Interior Routing with OSPF — Part 1

Overview

This lab exercise will introduce you to link-state routing protocols through
configuring and examining the basic operation of Open Shortest Path First
(OSPF).

Objectives
Upon successful completion of this lab, you should be able to:
* Configure and troubleshoot single-area OSPF on a Cisco router.

* Explain the benefits of link-state routing protocols over distance-vector
protocols.

Prerequisites

This lab builds on the skills covered in “Interior Routing with RIPv2”. You should
have successfully completed all of the tasks and procedures, and understood all
of the commands and concepts introduced in that lab before attempting this lab.

Topology
Figure 1 illustrates the network topology that this lab will use.
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Figure 1 — Topology Diagram

Scenario

You will first attach your router to the lab network according to the specified
topology. You will then configure your routerls interfaces with IP addresses so
you can communicate with the routers that are directly connected to you. After
confirming that functionality, you will configure your router with OSPF so you can
communicate with the remaining routers. You will then examine the operation of
OSPF.
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IP Addressing

Table 1 indicates the IP addressing that the systems in this lab will use.

Station System Interface IP Address Subnet Mask
1 — Atlanta 2600 Router Ethernet 0/0 150.150.10.1 255.255.255.248
Serial 0/0  10.1.8.1 255.255.255.252
Loopback 0 192.168.100.1 255.255.255.255
2 — Burlington 2600 Router Ethernet 0/0 150.150.10.2  255.255.255.248
Serial 0/0 10.2.7.1 255.255.255.252
Loopback 0 192.168.100.2 255.255.255.255
3 — Chicago 2600 Router Ethernet 0/0 150.150.10.3  255.255.255.248
Serial 0/0  10.3.6.1 255.255.255.252
Loopback 0 192.168.100.3 255.255.255.255
4 — Denver 2600 Router Ethernet 0/0 150.150.10.4  255.255.255.248
Serial 0/0  10.4.5.1 255.255.255.252
Loopback 0 192.168.100.4 255.255.255.255
5 — Eugene 2600 Router Ethernet 0/0 150.150.10.9  255.255.255.248
Serial 0/0 10.4.5.2 255.255.255.252
Loopback 0 192.168.100.5 255.255.255.255
6 — Flagstaff 2600 Router Ethernet 0/0 150.150.10.10 255.255.255.248
Serial 0/0  10.3.6.2 255.255.255.252
Loopback 0 192.168.100.6 255.255.255.255
7 — Gorham 2600 Router Ethernet 0/0 150.150.10.11 255.255.255.248
Serial 0/0 10.2.7.2 255.255.255.252
Loopback 0 192.168.100.7 255.255.255.255
8 — Houston 2600 Router Ethernet 0/0 150.150.10.12 255.255.255.248
Serial 0/0  10.1.8.2 255.255.255.252
Loopback 0 192.168.100.8 255.255.255.255

Table 1 —Lab IP Addressing

Procedure

The following tasks and steps will guide you through completion of this lab.

Task 1 Attach your 2600 router to the lab network according to the specified
topology.

Step1 Examine the topology diagram outlined in Figure 1 and determine
who your directly connected neighbor routers are.

Step2 Using the lab patch panels and the various types of data cables
available, connect your router’s Ethernet interface to the 2900
switch that the instructor specifies.

Step3 Using the lab patch panels and the various types of data cables

available, connect your router’s serial interface to the appropriate
neighbor router.

Task 2 Configure your router with IP addresses.

Step1 Gain access to enable mode on your router and enter global
configuration mode.
Step 2  Set your router’s hostname to correspond with your station name as

listed in Table 1.
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Step 3 Enter interface configuration mode for the interfaces specified in
Table 1 and set the IP address accordingly.

This lab introduces the use of loopback interfaces, which are logical interfaces that the
router emulates within the I0S software. The process for setting an IP address and
enabling the interface is the same as with a physical interface. The next task will explain
how we will use these interfaces.

Step4 Confirm Ethernet connectivity by pinging your three directly
connected Ethernet neighbor routers.

Step 5 Confirm serial connectivity by pinging your directly connected serial
neighbor router.

Step 6 Confirm loopback connectivity by pinging your routerls loopback
interface.

( \ Donl!t continue to the next task until you are able to ping all of your directly connected
‘9:‘:\6; neighbor routers and your router!s loopback interface.

Task 3 Configure your router to use OSPF.

Step1 Type router ospf 1 in global configuration mode to enter OSPF
configuration mode.

The "1! following “router ospf” is the process ID and can be any positive 32-bit
integer. This is a locally significant value that allows the router to differentiate between
multiple OSPF processes. It should be noted that there are very few cases where
running multiple OSPF processes on the same router is a good design decision.

Step2 Type router-id Iloopback-ip to ensure that the loopback IP
address will always be used as the OSPF router ID, substituting
your router!s loopback IP address.

The router will always choose the highest numbered loopback IP address as the OSPF
router ID. To prevent the router from choosing another Router ID if we added a higher
numbered loopback interface later and the router rebooted, we can use the router-id
command to force the router to use a specific IP address. If there is no loopback
interface, the router will choose the highest numbered IP address on its physical
interfaces. We always want the router ID to be a loopback interface because it can
never go down as long as the router is powered on and it is less likely to change
addresses than a physical interface. This increases the stability of OSPF.

Step3 Type network ip-network inverse-mask area 0 for each of the
three networks your router is connected to (refer to Table 1),
substituting the network address and inverse subnet mask
accordingly.

An inverse subnet mask is simply a subnet mask that has been inverted by converting
the subnet mask to binary and changing every 0 to a 1, and every 1 to a 0. For example,

% 255.255.255.0 becomes 0.0.0.255 and 255.255.255.128 becomes 0.0.0.127. These
commands will put all of your router!s interfaces into the same area. We will examine
OSPF with multiple areas in the next lab.
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Command Summary
The following table outlines the commands introduced in this lab.

Command Description
area area-id Enable MD5 authentication within the specified OSPF area.
authentication

message-digest

debug ip ospf events

Display ongoing debugging information associated with OSPF
events.

debug ip ospf hello

Display ongoing debugging information associated with OSPF
hello messages.

ip ospf message-
digest-key key-id md5
key-string

Set an OSPF MD5 key string and key ID on an interface for use
with OSPF authentication.

network ip-network
inverse-mask area area-id

Enable OSPF for any interfaces that fall under the specified IP
network and inverse subnet mask, and place them into the
specified area.

router ospf process-id

Enter OSPF configuration mode for the specified OSPF process.

router-id ip-address

Set the OSPF router ID to the specified IP address.

show ip ospf
database [/sa-type]

Display information about the OSPF link-state database, or display
detailed database information about the optionally specified link-
state type.

show ip ospf
interface

Display OSPF interface information.

show ip ospf
neighbor [router-id]

Display summary information about OSPF neighbors, or display
detailed information about the neighbor with the optionally
specified router ID.

show ip route ospf

Display OSPF-learned entries in the routing table.




