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Objective: Please Read Over The Entire Lab Before You Begin!

In this lab, you will configure a Cisco router to be a part of an autonomous system using IGRP as the routing protocol. 

Scenario

The Air Guitar Company wishes to connect their company sites.  They would like you to use the map above to connect their three sites so they can exchange information between the LANS at each site.

Step 1

DO NOT disconnect or change the configuration of the router serial cables! Start by erasing all existing configurations from the routers and switch (erase start, reload; or erase nvram for the 1900 switch). Configure the routers according to the attached WAN map.

Now configure IGRP. Use the global configuration command:


router igrp [autonomous system number]

To participate in the exchange of IGRP information, your router must be assigned an autonomous system number (AS) that is used to identify the network. Sixteen bits are used to represent the AS number (1-65535).

For the lab, all routers will be in the same AS, number 364. Use this command:


router igrp 364

As with RIP, once you have enabled the routing protocol, you must indicate what networks will send and receive updates. Do this for ALL directly connected networks. Remember to use classful addresses, ignore subnet fields.


network 192.168.X.0 (example)
Step 2

Monitor your routing table to insure that the WAN is functioning properly. Troubleshoot as necessary.


show ip route


debug ip igrp events


debug ip igrp transactions
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Step 3

Once the network has converged (you see all the WAN’s network numbers in the routing table), examine your IGRP settings.

Use the command:

show ip protocols

1. How often are IGRP updates being sent?

2. When is the next update due?

3. How long will it take for a route to become invalid?

4. How long will the router hold down, or wait to accept a new route?

5. What is the maximum hop count and default hop count?

IGRP Metrics
The metric for a route can be a number between 0 - 16,777,213.  With so many possible values, routes can be more accurately measured. 

Calculated by default as follows:

K1 * B + [K2 * B/(256 – L)] + K3 * D

Where


K1, K2, K3 = constants


B = bandwidth


D = delay


R = reliability


L = load

By default, K1 and K3 = 1, and K2 = 0; thus IGRP’s metric boils down to the following calculation: bandwidth + delay
Step 4
Adjust the IGRP settings to allow for faster convergence on all three routers.

Configure IGRP timers for Fast IGRP.

Fast IGRP is a specific set of timer’s settings that results in ultra-fast convergence (if your bandwidth settings are correct).

To set up for Fast IGRP, you will change the timers as follows: 15 seconds between updates, 45 seconds for route expiration, 0 seconds for hold-down, and 60 seconds for flushing the route from the table.

Use this command on all three routers. (note the mode you have to be in!):


router(config-router)#timers basic 15 45 0 60

Now, to disable holddown completely, use the command:


router(config-router)no metric holddown

This means that after the route for a given network has been removed, a new route for that destination network will be accepted immediately. Finally, reduce the max hop count to something more reasonable than 100. Use the command:


router(config-router)#metric maximum-hop 50 

Verify your settings with the appropriate command to view IGRP’s timers.
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Step 5
From privileged mode enter the following command on routers TRACY and CLYDE

router#show ip route

Note the metric for the route from each to DUBLIN.

Recall that IGRP uses bandwidth in its metric calculation. What command will tell you the bandwidth settings for an interface?

Check the bandwidth on your serial 0 on TRACY and serial 1 on CLYDE. Note that it is set for a T1 (1.544 Mbps). This is the default setting on a 2500 Cisco router. Assume the router is connected to a fractional T1 link; alter the bandwidth setting for these interfaces so that the metric will be correct. Remember bandwidth is entered in kilobytes, so 128 = 128,000 or 128k.   Use these commands:

TRACY router command

router#(config)interface S0



router#(config-if)Bandwidth 128


CLYDE router command
router#(config)interface S1




router#(config-if)Bandwidth 64

From privileged mode enter the following command on routers TRACY and CLYDE again.

router#show ip route

Note the change in the metric for the route from each to DUBLIN.  This will result in a metric that matches the fractional T1 WAN’s datalink.  NOTE: The bandwidth command does not change the speed of the link or the hardware; it only sets the router locally.  When using the bandwidth command the router will use the bandwidth you set to calculate its metric for the route to DUBLIN.  This will not change the way the DUBLIN will calculate its metric to the TRACY and CLYDE.

Step 6
Configure the IGRP process on router DUBLIN to unequal-cost load balance

At DUBLIN router enter the following command from privileged mode:


router#show ip route

You will have two equal cost routes to the 10.1.1.0/24 network LAN connected to routers TRACY and CLYDE, because the bandwidth settings above only affects TRACY and CLYDE locally.  What command can you use to check the bandwidth on the serial 0 and 1 interfaces on DUBLIN router?

On the DUBLIN router enter the following commands:

router#(config)interface S0



router#(config-if)Bandwidth 64

router#(config)interface S1



router#(config-if)Bandwidth 128
Now enter this command again, but first clear your ip table:

router#clear ip route *

router#show ip route

(You may need to wait for the next update)

You now only have one route in the table to the 10.1.1.0/24 network LAN.  

This is via serial 1, because this route has the greatest bandwidth and least delay.

The route via serial 0 will be reinstated in the routing table if the route via serial 1 goes down, or we set up unequal cost load. 

Configure the IGRP process on router DUBLIN to unequal-cost load balance using these commands:


router(config-router)#maximum-paths 2


router(config-router)#variance 2

Now enter this command again, but first clear your ip table:

router#show clear ip route

router#show ip route


(You may need to wait for the next update)

By adding these commands, the router will use a maximum of two paths to get to the same destination (the default is 4).  The variance command sets a range from the lowest (best) metric value to the highest (worst) metric value that will be included as one of the paths to use for unequal load balancing.  The (variance 2) command above takes the lowest metric and multiplies it by 2.  If another path falls within this range it can be used for traffic to the destination.  The packets are then forwarded with more packets going over the best path and less over the second best path.

Example
With maximum-paths 2 and the best path having the metric value 4012 and a variance of 2:  4012 * 2 = 8024
If another path to the same destination fall within this range it can be used. 

Now enter this command once again:

router#show ip route

Note the route via serial 0 is back in the routing table with a higher metric.  We have now setup unequal cost load balancing.
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