IP Addressing & Static Routing

Overview

This lab exercise will familiarize you with configuring IP addresses on your
router’s interfaces and using static routes to specify the path that network traffic
will take.

Objectives

Upon successful completion of this lab, you should be able to:
* Connect systems together according to a topology diagram.
* Configure IP addressing on a Cisco router.
* Configure static routing on a Cisco router.

* Troubleshoot issues that can arise when configuring IP addressing and
static routing.

Prerequisites

This lab builds on the skills covered in “Getting to Know Your Lab Equipment”.
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
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Scenario

You will first attach your router to the lab network according to the specified
topology. You will then configure your router’s three 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 static routes so
you can communicate with the remaining routers.

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 Ethernet0 10.10.1.1 255.255.255.0
Serial 0 10.1.2.1 255.255.255.252
Serial 1 10.1.8.2 255.255.255.252
2 — Burlington 2600 Router Ethernet0 10.10.2.1 255.255.255.0
Serial 0 10.2.3.1 255.255.255.252
Serial 1 10.1.2.2 255.255.255.252
3 — Chicago 2600 Router Ethernet0 10.10.3.1 255.255.255.0
Serial 0 10.3.4.1 255.255.255.252
Serial 1 10.2.3.2 255.255.255.252
4 — Denver 2600 Router Ethernet0 10.10.4.1 255.255.255.0
Serial0 10.4.5.1 255.255.255.252
Serial 1 10.3.4.2 255.255.255.252
5 — Eugene 2600 Router Ethernet0 10.10.5.1 255.255.255.0
Serial 0 10.5.6.1 255.255.255.252
Serial 1 10.4.5.2 255.255.255.252
6 — Flagstaff 2600 Router Ethernet0 10.10.6.1 255.255.255.0
Serial0 10.6.7.1 255.255.255.252
Serial1  10.5.6.2 255.255.255.252
7 — Gorham 2600 Router Ethernet0 10.10.7.1 255.255.255.0
Serial 0 10.7.8.1 255.255.255.252
Serial 1 10.6.7.2 255.255.255.252
8 — Houston 2600 Router Ethernet0 10.10.8.1 255.255.255.0
Serial 0 10.1.8.1 255.255.255.252
Serial 1 10.7.8.2 255.255.255.252

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 one of the
2900 switches.
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Step3 Using the lab patch panels and the various types of data cables
available, connect your router’s serial interfaces to the appropriate
neighbor routers.

Task 2 Configure your router with IP addresses.

Step1 Gain access to enable mode on your router and enter global
configuration mode.

Step2 Type interface Ethernet 0/0 to enter interface configuration
mode for the Ethernet interface.

%: Note that the prompt has changed t0 “Router (config-if) #”. This tells us that we’re

in interface configuration mode. From this point, if we wanted to move back to global
configuration mode, we could type exit.

Step3 Type ip address !"#W&(( ()*+.,#-3( . to set the IP address.
Substitute the IP address and subnet mask specified in Table 1.

Step4 Type no shutdown to turn on the interface.

Certain commands which toggle settings off and on are typically configured in this way.
Rather than have a turnon command, Cisco has chosen to simply negate the
shutdown command, which logically has the same effect, even if it’s not as intuitive. In
fact, most commands can be negated with a “no” in front of them. For instance, if you
wanted to remove an IP address from an interface, you could type no ip address in
interface configuration mode.

Step5 Type interface Serial 0/0 to enter interface configuration
mode for the first Serial interface.

The number before the slash specifies the slot number. The number after the slash
specifies the interface number within the slot. If you’re curious about additional
interfaces for the interface command, recall that the context sensitive help will show

you the available options for any command.

Step 6 Apply the appropriate IP address to the Serial 0/0 interface and turn
it on as explained before.

Step 7 Set the IP address on your Serial 1/0 interface and turn it on using
the same steps as before.

Step 8 Exit configuration mode and return to the privileged prompt.
Task 3 Test connectivity to your directly connected neighbor routers.

Step1 Display the current running configuration to confirm that the
appropriate commands have been entered to enable each interface
and set its IP address.

Step2 Type show ip interface brief to examine the current status
of your interfaces and any associated IP addresses.

Your three interfaces should be both administratively up and physically up. This is

shown through the “status” column and the “Protocol” column. If your interface is
Q administratively down, you didn’t enter no shutdown in interface configuration mode. If
your interface is administratively up but physically down, double-check that both your
wiring is correct and that your directly connected neighbor has also entered no
shutdown on their serial interface.
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You should now see a static route for your Serial 0/0 neighbor’s Ethernet network. You
can confirm this because the network is prefaced with an ‘! ’ instead of a ™, although it's
still followed by “#$%&#' () *+, %9 - . . () * (& along with the interface the route should
use because we specified an interface as the next hop instead of an IP address.
Step7 Try to ping the IP address of your Serial 0/0 neighbor router’s
Ethernet interface as before.

Step8 Type */)(*-0*%( Y%p-address and substitute the IP address of your
Serial 0/0 neighbor router’s Ethernet interface to trace the route to
your neighbor router’s Ethernet network.

Step9 Once you have confirmed connectivity to your Serial 0/0 neighbor
router’s Ethernet network, configure the same connectivity to your
Serial 1/0 neighbor router’s Ethernet network.

Step 10 Choose the Ethernet network of a router that is two hops away and
configure the same connectivity as your two previous static routes.

This isn’t as easy at it first appears. You will have to coordinate with the station you're
trying to connect to in order to get things working correctly. You will also have to
coordinate with the station you both are connecting through. There are two reasons for

m this. First, not only does your router need to know how to reach the remote network, but

% the remote network needs to know how to reach your router too. Otherwise, ping
responses will not reach your router. The second issue that you’ll have to coordinate has
to do with the fact that your router will send a ping with a source IP address of the
interface “closest” to the network it’s trying to reach. Keep both of these potential issues
in mind and you should have everything you need to figure this out.

Substep 1 If you need to, you can force the router to ping with a certain

source IP address for troubleshooting purposes by typing
1#.2 and following the resulting prompts.

Hit enter to accept the defaults when you are prompted, except for the following:

3/ 2(*%5% &&' ( $$6%arget-ip-address%o

78%(. &( &% -99/.&%% . ; 6% %

1-0") (% &&' ($%$% ' %t. * (' </) ( 6%ource-interface

Try this with all three of your router’s interfaces as the source interface to see how the

results differ.

Step 11 If there is enough time, coordinate with other stations so that every

Ethernet network can communicate with every other Ethernet
network in the lab network.

Task 5 Submit your work to the instructor (one email per station.)
Step1 Attach a text file with your 2600 configuration to an email to your
instructor with a subject of =>% ?% @% Station-Name%
"o <#20'[*#-. . The body should contain the date, your station
name, the lab name, and the names of anyone at your station.

( \ If your station does not email your configurations to the instructor along with the
9:@”4« information specified, you and your lab partners will receive a zero for the lab.
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Discussion

Configuring IP addresses is a skill you will use in every future lab. You should
now be able to troubleshoot some issues that can occur when configuring basic
IP connectivity. Furthermore, you've seen what is involved with using static
routes to manually choose a path to remote networks. You’ve also seen that the
administrative burden associated with configuring and troubleshooting static
routes can be very high in a network with more than a few routers. Because of
this, most networks with multiple routers use dynamic routing protocols, which
automatically discover routes with minimal administrator configuration. We’'ll
begin examining this type of routing in the next lab.

Questions
1. Why would an administrator use a static route on their router?

2. How could you tell if a directly connected remote router didn’t have an IP
address configured correctly?

3. Why would you want to manually specify the source IP address when pinging
a remote router?
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D" # SUR () # # $*+
The following table outlines the commands introduced in this lab.

| "# # 39

, - [ *A20%'

1" #$%

Move up a level within configuration mode. For example, in
interface configuration mode move to global configuration mode.
Can also be used to exit configuration mode, and the console
session itself.

#&3$!' () *! Y%nt-name¥slot-
num+int-num%

Enter interface configuration mode for the specified interface.
Options include , $-!' & $%. +., /!"'#)0%.+., and /!'#)0
.+l

#29% 33' | 44%p-address%
subnet-mask%

Set the IP address and subnet mask of an interface. This can be
removed with the &5%#2% 33' ! 44 command.

#2% 563! YmerworkY%subnet-
maskYnterface%

Set a static route for the specified network and subnet mask out
the specified interface.

&5%t2%857) #&8055962%

Turn off domain lookups to speed up commands and typo
discovery.

&5%4- 6$35: &%

Turn on an interface.

2#&; Yp-address%

Ping an IP address. The IP address argument can be omitted to
enter to perform advanced pings such as using a specific source
interface.

4-5: %&$! ' () *1 4%

Display detailed information about interfaces.

4-5: %2%&$! " ()" %
<" # (%

Display interface status and associated IP addresses.

4-5: %t2% 563! %

Display the routing table and associated route information.

$')*!' 568! Y%p-address%o

Trace the route taken to the specified IP address.




