfig}#ip route 209.165.200.224 255.255.255.224 209.165.201.18

b. Cree una ruta predeterminada del router Gateway al router ISP.
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eway/(config)# 1p route 0.0.0.0 0.0.0. .165.201.17

GATEWAY (config)#ip route 0.0.0.0 0.0.0.0 209.185.201.17
-1

Step 7. Guardar la configuracion en ejecucion en la configuracion de inicio.

ISP¥copy running-config star

IS5P#copy running-config startup-config
Destination filename [startup-config]?
Building configuration...

[CE]

15P4|

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

[CE]

GATEWAY#

Step 8: Verificar la conectividad de la red

a. Desde los equipos host, haga ping a la interfaz GO/1 en el router Gateway. Resuelva los
problemas si los pings fallan.

L% PC-B - —

Physical Config Desktop Software/Services

Command Prompt

> Command Line 1.0
ng 192.1 1.1

Pinging 192.168.1.1 with 32 bytes of data:

ply from
from
from
1ly from

(0% loss),
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b. Muestre las tablas de routing en ambos routers para verificar que las rutas estaticas se
encuentren en la tabla de routing y estén configuradas correctamente en ambos routers.

Physical Config CLI

I0S Command Line Interface

Destination filename [startup-config]?

Building configuration...

[CK]

GATEWAY#show ip rou

GATEWAY#show ip route

Codes: L - local, C - connected, 5 - =static, R - RIP, M - mobile, B -
BGP

I — EIGRP, EX - EIGRP external, ¢ - OSPF, IA - OSPF inter area

H1l - OQSPF HS5A external type 1, N2 - OSPF NSSA external type 2

El - OSPF external type 1, E2Z2 - O5PF external type 2, E - EGP

i - I5-I5, L1 - IS-IS5 lewvel-1, L2 - IS-I5 lewvel-2, ia - IEB-IS
inter area

* — pcandidate defaumlt, U - per-user static route, o - CDR

P - periodic downloaded static route

Gateway of last resort is 209.165.201.17 to network 0.0.0.0

192.168.1.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.168.1.0/24 is directly connected, GigabitEthernet0/1

L 192.168.1.1/32 is directly connected, GigabitEthernet0/1
209.165.201.0/24 is variably subnetted, 2 subnets, 2 masks

C 209.165.201.16/30 is directly connected, Seriald/0/1

L 209.165.201.18/32 is directly connected, Seriall/0/1

5% 0.0.0.0/0 [1/0] wvia 209.165.201.17

GATEWAYE]
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Physical Config CLI

I0S Command Line Interface

ISP#
ISP#show ip
ISP#show ip ro
I5P#show ip route
Codes: L - local, C - connected, 5 - static, R - RIP, M - mokile, B -
BGP
D - EIGRP, EX - EIGRP external, & - O5PF, I& - OS5PF inter area
N1 - OS5PF N55A external type 1, N2 - O5PF NS55A external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I5-I5, L1 - IS-IS5 level-1, L2 - I5-IS5 lewvel-2, ia - IS-IS
inter area
# - candidate default, U - per-user static route, o - CDR
P - periodic downloaded static route

Gateway of last resort is not set

192.31.7.0/24 is wariably subnetted, 2 subnets, 2 masks

c 192.31.7.0/24 is directly connected, GigabitEthernet0/0

L 192.31.7.1/32 i=s directly connected, GigabitEthernet0/0
209.165.200.0/27 i= subnetted, 1 subnets

5 209.165.200.224/27 [1/0] wia 209.165.201.18
209.165.201.0/24 is wvariably subnetted, 2 subnets, 2 masks

c 209.165.201.16/30 is directly connected, Seriald/o0/0

L | 209.165.201.17/32 is directly connected, Serial0/0/0

ISP

Part 19: configurar y verificar la NAT estéatica.

La NAT estatica consiste en una asignacion uno a uno entre direcciones locales y globales, y
estas asignaciones se mantienen constantes. La NAT estatica resulta Util, en especial para los
servidores web o los dispositivos que deben tener direcciones estaticas que sean accesibles
desde Internet.

Step 1: configurar una asignacion estatica.

El mapa estético se configura para indicarle al router que traduzca entre la direccion privada
del servidor interno 192.168.1.20 y la direccion publica 209.165.200.225. Esto permite que
los usuarios tengan acceso a la PC-A desde Internet. La PC-A simula un servidor o un
dispositivo con una direccion constante a la que se puede acceder desde Internet.

Gateway(config)# ip nat inside source static 192.168.1.20 209.165.200.225

GATEWAY (config) #ip nat inside source static 192.168.1.20 209.165.200.225
GATEWAY (config) #|

Step 2: Especifique las interfaces.

Emita los comandos ip nat inside e ip nat outside en las interfaces.

Gateway(config)# interface g0/1
Gateway(config-if)# ip nat inside
Gateway(config-if)# interface s0/0/1
Gateway(config-if)# ip nat outside
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GATEWAY (config) #interface gl/1
GATEWAY (config-if) #ip nat inside
GATEWAY (config-if) #exit

GATEWAY (config) #inter

GATEWAY (config) #interface =s0/0/1
GATEWAY (config-if) #ip nat ou
GATEWAY (config-if) #ip nat outside
GATEWAY (config-if) §

Step 3: probar la configuracion.

a. Muestre la tabla de NAT estatica mediante la emision del comando show ip nat

translations.

Gateway# show ip nat translations
Pro Inside global  Inside local ~ Outside local ~ Outside global
---209.165.200.225 192.168.1.20  ---

GATEWLY#show ip nat translations

Pro Inside global Inzside local Cutside local Cut=side
global

-——— 209.165.200.225 192.168.1.20 - -

GATEWAY#

¢ Cual es la traduccion de la direccion host local interna?
192.168.1.20 = Es la direccion IP publica 209.165.200.225
¢Quién asigna la direccion global interna?

Es asignada por el router desde el Pool de NAT.

¢Quién asigna la direccion local interna?

El administrador de red

En la PC-A, haga ping a la interfaz Lo0 (192.31.7.1) en el ISP. Si el ping fallg, resuelva y
corrija los problemas. En el router Gateway, muestre la tabla de NAT.

Gateway# show ip nat translations
Pro Inside global  Inside local ~ Outside local  Outside global
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192.31.7.1:1

_—~ P

icmp 209.165.200.225:1 102.168.1.20:1  192.31.7.1:1
£'209.165.200.225 192.168.1.20  ---

GATEWAY#show ip mat translations

Pro In=side global In=zide local Cutside local Cutside global
iemp 209.165.200.225:10192.168.1.20:10 152.31.7.1:10 152.31.7.1:10
iemp 209.165.200.225:11192.168.1.20:11 152.31.7.1:11 152.31.7.1:11
iemp 209.165.200.225:12192.168.1.20:12 152.31.7.1:12 152.31.7.1:12
icmp 209.165.200.225:9 192.168.1.20:9 152.31.7.1:9 152.31.7.1:9
——— 209.165.200.225 152.168.1.20 - -

Cuando la PC-A envié una solicitud de ICMP (ping) a la direccién 192.31.7.1 en el ISP,
se agrego a la tabla una entrada de NAT en la que se indicé ICMP como protocolo.

¢ Qué nimero de puerto se uso en este intercambio ICMP? Puertos 9, 10, 11y 12

Nota: puede ser necesario desactivar el firewall de la PC-A para que el ping se realice
correctamente.

En la PC-A, acceda a la interfaz LoO del ISP mediante telnet y muestre la tabla de NAT.

Pro Inside global Inside local ~ Outside local  Outside global

icmp 209.165.200.225:1 192.168.1.20:1 192.31.7.1:1  192.31.7.1:1
tcp 209.165.200.225:1034 192.168.1.20:1034 192.31.7.1:23  192.31.7.1:23
---209.165.200.225  192.168.1.20  ---

GATEWAY#show ip mat translations

Pro TIn=side global In=ide local Cutside local Cut=side global
-—— 209%.165.200.225 1%2.168.1.20 -— -—

tcp 209.165.200.225:1025192.168.1.20:1025 192.31.7.1:23 1%2.31.7.1:23
GATEWAY|

Nota: es posible que se haya agotado el tiempo para la NAT de la solicitud de ICMP y se
haya eliminado de la tabla de NAT.

¢ Qué protocolo se us6 para esta traduccion? Se uso el protocolo TCP
¢ Cuales son los nimeros de puerto que se usaron?

Global/local interno: 1025

Global/local externo: 23

. Debido a que se configuré NAT estéatica para la PC-A, verifique que el ping del ISP a la
direccién publica de NAT estéatica de la PC-A (209.165.200.225) se realice correctamente.
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Pinging 209.165.200.225

Reply from 205.165.20( : bytes=32 time=llms TIL=12&
Reply from L1686 : byt time=lm= TTL=
Reply from LLE 0 : byt time=13m=s TTL

: b 2 time=13ms TIL=12&

(0% loss),

Approximat
Minimum

En el router Gateway, muestre la tabla de NAT para verificar la traduccién.

Gateway# show ip nat translations

Pro Inside global Inside local ~ Outside local  Outside global

icmp 209.165.200.225:12 192.168.1.20:12  209.165.201.17:12 209.165.201.17:12
--- 209.165.200.225 192.168.1.20  ---

GATEWLY#show ip nat translations
Pro Inside global Inside local Cutside local Cutside global

icmp 209.165.200.225:1 152.168.1.20:1 192.31.7.254:1 192.31.7.254:1
icmp 209.165.200.225:2 152.168.1.20:2 192.31.7.254:2 192.31.7.254:2
icmp 209.165.200.225:3 152.168.1.20:3 192.31.7.254:3 192.31.7.254:3
icmp 209.165.200.225:4 152.168.1.20:4 192.31.7.254:4 192.31.7.254:4
-—— 209.165.200.225 1%2.168.1.20 - -

tep 209.165.200.225:1025192.168.1.20:1025  152.31.7.1:23 192.31.7.1:23

Observe que la direccion local externa y la direccion global externa son iguales. Esta
direccion es la direccién de origen de red remota del ISP. Para que el ping del ISP se
realice correctamente, la direccién global interna de NAT estatica 209.165.200.225 se
tradujo a la direccion local interna de la PC-A (192.168.1.20).

Verifique las estadisticas de NAT mediante el comando show ip nat statistics en el router
Gateway.
Gateway# show ip nat statics
Total active translations: 2 (1 static, 1 dynamic; 1 extended)
Peak translations: 2, occurred 00:02:12 ago
Outside interfaces:
Serial0/0/1
Inside interfaces:
GigabitEthernet0/1
Hits: 39 Misses: 0
CEF Translated packets: 39, CEF Punted packets: 0
Expired translations: 3
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amic mappings:

Total doors: 0
Appl doors: 0
Normal doors: 0
Queued Packets: 0

Nota: este es solo un resultado de muestra. Es posible que su resultado no coincida
exactamente.

GATEWAY#show ip nat statistics

otal translations: 2 (1 static, 1 dynamic,
Cutside Interfaces: Serial0/0/1

Inside Interfaces: GigabitEthernet0/S1

its: 4% Misses: 13

1 extended})

Expired translations: 12

Dynamic mappings:
GATEWAY#

Part 20: configurar y verificar la NAT dinamica

La NAT dinamica utiliza un conjunto de direcciones publicas y las asigna segun el orden de
Ilegada. Cuando un dispositivo interno solicita acceso a una red externa, la NAT dinamica
asigna una direccion IPv4 pablica disponible del conjunto. La NAT dinamica produce una
asignacion de varias direcciones a varias direcciones entre direcciones locales y globales.

Step 1: borrar las NAT.

Antes de seguir agregando NAT dindmicas, borre las NAT vy las estadisticas de la parte 2.

Gateway# clear ip nat translation *
Gateway# clear ip nat statistics

Step 2: definir una lista de control de acceso (ACL) que coincida con el rango de
direcciones IP privadas de LAN.
La ACL 1 se utiliza para permitir que se traduzca la red 192.168.1.0/24.

Gateway(config)# access-list 1 permit 192.168.1.0 0.0.0.255

GATEWAY (config) #access-1ist 1 permit 1%2.168.1.0 0.0.0.255
GRATEWAY (config) #

Step 3: verificar que la configuracién de interfaces NAT siga siendo valida.

Emita el comando show ip nat statistics en el router Gateway para verificar la configuracion
NAT.
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GATEWAY#show ip mat statistics
otal tramnslation=s: 1 (1 =tatic, 0 dynamic, 0 extended)
Cutside Interfaces: Seriald/0/1

Inside Interfaces: GigabitEthernetd/1

[Hits: 49 Misses: 13

xpired translations: 12

GATEWAY#

Step 4: definir el conjunto de direcciones IP publicas utilizables.

Gateway(config)# ip nat pool public_access 209.165.200.242 209.165.200.254 netmask
255.255.255.224

GATEWAY (config) #ip nat pool public access 209.165.200.242
209.165.200.254 netmask 255.255.255.224
GATEWAY (config) #|

Step 5: definir la NAT desde la lista de origen interna hasta el conjunto externo.

Nota: recuerde que los nombres de conjuntos de NAT distinguen mayusculas de
minusculas, y el nombre del conjunto que se introduzca aqui debe coincidir con el que se
uso en el paso anterior.

Gateway(config)# ip nat inside source list 1 pool public_access

GATEWAY (config) #ip nat inside =source list 1 pool public access
GATEWAY (config) #

Step 6: probar la configuracion.

a. EnlaPC-B, haga ping a la interfaz Lo0 (192.31.7.1) en el ISP. Si el ping falld, resuelva y
corrija los problemas. En el router Gateway, muestre la tabla de NAT.

Gateway# show ip nat translations

Pro Inside global  Inside local ~ Outside local  Outside global
---209.165.200.225 192.168.1.20  ---

icmp 209.165.200.242:1 192.168.1.21:1 192.31.7.1:1  192.31.7.1:1
---209.165.200.242 192.168.1.21  ---
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GATEWAY#show ip nat translations

Pro In=side global Inzside local

icmp 209.165.200.242:5 192.168.1.21:5 152.31.
icmp 209.165.200.242:6 192.168.1.21:6 152.31.
icmp 209.165.200.242:7 192.168.1.21:7 152.31.
icmp 209.165.200.242:8 192.168.1.21:8 152.31.
-———  209.165.200.225 152.168.1.20 -

Cutside local

.1:5

=1 =] =1 =]

1:6
L1007
1:8

¢ Cual es la traduccidn de la direccion host local interna de la PC-B?

192.168.1.21 = es la direccion 1P 209.165.200.242

Cuando la PC-B envié un mensaje ICMP a la direccion 192.31.7.1 en el ISP, se agreg6 a

Cutside global
31.7.
31.7.1:

.1:
31.7.1:

13z.
13z.
13z.
13z.

31.7

la tabla una entrada de NAT din&dmica en la que se indico ICMP como el protocolo.

¢ Qué nuimero de puerto se usé en este intercambio ICMP? Puertos 5,6,7 y 8

En la PC-B, abra un explorador e introduzca la direccion IP del servidor web simulado

ISP (interfaz Lo0). Cuando se le solicite, inicie sesion como webuser con la contrasefia

webpass.

< | =  URL |http://192.31.7.254) | Go

Cisco Packet Tracer

Welcome to Cisco Packet Tracer. Opening doors to new opportunities. Mind ¥
Open.

Quick Links:

A small page

Copvrights

Image page

Image

Muestre la tabla de NAT.

Pro Inside global Inside local

--- 209.165.200.225  192.168.1.20
tcp 209.165.200.242:1038 192.168.1.21:1038 192.31.7.1:80
tcp 209.165.200.242:1039 192.168.1.21:1039 192.31.7.1:80
tcp 209.165.200.242:1040 192.168.1.21:1040 192.31.7.1:80
tcp 209.165.200.242:1041 192.168.1.21:1041 192.31.7.1:80
tcp 209.165.200.242:1042 192.168.1.21:1042 192.31.7.1:80
tcp 209.165.200.242:1043 192.168.1.21:1043 192.31.7.1:80
tcp 209.165.200.242:1044 192.168.1.21:1044 192.31.7.1:80
tcp 209.165.200.242:1045 192.168.1.21:1045 192.31.7.1:80
tcp 209.165.200.242:1046 192.168.1.21:1046 192.31.7.1:80
tcp 209.165.200.242:1047 192.168.1.21:1047 192.31.7.1:80

Outside local

Outside global

192.31.7.1:80
192.31.7.1:80
192.31.7.1:80
192.31.7.1:80
192.31.7.1:80
192.31.7.1:80
192.31.7.1:80
192.31.7.1:80
192.31.7.1:80
192.31.7.1:80

1:
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. 192.31.7.1:80
p 209.165. 200 242 1049 192 168 1 21 1049 192. 31 7 1 80 192.31.7.1:80
tcp209.165.200.242:1050 192.168.1.21:1050 192.31.7.1:80 192.31.7.1:80
tcp 209.165.200.242:1051 192.168.1.21:1051 192.31.7.1:80  192.31.7.1:80
tcp 209.165.200.242:1052 192.168.1.21:1052 192.31.7.1:80  192.31.7.1:80
--- 209.165.200.242 192.168.1.22  --- ---

GATEWAY#3how ip nat translations

Pro Inside global In=zide local Cutside local Cutside global
-——— 209.165.200.225 152.168.1.20 - -

tcp 209.165.200.242:1025192.168.1.21:1025 192.31.?.25H:80 1592.31.7.254:80
tcp 209.165.200.242:1026192.168.1.21:1026 192.31.7.254:80 1592.31.7.254:80

¢ Qué protocolo se usé en esta traduccion? Protocolo TCP
¢ Qué numeros de puerto se usaron?

Interno: 1025 Y 1026

Externo: Puerto 80

¢ Qué numero de puerto bien conocido y qué servicio se usaron? Puerto 80 y es utilizado
para servicios de paginas Web.

d. Verifique las estadisticas de NAT mediante el comando show ip nat statistics en el router
Gateway.
Gateway# show ip nat statistics
Total active translations: 3 (1 static, 2 dynamic; 1 extended)
Peak translations: 17, occurred 00:06:40 ago
Outside interfaces:
Serial0/0/1
Inside interfaces:
GigabitEthernet0/1
Hits: 345 Misses: 0
CEF Translated packets: 345, CEF Punted packets: 0
Expired translations: 20
Dynamic mappings:
-- Inside Source
[Id: 1] access-list 1 pool public_access refcount 2
pool public_access: netmask 255.255.255.224
start 209.165.200.242 end 209.165.200.254
type generic, total addresses 13, allocated 1 (7%), misses 0

Total doors: 0
Appl doors: 0
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Nota: este es solo un resultado de muestra. Es posible que su resultado no coincida
exactamente.

GATEWAY#show ip nmat statistics

Total translations: 3 (1 =static, 2 dynamic, 2 extended)
Cutside Interfaces: Serial0/0/1

Inside Interfaces: GigabitEthernetd/1

Hits: 67 Misses: 18

Expired translations: 16

Dynamic mappings:
—— Inside Source
access—-1ist 1 pool public access refCount 2
pool public access: netmask 255.255.255.224
start 209.165.200.242 end 209.165.200.254
type generic, total addresses 13 , allocated 1 (7%), misses 0
GATEWAY#

Step 7: eliminar la entrada de NAT estatica.

En el paso 7, se elimina la entrada de NAT estatica y se puede observar la entrada de NAT.

a. Elimine la NAT estatica de la parte 2. Introduzca yes (si) cuando se le solicite eliminar
entradas secundarias.

Gateway(config)# no ip nat inside source static 192.168.1.20 209.165.200.225

Static entry in use, do you want to delete child entries? [no]: yes
b. Borre las NAT y las estadisticas.

Haga ping al ISP (192.31.7.1) desde ambos hosts.
d. Muestre la tabla y las estadisticas de NAT.

Gateway# show ip nat statistics
Total active translations: 4 (0 static, 4 dynamic; 2 extended)
Peak translations: 15, occurred 00:00:43 ago
Outside interfaces:
Serial0/0/1
Inside interfaces:
GigabitEthernet0/1
Hits: 16 Misses: 0
CEF Translated packets: 285, CEF Punted packets: 0
Expired translations: 11
Dynamic mappings:
-- Inside Source
[Id: 1] access-list 1 pool public_access refcount 4
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Pl public_access: netmas! 555.555.255.554
start 209.165.200.242 end 209.165.200.254
type generic, total addresses 13, allocated 2 (15%), misses 0

Total doors: 0
Appl doors: 0
Normal doors: 0
Queued Packets: 0

Gateway# show ip nat translation

Pro Inside global  Inside local ~ Outside local ~ Outside global

icmp 209.165.200.243:512 192.168.1.20:512 192.31.7.1:512  192.31.7.1:512
---209.165.200.243 192.168.1.20  ---

icmp 209.165.200.242:512 192.168.1.21:512 192.31.7.1:512  192.31.7.1:512
---209.165.200.242 192.168.1.21  ---

Nota: este es solo un resultado de muestra. Es posible que su resultado no coincida
exactamente.

PC-Ba192.31.7.1

¥y from I

om
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GATEWAY#=show ip nat translations

Pro Inside global In=ide local |Dut5

icmp 209.165.200.242:10192.168.1.21:10 13z.
icmp 209.165.200.242:11192.168.1.21:11 132.
icmp 20%9.165.200.242:121%2.168.1.21:12 132.
icmp 209.165.200.242:9 192.168.1.21:59 13z2.

cisco Cisto Network@é\cademy

ide local
31.7.1:10
31.7.1:11
31.7.1:12
31.7.1:9 192,31,

Tabla de Estadisticas del PC-B a 192.31.7.1

GATEWAY#show ip nat statistics

Total translations: 0 (0 static, 0 dynamic, 0
Out=zide Interfaces: Seriald/o0/1
In=zide Interfaces: GigabitEthernet(/1

Hits: 71 Misses: 23

Expired translations: 20

Dynamic mappings:

—— In=side Source

access-list 1 pool public access refCount 0
pool public access: netmask 255.255.255.224

extended)

start 209.165.200.242 end 209.165.200.254

type generic, total addresses 13 , allocated 0

GATEWAY#

Cutside global
1492.31.
192.31.
192.31.

Universidad Nacional
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T.1:10
T.1:11
T.1:12
T.1:8

(0%), mi==e= O

Ping desde PC-A a 192.31.7.1

Tabla de Traduccion desde PC-A a 192.31.7.1

GATEWAY#show ip nat translations

Pro Ins=side global Inzide local

icmp 209.165.200.242:13192.168.1.20:13
icmp 209.165.200.242:14192.168.1.20:14
icmp 209.165.200.242:15192.,168.1.20:15
icmp 209.165.200.242:16192.168.1.20:16
top 209.165.200.242:1026192.168.1.20:1026

Tabla de estadisticas desde el PC-A a 192.31.7.1

Cutside local
152,.31.7.1:13
152.31.7.1:14
152.31.7.1:15
152.31.7.1:1%

192.31.7.1:23

Cut=side global
152,.31.7.1:13
152.31.7.1:14
152.31.7.1:15
152.31.7.1:1%

1592.31.7.1:23
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GATEWAY#show ip nat statistics
Total translations: 1 (0 static, 1 dynamic, 1 extended)
Outside Interfaces: Seriald/o0/1
Inside Interfaces: GigabitEthernetd/1
Hits: 127 Misses: 32
Expired translations: 28
Dynamic mappings:
—— In=ide Source
access-list 1 pool public access refCount 1
pool public access: netmask 255.255.255.224
start 209.165.200.242 end 209.165.200.254
type generic, total addresses 13 , allocated 1 (7%), mi=sses O

Reflexion
1. ¢Por queé debe utilizarse la NAT en una red?

No hay suficientes direcciones IP publicas, ademas para evitar o reducir costos en la
adquisicion de direcciones IP publicas desde un ISP. NAT se utiliza porque proporciona
medidas de seguridad a las direcciones IP internas hacia las redes externas.

2. ¢Cuales son las limitaciones de NAT?

NAT utiliza la informacion IP o el nimero de puerto en la cabecera IP y TCP para la
translacion de paquetes. Necesita también una lista parcial de protocolos que no pueden
ser usados por NAT, esto aumenta un poco la latencia.

e Se deteriora el rendimiento.

e Se deteriora la funcionalidad de extremo a extremo.
e Se reduce el seguimiento IP de extremo a extremo.
e El tunneling se torna mas complicado.

e Elinicio de las conexiones TCP puede interrumpirse.
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Resumen de interfaces del router

Modelo de Interfaz Ethernet Interfaz Ethernet Interfaz serial #1 Interfaz serial

router #1 n.o2 n.C2

1800 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/0/0 Serial 0/0/1
(FO/0) (FO/1) (S0/0/0) (S0/0/1)

1900 Gigabit Ethernet 0/0 | Gigabit Ethernet 0/1 | Serial 0/0/0 Serial 0/0/1
(G0/0) (G0/1) (S0/0/0) (S0/0/1)

2801 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/1/0 Serial 0/1/1
(FO/0) (FO/1) (S0/1/0) (S0/1/1)

2811 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/0/0 Serial 0/0/1
(FO/0) (FO/1) (S0/0/0) (S0/0/1)

2900 Gigabit Ethernet 0/0 | Gigabit Ethernet 0/1 | Serial 0/0/0 Serial 0/0/1
(G0/0) (G0/1) (S0/0/0) (S0/0/1)

Nota: para conocer la configuracion del router, observe las interfaces a fin de identificar el tipo de
router y cuantas interfaces tiene. No existe una forma eficaz de confeccionar una lista de todas las
combinaciones de configuraciones para cada clase de router. En esta tabla, se incluyen los
identificadores para las posibles combinaciones de interfaces Ethernet y seriales en el dispositivo. En
esta tabla, no se incluye ningun otro tipo de interfaz, si bien puede haber interfaces de otro tipo en un
router determinado. La interfaz BRI ISDN es un ejemplo. La cadena entre paréntesis es la abreviatura
legal que se puede utilizar en los comandos de 10S de Cisco para representar la interfaz.
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11.2.3.7 Lab - Configuring NAT Pool Overload and PAT

Topologia

Servicios de
Internet simulados
LoO

Tabla de direccionamiento
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Gateway
Mascara de predeterminad
Dispositivo Interfaz Direccion IP subred 0
Gateway G0/1 192.168.1.1 255.255.255.0 N/A
209.165.201.1 | 255.255.255.25
S0/0/1 8 2 N/A
S0/0/0 209.165.201.1 | 255.255.255.25
ISP (DCE) 7 2 N/A
255.255.255.25
Lo0 192.31.7.1 5 N/A
PC-A NIC 192.168.1.20 255.255.255.0 192.168.1.1
PC-B NIC 192.168.1.21 255.255.255.0 | 192.168.1.1
PC-C NIC 192.168.1.22 255.255.255.0 | 192.168.1.1
Objetivos

Parte 1: armar la red y verificar la conectividad
Parte 2: configurar y verificar un conjunto de NAT con sobrecarga
Parte 3: configurar y verificar PAT

Informacion basica/situacion

En la primera parte de la préctica de laboratorio, el ISP asigna a su empresa el rango de
direcciones IP publicas 209.165.200.224/29. Esto proporciona seis direcciones IP publicas a
la empresa. Un conjunto de NAT dinamica con sobrecarga consta de un conjunto de
direcciones IP en una relacion de varias direcciones a varias direcciones. El router usa la
primera direccion IP del conjunto y asigna las conexiones mediante el uso de la direccién IP
mas un namero de puerto Unico. Una vez que se alcanzé la cantidad méxima de traducciones
para una unica direccion IP en el router (especifico de la plataforma y el hardware), utiliza la
siguiente direccién IP del conjunto.

En la parte 2, el ISP asignd una unica direccién IP, 209.165.201.18, a su empresa para usarla
en la conexion a Internet del router Gateway de la empresa al ISP. Usara la traduccion de la
direccion del puerto (PAT) para convertir varias direcciones internas en la unica direccion
publica utilizable. Se probar, se vera y se verificara que se produzcan las traducciones y se
interpretaran las estadisticas de NAT/PAT para controlar el proceso.

Nota: los routers que se utilizan en las practicas de laboratorio de CCNA son routers de
servicios integrados (ISR) Cisco 1941 con 10S de Cisco version 15.2(4)M3 (imagen
universalk9). Los switches que se utilizan son Cisco Catalyst 2960s con 10S de Cisco version
15.0(2) (imagen de lanbasek9). Se pueden utilizar otros routers, switches y otras versiones del
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poratorio. Consulte la tabla Resumen de interfaces del router que se encuentra al final de
esta practica de laboratorio para obtener los identificadores de interfaz correctos.

Nota: asegurese de que los routers y el switch se hayan borrado y no tengan configuraciones
de inicio. Si no esta seguro, consulte con el instructor.

Recursos necesarios

e 2 routers (Cisco 1941 con 10S de Cisco version 15.2(4)M3, imagen universal o similar)
e 1 switch (Cisco 2960 con IOS de Cisco version 15.0(2), imagen lanbasek9 o comparable)

e 3 computadoras (Windows 7, Vista o XP con un programa de emulacion de terminal,
como Tera Term)

e Cables de consola para configurar los dispositivos con 10S de Cisco mediante los puertos
de consola

e Cables Ethernet y seriales, como se muestra en la topologia
Parte 1: armar la red y verificar la conectividad

En la parte 1, establecera la topologia de la red y configurara los parametros basicos, como
las direcciones IP de interfaz, el routing estatico, el acceso a los dispositivos y las
contrasenas.

Step 8: realizar el cableado de red tal como se muestra en la topologia.
=

Server-PT
WebSebverlSP

== —fa
T »
1941 1941
ISP
Gateway
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nfigurar los equipos host.

PC-A "pc-B
hysical ~ Config ~ Desktop  Software/S: jysical

Config Desktop Software/S

IP Configuration
IP Configuration IP Configuration

() DHCP ® Static (O DHCP ® Static

IP Address 192.168.1.20 IP Address 192.168.1.21

Subnet Mask 255.255.255.0  Subnet Mask 255.255.255.0

Default Gateway 192.168.1.1 Default Gateway 192.168.1.1|

Tpcc

hysical Config Desktop Software/s

IP Configuration
IP Configuration

() DHCP ® Static
IP Address 192.168.1.22

Subnet Mask 255.255.255.0

i

Default Gateway 192.168.1.1

? WebServerlSP

hys=ical Config Services Desktop t

IP Configuration

Interface FastEthernetD
IP Configuration
() DHCP @ Static
IP Address 192.31.7.254
Subnet Mask 255,255.255.0
Default Gateway 192.31.7.1 |3 IP del servidor web debe estar dentro de la red
1.1

Step 10: inicializar y volver a cargar los routers y los switches.

Step 11: configurar los parametros basicos para cada router.
a. Desactive la busqueda del DNS.

b. Configure las direcciones IP para los routers como se indica en la tabla de
direccionamiento.

c. Establezca la frecuencia de reloj en 128000 para la interfaz serial DCE.
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igure el nombre del dispositivo como se muestra en la topologia.
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Asigne cisco como la contrasefia de consola y la contrasefia de vty.
Asigne class como la contrasefia cifrada del modo EXEC privilegiado.

. Configure logging synchronous para evitar que los mensajes de consola interrumpan la
entrada del comando.

Gateway

Router>en

Router#conf t

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

Gateway(config)#int g0/1

Gateway(config-if)#ip address 192.168.1.1 255.255.255.0
Gateway(config-if)#no shut

Gateway(config-if)#
%LINK-5-CHANGED: Interface GigabitEthernet0/1, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEthernet0/1, changed
state to up

Gateway(config-if)#int s0/0/1
Gateway(config-if)#ip address 209.165.201.18 255.255.255.252
Gateway(config-if)#no shut

%LINK-5-CHANGED: Interface Serial0/0/1, changed state to down
Gateway(config-if)#no shut
Gateway/(config-if)#shut

%LINK-5-CHANGED: Interface Serial0/0/1, changed state to administratively down
Gateway(config-if)#no shut

%LINK-5-CHANGED: Interface Serial0/0/1, changed state to down
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one per line. End with CHNTL/Z._
¥

v}
=)
ct

G
[11]
ct
m
g
[11]

onfig) §int glsl
mfig—if) #ip address 152 168.1.1 Z55_Z55_Z55.0
yvi{config-if) §no shut

1]
1]
ct
!:I_::
Y
1]

[
1]
ct
m
H
[11]

Fateway (config-if) #
S LINE-5—CHANEED: Interface FigabitEthernetl/1, changed state to up

SLINEFPROTO-5-UPDOWH: Limne protococl on Interface GigabitEthermetO/1,
changed state to up

[}
1]
ct
m

aCo
Fa=

[}
[11]
ct
11}

t

1]
1]

S LINE-5—-CHANEED: Interface Serial0s0/1, : y down
Fateway (config—if) #no shut

Fateway (config—-if) #§shut

SLINE-5-CHANEED: Interface Seriall/ 0,1,
administratively down
Cateway {config-if) #no shut

SLINE-S5-CHANCED: Interface Serialds 0,1, : y down

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 209.165.201.17 255.255.255.252
ISP(config-if)#clock rate 128000

ISP(config-if)#no shut

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

ISP(config-if)#
%LINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0/0, changed state to up

ISP(config-if)#int g0/0
ISP (config-if)#ip address 192.31.7.1 255.255.255.0
ISP(config-if)#no shut

ISP(config-if)#
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%LINK-5-CHANGED: Interface GigabitEthernet0/0, changed state to up

%LINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEthernet0/0, changed
state to up

ISP (config-if)#exit

configuration commands, o line. End with CHTIL/Z.
ocnfig) #hostname ISPF

{config-if)#clock rate 128000
{config—-if)#no shut

ISP ({config-if)#
SLINE-5—CHRNEED: Interface Serialld/0/0, changed state to up

fig-if)$
TO-5-UPDOWN: Lime protococl on Interface Seriald,s0/0,

ISP {config—if)#
SLINE-5—CHBRMNEED: Interface GigabitEthermetd/0, changed state to
L

SLINEPREOTO-5-UPDOWN: Line protocol on Inmterface
CigabitEthernetl/0, changed state to up

ISP {config-if)§

Step 12: configurar el routing estético.

a. Cree una ruta estatica desde el router ISP hasta el router Gateway.
ISP(config)# ip route 209.165.200.224 255.255.255.248 209.165.201.18

ISP ({config) §#ip route Z0%_165_200_Z2Z4 Z55_2Z55_Z55_248 Z205%_165_201_.18
ISP {config) §

b. Cree una ruta predeterminada del router Gateway al router ISP.
Gateway(config)# ip route 0.0.0.0 0.0.0.0 209.165.201.17

Step 13: Verificar la conectividad de la red

a. Desde los equipos host, haga ping a la interfaz GO/1 en el router Gateway. Resuelva los
problemas si los pings fallan.
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PC>ping 192.168.1.1

Pinging 192.168.1.1 with 32 bytes of data:

Reply from 192.168.1.1: bytes=32 time=1ms TTL=255
Reply from 192.168.1.1: bytes=32 time=0ms TTL=255
Reply from 192.168.1.1: bytes=32 time=0ms TTL=255
Reply from 192.168.1.1: bytes=32 time=1ms TTL=255

B PC-A

thyszical Config Desktop Software/Services

Command Prompt

BC Command Line 1.0

time=0ms TTIL=255

-1 time=0ms TTL=255

Beply from 159Z2_.168_.1_1: by time=0ms TTL=255
Beply from 152.168.1.1: by time=1lma TTL=255

¥ pcp

*hysical Config Desktop Software/Services

Command Prompt

Packet Tr r PC Command Line 1.0
PCrping 192 _168_1_1

Pinging 192_.168_.1.1 with 3Z bytes of data:

Beply from 19%2_.168.1_.1: bytes=3Z time=lms TTIL=z55
Beply from 1%2_.168_.1.1: byte time=0ms TTL=2Z55
Beply from 1%2.168.1.1: bytes=3Z time=0ms TIL=2Z55
BReply from 152_168.1.1: bytes=32 time=0ms TTIL=2Z55

PC-C
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PC-C

hysical Config Desktop Software/Services

Command Prompt

Packet Tracer PC Command Line 1.0
[PC>ping 192.168.1.1

Pinging 1%2_.168_.1.1 with 32 bytesa of data:
Beply from 152 _168.1_.1: bytes=3Z time=lms TTL=255
Beply from 152 _168.1_.1: by time=0ma TTL=Z55

Beply from 15Z2_.168.1_.1: by time=0ms TTL=Z55
Beply from 15Z2_.168.1_.1: bytes=3Z time=lms TTL=255

b. Verifique que las rutas estaticas estén bien configuradas en ambos routers.

Parte2: configurar y verificar el conjunto de NAT con sobrecarga
En la parte 2, configurara el router Gateway para que traduzca las direcciones IP de la red
192.168.1.0/24 a una de las seis direcciones utilizables del rango 209.165.200.224/29.

Step 14: definir una lista de control de acceso que coincida con las direcciones IP privadas
de LAN.

La ACL 1 se utiliza para permitir que se traduzca la red 192.168.1.0/24.
Gateway(config)# access-list 1 permit 192.168.1.0 0.0.0.255

Gateway{cunf:i.q]iaccess—list 1l permit 15%2_168.1.0 0.0.0.255

Step 15: definir el conjunto de direcciones IP publicas utilizables.

Gateway(config)# ip nat pool public_access 209.165.200.225 209.165.200.230
netmask 255.255.255.248

Cateway (config) #ip nat pool public access Z05_165_200.225 205.165.200.230 netmask 255.2Z55_255_Z248

Step 16: definir la NAT desde la lista de origen interna hasta el conjunto externo.

Gateway(config)# ip nat inside source list 1 pool public_access overload

CFateway (config) #ip nat inside scource list 1 pool public access overload

Step 17: Especifique las interfaces.

Emita los comandos ip nat inside e ip nat outside en las interfaces.

Gateway(config)# interface g0/1
Gateway(config-if)# ip nat inside
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Fateway (config) #int g0/1
ateway {config-if) #ip nat inaide
ateway {config-if) §int s0,/0/1
ateway {config-if) #ip nat outside
ateway {config-if) #

Step 18: verificar la configuracion del conjunto de NAT con sobrecarga.

a. Desde cada equipo host, haga ping a la direccion 192.31.7.1 del router ISP.
PC-A

[PC>ping 192.31.7.1

Pinging 1%2_.31.7.1 with 3Z bytes of data:

Beply from 152 _31.7.1: bytes=32 time=Zms TTIL=2Z54
Beply from 1%2_.31_.7.1: byte time=1ms TTL=Z54
Beply from 1%2_.31_.7.1: byte time=1ms TTL=2Z54
Beply from 1%2.31.7.1: bytes=3Z time=lms TTL—=254

PC-B

[PC>ping 192 .31.7.1

Pinging 13%2.31_.7.1 with 32 bytes of data:

Beply from 152 _.31_.7.1: bytes=3Z time=1lma TTL=254
Beply from 1%2.31.7.1: byte time=1lma TTIL=254
Beply from - time=lms TTL=2Z54
Beply from 18%2_.31.7.1: bytes=3Z time=lma TTL=2z54

PC-C

[PC>ping 1982 _31_7.1

Pinging 1%2_.31_.7.1 with 32 bytea of data:

Beply from 1%2_31_.7.1: 32 time=lma TTL=254
Beply from 152_.31_.7.1: time=1ma TTL=254
Beply from 152_31_.7.1: time=1ma TTL=254
Beply from 192 _.31_.7.1: 32 time=1ma TTL=254

b. Muestre las estadisticas de NAT en el router Gateway.

Gateway# show ip nat statistics
Total active translations: 3 (0 static, 3 dynamic; 3 extended)
Peak translations: 3, occurred 00:00:25 ago
Outside interfaces:
Serial0/0/1
Inside interfaces:
GigabitEthernet0/1
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8. 24 Misses: (

’EF Translated packets: 24, CEF Punted packets: 0

Expired translations: 0

Dynamic mappings:

-- Inside Source

[Id: 1] access-list 1 pool public_access refcount 3

pool public_access: netmask 255.255.255.248

start 209.165.200.225 end 209.165.200.230

type generic, total addresses 6, allocated 1 (16%), misses 0

i i
CISCO

Total doors: 0
Appl doors: 0
Normal doors: 0
Queued Packets: 0

CFatewaygshow ip nat statistics
otal tramnslatioma: 0 (0 atatic, 0 dynamic, 0 extended)
Cutaide Interfaces: S5eriall/0/1
Inside Interfaces: GigabitEthernet(/1
its: 12 Misses: 12
pired translations: 12

access—liat 1 pool public access refCount 0
pool public access: netmask 255_255_255.
start Z09_.165_Z00_.Z2Z5 end Z09_165_Z00.Z30
type generic, total addresses & , allocated 0 (0%),

migzes 0

Muestre las NAT en el router Gateway.

Gateway# show ip nat translations

Pro Inside global  Inside local ~ Outside local  Outside global
icmp 209.165.200.225:0 192.168.1.20:1  192.31.7.1:1  192.31.7.1:0
icmp 209.165.200.225:1 192.168.1.21:1  192.31.7.1:1  192.31.7.1:1
icmp 209.165.200.225:2 192.168.1.22:1  192.31.7.1:1  192.31.7.1:2
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CFatewayi#show ip nat translationsa
Pro Inaide glokal Inside loc

& o
o

u]

n

11}

=

&

&

188
168
1&8
183
168
168
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Nota: es posible que no vea las tres traducciones, segun el tiempo que haya transcurrido
desde que hizo los pings en cada computadora. Las traducciones de ICMP tienen un valor
de tiempo de espera corto.

¢ Cuantas direcciones IP locales internas se indican en el resultado de muestra anterior? 3
¢Cuantas direcciones IP globales internas se indican? 1
¢ Cuéntos nimeros de puerto se usan en conjunto con las direcciones globales internas? 12

¢Cual seria el resultado de hacer ping del router ISP a la direccion local interna de la PC-
A? ;Por qué?

El ping no funciona porgue el router solo conoce la ubicacion de las direcciones
internas globales en su tabla de enrutamiento, pero las direcciones internas locales
no estan notificadas.

Parte 3: configurar y verificar PAT

En la parte 3, configurara PAT mediante el uso de una interfaz, en lugar de un conjunto de
direcciones, a fin de definir la direccién externa. No todos los comandos de la parte 2 se
volveran a usar en la parte 3.

Step 19: borrar las NAT y las estadisticas en el router Gateway.
Gateway#clear ip nat translation *
Gateway#clear ip nat statistics
N
% Invalid input detected at "' marker
PACKET TRACERT NO SOPORTA EL ULTIMO COMANDO

Step 20: verificar la configuracion para NAT.
a. Verifique que se hayan borrado las estadisticas.
b. Verifique que las interfaces externa e interna estén configuradas para NAT.
c. Verifique que la ACL aun esté configurada para NAT.
¢Qué comando us6 para confirmar los resultados de los pasos a al ¢?




ahali el . ;[J}\jf,“?'
cisco $Cisto Network@%ademy (e

show ip nat statistics

Gateway#show ip nat statistics

Total translations: 0 (O static, 0 dynamic, 0 extended)
Outside Interfaces: Serial0/0/1

Inside Interfaces: GigabitEthernet0/1

Hits: 12 Misses: 12

Expired translations: 12

Dynamic mappings:

-- Inside Source

access-list 1 pool public_access refCount 0

pool public_access: netmask 255.255.255.248

start 209.165.200.225 end 209.165.200.230

type generic, total addresses 6 , allocated 0 (0%), misses O

Step 21: eliminar el conjunto de direcciones IP publicas utilizables.

Gateway(config)# no ip nat pool public_access 209.165.200.225 209.165.200.230
netmask 255.255.255.248

Gateway(config)#no ip nat pool public_access 209.165.200.225 209.165.200.230
netmask 255.255.255.248

%Pool public_access in use, cannot destroy

Gateway(config)#

Step 22: eliminar la traduccion NAT de la lista de origen interna al conjunto externo.

Gateway(config)# no ip nat inside source list 1 pool public_access overload

Gateway(config)#no ip nat inside source list 1 pool public_access overload
Gateway(config)#

Step 23: asociar la lista de origen a la interfaz externa.

Gateway(config)# ip nat inside source list 1 interface serial 0/0/1 overload

Gateway(config)#ip nat inside source list 1 interface serial 0/0/1 overload
Gateway/(config)#

Step 24: probar la configuracion PAT.

a. Desde cada computadora, haga ping a la direccién 192.31.7.1 del router ISP.
PC-A
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Beply from 19%2._3 bytes=3Z time=lZms TTL=254
Beply from 192 bytes= time=1lms TTL=254
Beply from 192 bytes= time=11ms TTL=254

time=13ms TTIL=z54

PC-B

inging 1%2_.31_.7.1 with 322 bytes of data:

Beply from 1%2_.31_.7.1: 12 time=Zms TTIL=2Z54

Beply from 1% 1.7.1: time=15ma TTL=254
Beply from 1% 1.7.1: time=1ms TTL=2Z54
Beply from 1%2_31_.7.1: ? time=1ms TTL=254

PC-C
b?:i_nq:i_nq 152 _.31_.7.1 with 32 bytes of data:

Beply from 1%2_.31_.7.1: bytes=3Z time=13ma TTIL=25

Beply from 1%2_.31_.7.1: bytes=32 time=Zma TTL=254
Beply from 1%2_.31_.7.1:
Beply from 19%2_31_.7.1: bytes=3Z time=lms TTL=254

Muestre las estadisticas de NAT en el router Gateway.

Gateway# show ip nat statistics
Total active translations: 3 (0 static, 3 dynamic; 3 extended)
Peak translations: 3, occurred 00:00:19 ago
Outside interfaces:
Serial0/0/1
Inside interfaces:
GigabitEthernet0/1
Hits: 24 Misses: 0
CEF Translated packets: 24, CEF Punted packets: 0
Expired translations: 0
Dynamic mappings:
-- Inside Source
[Id: 2] access-list 1 interface Serial0/0/1 refcount 3

Total doors: 0
Appl doors: 0
Normal doors: 0

_—
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Gateway#show ip nat statistics

Total translations: 0 (O static, 0 dynamic, 0 extended)
Outside Interfaces: Serial0/0/1

Inside Interfaces: GigabitEthernet0/1

Hits: 24 Misses: 24

Expired translations: 24

Dynamic mappings:

Gateway#show ip nat translations

Gateway#show ip nat statistics

Total translations: 12 (0 static, 12 dynamic, 12 extended)
Outside Interfaces: Serial0/0/1

Inside Interfaces: GigabitEthernet0/1

Hits: 36 Misses: 36

Expired translations: 24

Dynamic mappings:

CFateway#show ip nat statistics
otal translatiomns: 0 {0 static, 0 dynamic, 0 extended)
Cutside Interfaces: S5erialld/S0/1
Inside Interfaces: GigabitEthernet(/1
its: 24 Misses: 24
pired translationa: Z4
Dynamic mappings:
atewayfshow ip nat translations
atewayfshow ip nat statisticsa
otal tramslatioms: 12 (0 static, 12 dynamic, 12 extended)
Cutside Interfaces: S5erialld/S0/1
Inside Interfaces: GigabitEthernet(/1
its: 3¢ Misses: 36

pired translationa: Z4
Dynamic mappings:

Muestre las traducciones NAT en el Gateway.

Gateway# show ip nat translations

Pro Inside global  Inside local ~ Outside local  Outside global
icmp 209.165.201.18:3 192.168.1.20:1 192.31.7.1:1  192.31.7.1:3
icmp 209.165.201.18:1 192.168.1.21:1 192.31.7.1:1  192.31.7.1:1
icmp 209.165.201.18:4 192.168.1.22:1 192.31.7.1:1  192.31.7.1:4

Gateway#show ip nat translations

Pro Inside global Inside local Outside local Outside global

icmp 209.165.201.18:1024192.168.1.21:9 192.31.7.1:9 192.31.7.1:1024
icmp 209.165.201.18:1025192.168.1.21:10 192.31.7.1:10 192.31.7.1:1025
icmp 209.165.201.18:1026192.168.1.21:11 192.31.7.1:11 192.31.7.1:1026
icmp 209.165.201.18:1027192.168.1.21:12 192.31.7.1:12 192.31.7.1:1027
icmp 209.165.201.18:1028192.168.1.22:9 192.31.7.1:9 192.31.7.1:1028

Universidad Nacional
Abierta y a Distancia

y



/Lig_wersidadéﬂacionai
e ® ierta y a Distancia
$G0 Networ cademy { Wide Opar!

icmp 209.165.201.18:1029192.168.1.22:10 192.31.7.1:10 192.31.7.1:1029

icmp 209.165.201.18:1030192.168.1.22:11 192.31.7.1:11 192.31.7.1:1030

icmp 209.165.201.18:1031192.168.1.22:12 192.31.7.1:12 192.31.7.1:1031

icmp 209.165.201.18:10 192.168.1.20:10 192.31.7.1:10 192.31.7.1:10

icmp 209.165.201.18:11 192.168.1.20:11 192.31.7.1:11 192.31.7.1:11

icmp 209.165.201.18:12 192.168.1.20:12 192.31.7.1:12 192.31.7.1:12

icmp 209.165.201.18:9 192.168.1.20:9 192.31.7.1:9 192.31.7.1:9

CFateway#show ip nat tranalations

Pro Inside glokal Inside local Cutaide local Cutaide glokal
024152 _168.1_21:

[

1
1
1
1
1
1
5

el I =
W

Reflexion
¢Qué ventajas tiene la PAT?

El PAT minimiza el uso del numero de direcciones publicas necesarias para acceder a
internet, PAT al igual que NAT, sirve para esconder las direcciones privadas de la red externa

Mdltiples hosts internos pueden compartir una sola direccion IP para comunicacion,
conservando asi direcciones IP.

Los hosts en la red privada no tienen que exponer sus direcciones IP privadas a la red
publica.
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Resumen de interfaces del router

Modelo de Interfaz Ethernet Interfaz Ethernet Interfaz serial #1 Interfaz serial

router #1 n.o2 n.C2

1800 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/0/0 Serial 0/0/1
(FO/0) (FO/1) (S0/0/0) (S0/0/1)

1900 Gigabit Ethernet 0/0 | Gigabit Ethernet 0/1 | Serial 0/0/0 Serial 0/0/1
(G0/0) (G0/1) (S0/0/0) (S0/0/1)

2801 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/1/0 Serial 0/1/1
(FO/0) (FO/1) (S0/1/0) (S0/1/1)

2811 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/0/0 Serial 0/0/1
(FO/0) (FO/1) (S0/0/0) (S0/0/1)

2900 Gigabit Ethernet 0/0 | Gigabit Ethernet 0/1 | Serial 0/0/0 Serial 0/0/1
(G0/0) (G0/1) (S0/0/0) (S0/0/1)

Nota: para conocer la configuracion del router, observe las interfaces a fin de identificar el tipo de
router y cuantas interfaces tiene. No existe una forma eficaz de confeccionar una lista de todas las
combinaciones de configuraciones para cada clase de router. En esta tabla, se incluyen los
identificadores para las posibles combinaciones de interfaces Ethernet y seriales en el dispositivo. En
esta tabla, no se incluye ningun otro tipo de interfaz, si bien puede haber interfaces de otro tipo en un
router determinado. La interfaz BRI ISDN es un ejemplo. La cadena entre paréntesis es la abreviatura
legal que se puede utilizar en los comandos de 10S de Cisco para representar la interfaz.
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Conclusiones

_~ -

Se aprende a clasificar los protocolos de routing, y nos ensefian a mantener informacion de
red méas precisa, cuando se produce un cambio en la topologia los protocolos de routing
propagan esa informacion, por todo el dominio de routing.

e Se aprende a configurar el protocolo OSPF en los routers y realizar esquemas de red con
dicho protocolo, asi mismo como los comandos necesarios para verificar las interfaces de
OSPF

e Se configuro DHCP en los ejercicios propuestos en Packet Tracer, en donde se incluyeron
tres mecanismos diferentes de asignacion de direcciones para proporcionar flexibilidad al
asignar las direcciones desde una asignacion manual, hasta una dinamica

e Se aprende a realizar diagndsticos en la resolucién de problemas con DHCPV4 Y DHCPV6
desde resolver conflictos de direccion, hasta probar el funcionamiento en la misma subred.

e Se comprende la importancia de utilizar NAT en un entorno de red, tal es el caso que nos
permite conservar las direcciones publicas y reduce la sobrecarga administrativa de forma
considerable.

e Durante el desarrollo del trabajo se puedo realizar las configuraciones basicas e iniciales
sobre los dispositivos CISCO como router y switch, donde se configuran cada Puerto para
que las terminales tengan comunicacion tanto con otros equipos de redes LAN diferentes
COmO acceso a internet.

e Se realiza de manera adecuada todos los ejercicios y laboratorios utilizando el Software

Packet Tracer, siguiendo los pasos de las guias y aplicando los conocimientos adquiridos

durante el curso de Cisco
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