CCMA Exploration
Routing Protocols and Concepts: OSPF Lal 11.6.1: Basic OSPF Configuration Lab

Scenario B: Configure OSPF on a Multi-access Network

Topology Diagram
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R Fa0/0 192.168.1.1 255.255.255.0 N/A
Loopback 162.168.31.11 255 255 255 255 N/A
Fa0/0 192.168.1.2 255255 2550 N/A
R2 Loopback 192.168.31.22 255.255.255.255 N/A
Ra Fa0/0 192.168.1.3 2552552550 N/A
Loopback1 192.168.31.33 255.255.255.255 /A

Task 1: Prepare the Network.

Step 1: Cable a network that is similar to the one in the Topology Diagram.

You can use any current router in your lab as long as it has the required interfaces shown in the
topology.

Note: If you use 1700, 2500, or 2600 routers, the router outputs and interface descriptions will
appear different.

In this topology we have three routers sharing a common Ethernet multiaccess network,
192.168.1.0/24. Each router will be configured with an IP address on the Fast Ethemnet interface
and a loopback address for the router 1D.

Step 2: Clear any existing configurations on the routers.



Task 2: Perform Basic Router Configurations.
Perform basic configuration of the R1, R2, and R3 routers according to the following guidelines:
1. Configure the router hostname.
Disable DNS lookup.
Configure a privileged EXEC mode password.
Configure a message-of-the-day banner.
Configure a password for console connections.

S o

Configure a password for VTY connections

Task 3: Configure and Activate Ethernet and Loopback Addresses

Step 1: Configure interfaces on R1, R2, and R3.

Configure the Ethernet and Loopback interfaces on the R1, R2, and R3 routers with the 1P
addresses from the table under the Topology Diagram. Use the show ip interface brief
command to verify that the IP addressing is correct. When you have finished, be sure to save the
running configuration to the NVRAM of the router.

Step 2: Verify IP addressing and interfaces.

Use the show ip interface brief command to verify that the IP addressing is correct and that the
interfaces are active.

When you have finished, be sure to save the running configuration to the NVRAM of the router.

Task 4: Configure OSPF on the DR Router

The DR and BDR election process takes place as soon as the first router has its interface
enabled on the multiaccess network. This can happen as the routers are powered-on or when the
OSPF network command for that interface is configured. If a new router enters the network after
the DR and BDR have already been elected, it will not become the DR or BOR even if it has a
higher OSPF interface priority or router ID than the current DR or BDR. Configure the OSPF
process on the router with the highest router ID first to ensure that this router becomes the DR

Step 1: Use the router ospf command in global configuration mode to enable OSPF on
the R3 router.

Enter a process ID of 1 for the procsss-ID parameter. Configure the router to advertise the
192.168.1.0/24 network. Use an area |D of 0 for the OSPF arsa-id parameter in the network
statement.

B3 (config) $router ospf 1

B3 (config-router) fnetwork 192.168.1.0 0.0.0.255 area 0O
B3 (config-router) fend

R3#

Step 2: Use the show ip ospf interface command to verify that the OSPF has been
configured correctly and that R3 is the DR.

Rif#show ip ospf interface
FastEthernet0/0 is up, line protoccl is up
Internst address is 1%2.1€8.1.3/24, RAresa 0
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Process ID 1, Router ID 1%2.1g

.31.33, Netwocrk Type BRORDCAST, Cost:

Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 1%2.168.31.33, Interface address 152.1€8.1.3
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello dus in 00:00:07
Index 1/1, flood gueus length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is O msec
Neighbor Count is 0, Rdjacent neighkor count is 0
Suppress hello for 0 neighbor(s)
R3¢

Task 5: Configure OSPF on the BDR Router

Configure the OSPF process on the router with the second highest router ID next to ensure that
this router becomes the BDR.

Step 1: Use the router ospf command in global configuration mode to enable OSPF on
the R2 router.

Enter a process ID of 1 for the proc=ss-10 parameter. Configure the router to advertise the
192.168.1.0/24 network. Use an area |0 of 0 for the OSPF ar=z-1d parameter in the network
statement.

RZ (config) #router ospf 1

nfig-router) fnetwork 192.168.1.0 0.0.0.255 area 0

RZ (config-router) $end

%5YS-5-CONFIG I: Configured from comnscle by console

RZ#

00:08:51: %0SPF-5-ADJCHG: Process 1, Nbr 19%2.168.31.33 on
FastEthernet0/0 from LOADING to FULL, Loading Done

Motice that an adjacency is formed with the R3 router. It may take up to 40 seconds for the R3
router to send a hello packet. When this packet is received, the neighbor relationship is formed.

Step 2: Use the show ip ospf interface command to verify that the OSPF has been
configured correctly and that R2 is the BDR.

El¢show ip ospf interface
FastEthernet0/0 is up, line protocol is up
Internet address is 192.1€8.1.2/24, AZrea 0
Process ID 1, Router ID 192.1€8.31.22, Network Type BRORDCAST, Cost:

Transmit Delay is 1 sec, State BDR, Pricrity 1

Designated Router (ID) 192.1€8.31.33, Interface address 182.1€8.1.3

Backup Designated Router (ID) 192.168.31.22Z, Interface address
1592.168.1.2

Timer intervals configured, Hellc 10, Dead 40, Wait 40, Retransmit 5

Hello due in 00:00:03

Index 1/1, flood gqueues length O

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

Last flood scan length is 1, maximum is 1
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Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 132.168.1.3 (Designated Router)
Suppress hellc for 0 neighkor(s)
R2#

Step 3: Use the show ip ospf neighbors command in global configuration mode to
view information about the other routers in the OSPF area.

Notice that R3 is the DR.

El¢show ip ospf neighbor

Neighkor ID Pri State Dead Time Lddress
Interface
192.168.31.33 1 FULL/DR 00:00:33 192.168.1.3

FastEthernet(/0

Task 6: Configure OSPF on the DRother Router

Configure the OSPF process on the router with the lowest router ID last. This router will be
designated as DRother instead of DR or BDR.

Step 1: Use the router ospf command in global configuration mede to enable OSPF on
the R1 router.

Enter a process ID of 1 for the preoc=ss-10 parameter. Configure the router to advertise the
192.168.1.0/24 network. Use an area |D of 0 for the OSPF ar==-1id parameter in the network
statement.

Rl (config) #router ospf 1

Rl (config-router) fnetwork 192.168.1.0 0.0.0.255 area O

Rl (config-router) #end

%5Y5-5-CONFIG_I: Configured from conscle by console

R1#

00:16:08: %0OSPF-5-ADJCHG: Process 1, Wbr 19%2.168.31.22 on
FastEthernet(/0 from LOADING to FULL, Loading Done
00:16:12: %0SPF-5-ADJCHG: Process 1, Wbr 1%2.168.31.33 on
FastEthernet(/0 from EXCHANGE to FULL, Exchange Done

Motice that an adjacency is formed with the R2 and R3 routers. It may take up to 40 seconds for
both the R2 and R3 routers to each send a hello packet.

Step 2: Use the show ip ospf interface command to verify that the OSPF has been
configured correctly and that R1 is a DRother.

El¢show ip ospf interface
FastEthernet(/0 is up, line protocol is up
Internst address is 192.162.1.1/24, Lre=a 0
Process ID 1, Reouter ID 152.1€8.31.11, Netwocrk Type BROADCARST, Cost:

Transmit Delay is 1 sec, State DROTHER, Pricrity 1

Designated Router (ID) 192.1€8.31.33, Interface address 1%2.1€8.1.3

Backup Designated Reuter (ID) 192.168.31.22, Interface address
152.1€8.1.2

Timer interwvals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
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Hello due in 00:00:00

Index 1/1, flood gueus length O

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

Lazt flood scan length iz 1, maximum iz 1

Last flood scan time is (0 msec, maximum is 0 msec

Neighbor Count is 2, Adjacent neighkor count is 2
Bdjacent with neighbor 192.168.31.33 (Designated Router)
Bdjacent with neighbor 192.168.31.22 (Backup Designated Router)

Suppress hells for 0 neighbkeor(s)

R1#

Step 3: Use the show ip ospf neighbors command in global configuration mode to
view information about the other routers in the OSPF area.

Notice that R3 is the DR and R2 is the BDR.

El#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address
Interface

192.168.31.22 1 FULL/BDR 00:00:35 182.1€8.1.2
FastEthernet(/0

152.1668.31.33 1 FULL/DR 00:00:30 182.168.1.3

FastEthern=t(/0

Task 7: Use the OSPF Priority to Determine the DR and BDR
Step 1: Use the ip ospf priority interface command to change the QSPF priority of
the R1 router to 255.

This is the highest possible priority.

Bl {config)#interface fastEthernet0/0
Rl{config-if) #ip ospf priority 255
Rl (config-if) #end

Step 2: Use the ip ospf priority interface command to change the QSPF priority of
the R3 router to 100.

{config)#interface fastEthernet0/0
nfig-if) #ip ospf priority 100
{config-if) #end

Step 3: Use the ip ospf priority interface command to change the OSPF priority of
the R2 router to 0. A priority of 0 causes the router to be ineligible to participate in an OSPF
election and become a DR or BDR.

B2 (config)#interface fastEthernet0/0
RZ(config-if) #ip ospf priority 0
RZ (config-if) #end

Step 4: Shut down and re-enable the FastEthernet0/0 interfaces to force an OSPF election.
The FastEthernet0/0 interfaces of each of the routers can be shut down and re-enabled to force
an OSPF election. Shut down the FastEthernet0/0 interface on each of the three routers. Notice
that as the interfaces are shut down the OSPF adjacencies are lost.
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R1:
Rl {config) #interface fastethernet(/0
Rl {config-if) #shutdown

%LINF-5-CHRNGED: Interface FastEthernetl/0, changed state to
administratively down

$LINEFROTCO-5-UPDOWN: Line protocol on Interface FastEthernet(/0,
changed state to down

02:17:22: %0SPF-3-ADJCHG: Process 1, Nbr 1%9%2.168.31.22 on
FastEthernet(/0 from FULL to Down: Interface down or detached
02:17:22: %0SPF-5-ADJCHG: Process 1, Nbr 1%2.168.31.33 on
FastEthernet(/0 from FULL to Down: Interface down or detached

R2:
RZ (config) #interface fastethern=t(/0
RZ (config-if) #shutdown

%LINE-5-CHANGED: Interface FastEthernet(/0, changed state to
administratively down

$LINEFROTO-S5-UPDOWN: Line protocol on Interface FastEthernet(/0,
changed state to down

02:17:06: %0SPF-5-ADJCHG: Process 1, Nbr 192.1683.31.33 on
FastEthernet(/0 from FULL to Down: Interface down or detached
02:17:06: %0SPF-5-ADJCHG: Process 1, Nbr 192.168.31.11 on
FastEthernet(/0 from FULL to Down: Interface down or detached

R3:

R3{config) #interface fastethernet0/0

R3(config-if) #shutdown

$LINE-5-CHRNGED: Interface FastEthernet(/0, changed state to
administratively down

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

02:17:22: %0SPF-5-ADJCHG: Process 1, Nbr 1%2.168.31.22 on
FastEthernet0,/0 from FULL to Down: Interface down or detached
02:17:22: %0SPF-5-ADJCHG: Process 1, Nbr 192.1¢8.31.11 on
FastEthernet0/0 from FULL to Down: Interface down or detached

Step 5: Re-enable the FastEthernet0/0 interface on the R2 router.

RZ (config-if) #no shut

RZ (config-if) #end

$5¥S5-5-CONFIG_I: Configured from conscle by conscle
RZ2#

Step 6: Re-enable the FastEthernet0/0 interface on the R1 router.

MNaotice that an adjacency is formed with the R2 router. It may take up to 40 seconds for the R2
router to send a hello packet.

El{config-if) #no shutdown
$LINE-5-CHRNGED: Interface FastEthernetl/0, changed state to up

$LINEFROTCO-5-UPDOWN: Line protocol on Interface FastEthernet(/0,
changed state to up
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Rl {config—if) #end

%5Y5-5—CONFIG_I: Configured from conscle by consocle

R1#

02:31:43: %0SPF-5-ADJCHG: Process 1, Nbr 182.168.31.22 on
FastEthernet0/0 from EXCHANGE to FULL, Exchange Done

Step 7: Use the show ip ospf neighbor command on the R1 router to view the OSPF
neighbor information for that router.

Motice that even though the R2 router has a higher router ID than R1, the R2 router has been set
to a state of DRother because the OSPF priority has been set to 0.

Rl#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address
Interface

182.168.31.22 0 FULL/DROTHER 00:00:33 182.168.1.2
FastEthernst0/0

R1#

Step 8: Re-enable the FastEthernet0/0 interface on the R3 router.

Motice that an adjacency is formed with the R1 and R2 routers. It may take up to 40 seconds for
both the R1 and R2 routers to each send a hello packet.

R3{config-if) #no shutdown

$LINE-5-CHANGED: Interface FastEthernet0/0, changed state to up
$LINEPROTO-5-UPDOWH: Line protocol on Interface FastEthernet(/0,
changed state to up

R3{config-if) #end

%5Y5-5-CONFIG I: Configured from conscle by conscle

02:37:32: %0SPF-5-ADJCHG: Process 1, NWNbr 182.168.31.11 on
FastEthernet(/0 from LOADING to FULL, Loading Done

02:37:36: %0SPF-5-ADJCHG: Process 1, WNbr 182.168.31.22Z on
FastEthernetl/0 from EXCHANGE to FULL, Exchange Done

Step 9: Use the show ip ospf interface command on the R3 router to verify that R3
has become the BEDR.

Ri#show ip ospf interface
FastEthernet0/0 is up, line protocol is up
Internet address is 1%2.168.1.3/24, Rrea 0
Process ID 1, Router ID 182.1€8.31.33, Network Type BRORDCAST, Cost:

Transmit Delay is 1 sec, State BDR, Pricrity 100
Designated Router (ID) 19%2.168.31.11, Interface address 18Z.1¢8.1.1

<output omitied>



