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Objective

In this lab you will configure Frame Relay on four routers in a hub-and-spoke topology.

Scenario
In an effort to cut costs, Company XYZ is going to implement a Frame Relay hub-and-spoke topology to connect four sites. All four routers will reside on the same LIS (logical IP subnet). You have been asked to configure each router for Frame Relay. In order to provide connectivity between ILM, ORD, and RDU, you will disable Frame Relay ARP (Inverse ARP) and use the frame-relay map command. 

Procedures
Before beginning this lab, it is recommended that you reload each router after erasing its startup configuration. This will prevent you from having problems caused by residual configurations. Once you have prepared the equipment, proceed with Step 1.

Step 1
Build and configure the network according to the above diagram, but do not configure the routers’ serial interfaces or a routing protocol yet. Use the Adtran Atlas 550, or similar device, to simulate the Frame Relay cloud. 

Step 2
Configure each router’s serial interface for Frame Relay; use the frame-relay map command to manually map the other router’s IP addresses to the DLCI:

ORD(config)#interface s0

ORD(config-if)#ip address 192.168.6.5 255.255.255.0
ORD(config-if)#encapsulation frame-relay

ORD(config-if)#frame-relay map ip 192.168.6.1 19 broadcast

ORD(config-if)#frame-relay map ip 192.168.6.3 19 broadcast

ORD(config-if)#frame-relay map ip 192.168.6.4 19 broadcast

1. When you configure a frame-relay map for a DLCI, what happens to Inverse ARP on that DLCI?

Because the Adtran Atlas 550 is configured with PVCs between the spoke routers, you must disable Inverse ARP on that PVC for the purposes of this lab. Otherwise, the spoke routers will communicate directly over PVCs among themselves, which do not exist in the lab scenario. 

Disable Inverse ARP for IP on DLCI 20 and 21 using the following command:

ORD(config-if)#no frame-relay inverse-arp ip 20
ORD(config-if)#no frame-relay inverse-arp ip 21
Next, configure LAX:

LAX(config)#interface s1

LAX(config-if)#ip address 192.168.6.1 255.255.255.0
LAX(config-if)#encapsulation frame-relay

LAX(config-if)#frame-relay map ip 192.168.6.3 18 broadcast

LAX(config-if)#frame-relay map ip 192.168.6.4 17 broadcast
LAX(config-if)#frame-relay map ip 192.168.6.5 19 broadcast
Next, configure RDU:

RDU(config)#interface s1

RDU(config-if)#ip address 192.168.6.4 255.255.255.0
RDU(config-if)#encapsulation frame-relay

RDU(config-if)#frame-relay map ip 192.168.6.1 16 broadcast

RDU(config-if)#frame-relay map ip 192.168.6.3 16 broadcast

RDU(config-if)#frame-relay map ip 192.168.6.5 16 broadcast

Finally, for the purposes of this lab, disable Inverse ARP for DLCI 18 and 21, which connects to the PVC that will not used in this scenario:

RDU(config-if)#no frame-relay inverse-arp ip 18
RDU(config-if)#no frame-relay inverse-arp ip 21
Last, configure ILM:

ILM(config)#interface s0

ILM(config-if)#ip address 192.168.6.3 255.255.255.0
ILM(config-if)#encapsulation frame-relay

ILM(config-if)#frame-relay map ip 192.168.6.1 16 broadcast

ILM(config-if)#frame-relay map ip 192.168.6.4 16 broadcast

ILM(config-if)#frame-relay map ip 192.168.6.5 16 broadcast

Finally, for the purposes of this lab, disable Inverse ARP for DLCI 17 and 20, which connects to the PVC that will not used in this scenario:

ILM(config-if)#no frame-relay inverse-arp ip 17
ILM(config-if)#no frame-relay inverse-arp ip 20
Step 3

After configuring all four routers, verify that their serial interfaces are “up and up” using the show interface command.

Also, issue the show frame-relay map command on each router. 

2. According to the output of the show frame-relay map command, are the IP-address-to-DLCI mappings “static” or “dynamic?” _______________

Step 4
Enable RIP (version 1) on each router. Advertise all directly connected networks, but do not send updates on the Ethernet interfaces. The commands to do this are:

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

Once RIP is configured, use the show ip route command to verify that each router has a route to all networks. Troubleshoot as necessary.

On LAX, issue the command show ip interface s1:

Serial1/0 is up, line protocol is up

  Internet address is 192.168.6.1/24

  Broadcast address is 255.255.255.255

  Address determined by setup command

  MTU is 1500 bytes

  Helper address is not set

  Directed broadcast forwarding is disabled

  Multicast reserved groups joined: 224.0.0.9

  Outgoing access list is not set

  Inbound  access list is not set

  Proxy ARP is enabled

  Security level is default

  Split horizon is disabled
  ICMP redirects are always sent

<output omitted>

According to the output of this command, split horizon should be disabled. By default, split horizon is disabled when you configure Frame Relay (or SMDS) encapsulation on an interface.

3. What is the purpose of split horizon?

Step 5
Company XYZ has asked you to experiment using split horizon with this topology. Enable split horizon on LAX’s s1 using the following command:

LAX(config)#interface s1
LAX(config-if)#ip split-horizon
After enabling split horizon on LAX, refresh the routing tables of all routers using the following command:

LAX (ORD, ILM, RDU)#clear ip route *
Check the routing tables of all four routers. Neither ORD, ILM, nor RDU should have a complete table.

4. Which route is missing from ORD’s table? Which route is missing from RDU’s table? From ILM’s table? 
ORD ___________________________ 
RDU ___________________________ 
ILM ___________________________

5. Why are these routes missing? 
______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
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