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Subject:


Create a Frame Relay network based on routers and switches from Cisco Frame Relay. Configuring Frame Relay switching based on the DLCI Static arrays.

Task A: Simple Frame Relay connections back-to-back

1. The simplest example of the use of Frame-Relay is a superstructure encapsulation frame-relay link over serial point-to-point. 
2. There should be two Cisco routers equipped with serial interfaces and connect them cable DTE-DTE Serial.
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3. When configuring interfaces enable Frame Relay encapsulation, specify the IP address mapping to the target Frame Relay DLCI (Data Link Connection Identifier). Remember to set the clock frequency for the serial link on the side of the DCE. Example configuration (DTE Router) 
Router 1 (config) #interface Serial0 / 0
Router1 (config-if) #ip address 200.200.201.1 255.255.255.0

Router 1 (config-f)#encapsulation frame-relay
Router 1 (config-if) #no keepalive

Router1 (config-if) # frame-relay map ip 200.200.201.1 42

Router1 (config-if) # frame-relay map ip 200.200.201.2 42

Router 1 (config-if) #no sh

Router DCE:
Router2 (config) #interface Serial0 / 0

Router2 (config-if) #ip address 200.200.201.2 255.255.255.0

Router2 (config-if) #clock rate 2000000

Router2 (config-f)#encapsulation frame-relay
Router2 (config-if) #no keepalive

Router2 (config-if) # frame-relay map ip 200.200.201.1 42

Router2 (config-if) # frame-relay map ip 200.200.201.2 42

Router2 (config-if) #no sh


where 42 is DLCI.
Used no-keepelive command disables messaging device for checking the activity of the opposite (not available at the Frame Relay encapsulation), encapsulation frame-relay builds Frame Relay over serial interface.

4. After the connection should test (ping) and Frame Relay mapping check:
Router # show frame-relay map
Task B: Preparing the network topology switching to Frame Relay

1. You need to prepare for the installation work consisting of one router located centrally and having a greater number of serial interfaces and two gateway routers have at least one serial interface and one Ethernet port. In the network-based serial interfaces will be implemented Frame Relay switch. In other segments of the network - based on Ethernet frames. [image: image2.png]200.200.200.1 200.200.201.1 202002012 200.200.202.1___
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2. You must configure the Ethernet interfaces and serial router, and PC stations - defining IP addressing (eg. The same way as in the figure). Ethernet interfaces and PC stations for diagnostic loopback interfaces can be replaced with appropriate routers.

Task C: Configure switch Frame Relay (Frame Relay Switch)
The first step in building a Frame Relay switch will configure Frame Relay. The network can be started only after the routers configuring the gateway Frame Relay Task D (routers R1, R2, R3). Initially there will only be used two-goal routers (R1 and R2).

Frame Relay switch router might be having a significant number of serial interfaces. In the laboratory they can perform this role primarily routers Cisco 2522, Cisco 2600/2800 but also equipped with a card NM-8 A / S or the Cisco 3600/3700 ​​routers with serial cards NM-4T / 8T Serial. Each Serial will be able to act as a frame relay switch port.

1. Turn on the switch Frame Relay router:
Router (config) # frame-relay switching
2. For each of the serial interface mode must be enabled Frame Relay encapsulation, remove the IP addressing in the interface and set the speed (by forcing the convenience of the type of terminal as serial DCE - if we are dealing with the tip of the DCE serial link we have to set the clock on this page):
Router (config-if) #no ip address
Router (config-if) #no keepalive

Router (config-if) #no frame-relay inverse arp
(This command applies to only some of IOS - deactivates the automatic transfer of information about the DLCI mapping for static that you configure)
Router (config-f), #encapsulation frame-relay
Router (config-if) # frame-relay-type dce 
Router (config-if) #clock rate 64000
The clock can (and must) be defined only for a DCE interface. Be aware of the proper installation of cables (signatures are "DTE" "DCE" are on the cables).

Caution: Frame Relay switch can not switch the frames between two 
DTE interfaces (only DTE-DCE, double DCE or DCE-DTE).

3. Then, you define each interface DLCI routing rules:
Router (config-if) # frame-relay route 222 serial interface 2 333
These rules apply to incoming frames for the serial interface. We define the interface to which there should be such a frame switch, and what the new DLCI give her there. In the example 222 to DLCI frames incoming serial interface 2 to which the frame is forwarded 333 to the new DLCI in the next link. Naturally we define a separate rule for each direction.
4. Monitoring:
Router # show frame-relay lmi
Router # debug frame-relay lmi
Debug switching process for the specific interface and DLCI:
Router # debug frame-relay switching interface SERIAL2 333
5. Check the settings: 
Router # show run
Router # show frame-relay route
Router # show frame-relay pvc
Note: In some versions of IOS word frame-relay in the above commands should be replaced by frame.

Task D: Configuring the gateway routers, Frame Relay 
1. Serial interface to the Frame Relay network in the router will be configured very similarly to the Task A. The router will, however, have two active interfaces - both having an IP address. One of them (Serial) will be connected to the public network and frame-relay with active Frame Relay encapsulation will process packets based on addressing DLCI instead of the Ethernet MAC. Configuring the Serial-gateway router requires the use of the following commands: - Activate frame-relay:
Router (config) #interface Serial 0/0

Router (config-if)#encapsulation frame-relay
Router (config-if) #no keepalive
Router (config-if) #bandwidth 64
- setting the IP address mappings for DLCI:

Router (config-if) # frame-relay map 222 200.200.201.2 IP broadcast

This line means that the frame containing an IP datagram sent by the router to 200.200.201.2 will be sent over the link in the Serial Option DLCI 222. broadcast will also broadcast transmission of IP datagrams (including multicast) to the Frame-relay.
Caution: in some versions of Cisco IOS Usually it is necessary to add the reverse (DLCI mapping allowing for proper interface IP):
Router (config-if) # frame-relay map ip 200.200.201.1 222 
Start the interface:
Router (config-if) #no shut
2. Now you must configure other routers (eg. R1 and R2) in analogy to the above example.

3. Checking the settings: 
Router # show frame-relay map
Maps are statically defined (as seen in the list).
Router # show frame-relay pvc
PVC status means active = is connected to the opposite end of the path (router lead-out movement of the cloud Frame Relay) = inactive is connected only with Frame Relay, deleted = absence of any connection to the defined configuration.

4. Check the frame-relay communications between IP networks.

Caution! In gate routers and in a Frame Relay switch you should set identical value of keepalive flag (responsible for the periodic sending of the message for checking whether or not the activity of the link). The discrepancy in the configuration will disable the protocol on one side:
Router (config-if) #no keepalive
debug:
Router # debug frame-relay packet

An exemplary configuration of the frame relay switch and the routers R1 and R2 (for connection with the drawing, except for the interface configuration of the test Ethernet or Loopback)
Frame Relay switch:
frame-relay switching

interface Serial0

encapsulation frame-relay

no keepalive

frame-relay-type dce

clock rate 1000000

frame-relay route serial interface 222 1 333

no shut

interface serial1

encapsulation frame-relay

no keepalive

frame-relay-type dce

clock rate 1000000

frame-relay route serial interface 333 0 222

no shut

Router R1-gate:
interface Serial0 / 1

ip address 200.200.201.1 255.255.255.0

encapsulation frame-relay

no keepalive

frame-relay map ip 200.200.201.2 222

frame-relay map ip 200.200.201.1 222

no shut

Router R2-gate:
interface Serial0 / 1

ip address 200.200.1.2 255.255.255.0

encapsulation frame-relay

no keepalive

frame-relay map ip 200.200.201.1 333

frame-relay map ip 200.200.201.2 333

no shut

5. You must define the rules of IP routing (eg. With the help of the RIP) between all the available IP network segments. Reminder: RIP routing run in each of the gateway routers: 
Router (config) #ip routing
Router (config) #ip classless

Router (config-router) # router rip

Router (config-router) #ver 2
Router (config-router) #network 200.200.200.0

Router (config-router) #network 200.200.100.0
Where network 200.200.200.0 and 200.200.100.0 are examples of networks directly connected to the router (one of them through the serial interface, the second - Ethernet).

Task E: Frame Relay network scaling  
It belongs to the central router (switch Frame Relay) connected with Serial another router (R3).
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You should then make the configuration of Frame Relay Frame Relay enabling communication with the device:

· add a new IP network interface connected to Ethernet or Loopback new router

· program additional IP address mapping in the router-gateways

· create new DLCI for new connection

· expand the array routing frame-relay 

· network test


Note: If you have problems with communication through the cloud Frame Relay should be used to command the controlling state routes in the Frame Relay switch:
Router # show frame-relay route
where in the last column will be given the status of the route: inactive (no access), static (no keepalive selected options for serial interfaces), active (active, selected keepalive for serial interfaces).

Note: Asymmetry keepalive settings for interconnected serial interfaces will result in inactive status routes Frame Relay. The current task was consistently chosen option no keepalive for all serial interfaces.

