Cisco Semester 4 - Labs


Frame Relay Multi-point Configuration
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Objective

· Learn how to setup Frame Relay multi-point connections.

· Use common frame-relay troubleshooting tools.

Router configurations:

As with other router configurations, you can type this directly in the configuration or Copy and Paste from a Notepad file.  Remove all other frame relay configuration by erasing the startup-config and reloading your router.
Setup Information:

We will be using the same pair of Paradyne Frame-Saver devices used with the FR point-to-point lab.  The provide a total of four RS-530 ports as our Frame Relay network.  The units are pre-configured with PVCs as noted in the diagram above.  These units provide clocking and act as Frame Relay DCE interfaces on their RS-530 ports.  

Each PVC has been configured for a CIR of 128 Kbps.  

Overview of Multipoint Frame Relay:

The point-to-point example used a separate IP address for each sub-interface, which made a fairly complex network.  This time each router will have one IP address assigned to a serial interface configured for frame relay.  The sub-interfaces will be configured with DLCIs and as multi-point, but without IP addresses.  The same frame relay network can support multi-point frame relay, so no changes are required to the Paradyne Frame-Savers.  

Physical Connections and Port Setup

Connect your router Serial port 0 to the appropriate interface on the Frame-Saver switches using a DB-60 to RS-530 cable (provided by your instructor):

	Router
	Frame Saver
	Port

	Lab_A (FR_A_mp)
	1
	1

	Lab_B (FR_B_mp)
	1
	2

	Lab_C (FR_C_mp)
	2
	1

	Lab_D (FR_D_mp)
	2
	2


Step 1
Start with a “clean” configuration (erase start and reboot).

Step 2
Set the host name to FR_x_mp. ( x = A, B, C or D)

Step 3
Configure S0 to support Frame Relay IETF encapsulation.  Enable the interface (no shut).

Step 4
Wait about 1 minute and see if your router has received information from the switch regarding active DLCIs.   Use the following commands and note any interesting results:

Step 5
Show frame lmi
    What LMI Protocol are the switches using?  (Circle one):

Cisco

 ITU-T Q.933a   
ANSI T1.617 Annex D


Step 7
Show interface s0 – Record the following

  LMI enq sent  ___, LMI stat recvd ___, LMI upd recvd ___, DTE LMI up

  LMI enq recvd ___, LMI stat sent  ___, LMI upd sent  ___

  LMI DLCI ___  LMI type is ___  frame relay DTE

Step 8
Try Show Frame PVC and list all known DLCIs:

________________________________________________________________
Example: 

DLCI = 18, DLCI USAGE = LOCAL, PVC STATUS = ACTIVE, INTERFACE = Serial0

Step 9
How did your router learn of these DLCIs? _____________________________________ 

Sub-Interface Configuration

Setup DLCIs to other routers on Sub-Interfaces based on the “Frame Relay Lab Map” using the following sequences of commands.  

WARNING:  Do NOT use sub-interface S0.0 – it is the “base” interface 

Step 1
Create one sub-interface from interface configuration mode using the interface S0.101 multi command.   You do not need to issue a “no shut” on the subinterface – it follows the shutdown/no shut state of the interface.

Step 2
Assign three frame relay DLCIs to this sub-interface based on the table for your router:  frame interface-dlci xxx

	Router
	Interface IP
	DLCI

	FR_A_mp
	172.30.30.1
	102

	
	
	103

	
	
	104

	FR_B_mp
	172.30.30.2
	201

	
	
	203

	
	
	204

	FR_C_mp
	172.30.30.3
	301

	
	
	302

	
	
	304

	FR_D_mp
	172.30.30.4
	401

	
	
	402

	
	
	403


Step 3
Assign one IP address to the interface based on the table for your router with a class B mask:  ip address a.b.c.d  255.255.0.0
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Step 4
Try to ping all other routers from your router

	Router
	Interface IP
	Ping OK?

	FR_A_mp
	172.30.30.1
	

	FR_B_mp
	172.30.30.2
	

	FR_C_mp
	172.30.30.3
	

	FR_D_mp
	172.30.30.4
	


Step 6
Try Show Frame Map.    List the relationships between neighbor IP addresses and DLCIs

	Interface
	IP Address
	DLCI

	
	
	

	
	
	

	
	
	


Step 7
How do you think the router learned the IP addresses on the other end of the DLCI?
                    _________________________________________________________

Step 8
Clear the interface counters on your router (# Clear counters serial 0) and then use your Show commands like Show Frame PVC command.  Notice that the counters may show values because of traffic since the command executed.  Monitor some counters until new values appear.
Lab 6.8   RIP Routing over Frame Relay Multipoint

Introduction

Imagine connecting Ethernet ports on four routers together with a switch and assigning each router an IP address in the same subnet.  The switch provides a “dedicated” connection for each conversation to other routers based on the destination MAC address.  The routers will be able to ping each other using unicast Ethernet frames.  

Connecting routers using Frame Relay multi-point is very similar.   Instead of MAC addresses at layer 2, Frame-relay uses DLCIs.  Once a router associates a destination IP address with a DLCI, they can send IP packets across the frame relay “switches”.  It is not really “shared” like and Ethernet segment, because there is no such thing as a broadcast in frame relay.

As we will see, RIP routing has split-horizon enabled by default.  This prevents a router from advertising a route learned on an interface out the same interface.  Therefore a route learned on an interface from one neighbor cannot be distributed back out the same interface to another neighbor.  

Objectives
· Learn how to setup RIP routing over Frame Relay multi-point connections.

· Disable split-horizon to provide backup routes to other networks

Router configurations:

As with other router configurations, you can type this directly in the configuration or Copy and Paste from a Notepad file.

Setup Information:

This lab assumes you have just completed Lab 6.7 and have all four routers setup for Frame Relay multi-point.    
Step 1
Setup Class C stub networks on an Ethernet or Loopback port on each one of the routers as follows:   

	Router
	Stub Interface IP
	Mask

	FR_A_mp
	192.168.1.1
	255.255.255.0

	FR_B_mp
	192.168.2.1
	255.255.255.0

	FR_C_mp
	192.168.3.1
	255.255.255.0

	FR_D_mp
	192.168.4.1
	255.255.255.0


Step 2
Enable RIP routing on all routers.   Add network commands for all directly connected interfaces.  (Each router should have two directly connected networks – For example FR_A_mp has 172.30.30.0, and 192.168.1.0).  

Step 3
Monitor your routing table using “Show IP route” as your router learns of new networks.   You should learn of a total of three other networks via RIP.   List the number of hops shown to each network on other routers:

	Router
	E0 Interface IP
	Hops from you

	FR_A_mp
	192.168.1.1
	

	FR_B_mp
	192.168.2.1
	

	FR_C_mp
	192.168.3.1
	

	FR_D_mp
	192.168.4.1
	


Step 4
Try Show IP protocols  and list all sources of routing information:

____________________________________

____________________________________

____________________________________

Step 5
Try Show IP route and note which networks your router has learned via RIP:

____________________________________

____________________________________

____________________________________

Step 6
Predict what will happen before you try to ping, and then ping all other of the stub network IP addresses on the other routers.  

	Router
	Interface IP
	Prediction
	Ping successful?

	FR_A_mp
	192.168.2.1
	
	

	
	192.168.3.1
	
	

	
	192.168.4.1
	
	

	FR_B_mp
	192.168.1.1
	
	

	
	192.168.3.1
	
	

	
	192.168.4.1
	
	

	FR_C_mp
	192.168.1.1
	
	

	
	192.168.2.1
	
	

	
	192.168.4.1
	
	

	FR_D_mp
	192.168.1.1
	
	

	
	192.168.2.1
	
	

	
	192.168.3.1
	
	


Step 7
Disable split-horizon on the serial interface used for frame relay, and wait about a minute after all routers have done so.    List all sources of routing information:

____________________________________

____________________________________

____________________________________

Step 8
Try Show IP route and note which networks your router has learned via RIP:

____________________________________

____________________________________

____________________________________

Step 8
Predict what will happen before you try to ping, and then attempt to ping all other of the stub network IP addresses on the other routers.  

	Router
	Interface IP
	Prediction
	Ping successful?

	FR_A_mp
	192.168.2.1
	
	

	
	192.168.3.1
	
	

	
	192.168.4.1
	
	

	FR_B_mp
	192.168.1.1
	
	

	
	192.168.3.1
	
	

	
	192.168.4.1
	
	

	FR_C_mp
	192.168.1.1
	
	

	
	192.168.2.1
	
	

	
	192.168.4.1
	
	

	FR_D_mp
	192.168.1.1
	
	

	
	192.168.2.1
	
	

	
	192.168.3.1
	
	


.

Reflection: 

STOP!   Wait for other members of your lab team to complete their sub-interface setup before continuing
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