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How to built the Frame relay PVC connection

     I am going to introduce the Frame relay : what is the frame relay and how 

does the Frame relay PVC connection built.

     Before we talk about frame relay ,we should know some concept of  wide area network. Wan makes data connections across a broad geographic area. 

     There are three of Wan connection types we might select: Leased lines, circuit switched; and packet switched. 

   .Leased Lines—also known as a point-to-point or dedicated connection,

provides a single preestablished WAN communications path from the customer

premises through a service provider network to a remote network .This connection is reserved by the service provider for the client’s private use. Leased lines are very fast

but they are also costly. 
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  .Circuit switched –circuit switched is a WAN switching method in which a dedicated circuit path must exist between sender and receiver for the duration of the call. Circuit-switched connection are commonly used in environments that require only sporadic WAN usage. For example, It is used by service provider network when providing ISDN .

and it is cheap one. 
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  .Packet switched—Packet switched is a WAN switching method in which network devices share a single point to point link to transport packets from a source to a destination across a carrier network. Packet switching offers services similar to those of 

leased lines, except the line is shared, and the cost of the service is lower. But the cost of 

the service is higher than circuit switched connection types.  
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      From the following figure we can know both  leased line and packet switched  are synchronous serial; circuit switched is asynchronous serial. 
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      Since WAN technology and communicating equipment decide what type of  Layer 2 

Encapsulation protocol should use. There shows the protocols that are associated with the three WAN connectivity options. 

   The encapsulation protocols we used in leased line  is HDLC (which stands for High-level  Data link Control); PPP( point to point protocol); SLIP(Serial line Internet 

Protocol)

    As  we mention before, circuit switched will build the dedicated circuit duration of the call, so it use the as same protocol as leased line.

    The packed switched use the X25,frame relay, and ATM( Asynchronous Transfer Mode) protocol.  (see following figure)
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     So frame relay is a data link layer protocol that handles multiple virtual circuits.

It  is also an standard that defines the interconnection process between your router and service provider’s local access switching equipment. And it is a connection-oriented data link technology that is streamline to provide high performance and efficiency. 

    Because frame relay  relies on upper-layer protocol  for error correction and today’s more-dependable fiber and digital networks, the core aspects of frame relay function at lower two layers of the OSI reference model. And it does not define how the data is transmitted within the service provider’s Frame Relay cloud. Frame relay only works at

User’s DTE ( means Data terminal equipment) and provider’s DCE( data circuit –terminating equipment) or frame relay switch.

    Frame relay has some unique terminology associated with it. Now we are going to talking about several important  components:  such as VC, DLCI and Inverse ARP 

VC (Virtual Circuit) : Logical circuit created to ensure communication between two network devices. Include PVC (permanently VC means virtual is permanently established )  and SVC(switched VC which means virtual that is dynamically established on-demand); We will only talk about PVC which save bandwidth associated with circuit establishment and tear down in situations where certain virtual circuits exist all the time.

We are not going to discuss (SVCs) because it is not widely supported by service providers at this time.
oDLCI (Data-link connection identifier): A number that identifies the logical circuit between the router and the frame relay switch. Frame relay switch maps the DLCIs between each pair of routers to create a PVC.

oInverse ARP(Inverse Address Resolution Protocol): Method of dynamically associating a network layer address with a DLCI. It allows a router to discover the network address of a device associated with a VC. 

      When the router interface initializes , it begins a process of communications with the switch in which it initializes the link and attempts to map the remote IP address through Inverse ARP. There are sever steps show how a interface initializes.

       Step 1 : Each router through a CSU/DSU (Channel service unit/data service unit), connects to the frame relay switch.

       Step 2: When frame relay is configured on an interface, the router sends a status inquiry message to the frame relay switch. The message notifies the switch of the router’s status and asks the switch for the connection status of the router’s VCs;

      Step3: When the frame relay switch receives the request , it responds with a status message that includes the local DLCIs of the PVCs to the remote route to which the local router can send data. In here , we can see the frame relay switch responds a message with local DLCI is 100 , another one’s DLCI number is 400 ,and both are active.

      Step4: For each active DLCI, each router sends an Inverse ARP packet introducing itself. In here, the router sent its network IP address (click) ,and look the another router did same thing. 

   Step 5: when a router receives an Inverse ARP message, it creates a map entry in its frame relay map table that includes the local DLCI and the remote router’s network layer address. And the connection states appear in the frame relay map table .

   Step 6: Every 60 seconds , routers send Inverse ARP message on all active DLCIs.

[image: image6.png]IIIIIIII



[image: image7.png]Partial Mesh



[image: image8.png]Star (Hub and Spoke)






   Step 7: Every  10 seconds, router exchanges keep alives signal.

   So, the totally seven steps like following figure:











    So , these are total seven steps to initializes a frame relay link. 

Frame Relay allows you to interconnect your remote sites in a variety of ways. These called frame relay topologies; there are three of  them : Full Mesh; Partial Mesh;

And Star , we will explain one by one: 

    In a full-mesh topology, all routers have virtual circuits to all other destinations. This method, although costly, provides direct connections from each site to all other sites and allows for redundancy. For example, when one link goes down, a router can reroute traffic through other sites. As the number of nodes in the full-mesh topology increases, the topology becomes increasingly more expensive. 


In a partial-mesh topology, not all sites have direct access to a central site. Depending on the traffic patterns in your network, you may want to have additional PVCs connect to remote sites that require heavy data traffic. 


     A star topology, also known as a hub-and-spoke configuration, is the most popular Frame Relay network topology. In this topology, remote sites are connected to a central site that generally provides a service or application. This is the least expensive topology because it requires the least number of PVCs. In this scenario, the central router provides a multipoint connection because it is typically using a single interface to interconnect multiple PVCs.


       When you design internetworks, you need to make several key decisions concerning connectivity between different users or groups of users in your WAN environment. Through the table we can see each WAN connection has advantages and disadvantages 


And each method of connectivity also has characteristics inherent in its design, usage, and implementation. For example, Frame Relay is not available in all geographic regions. 
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Online version of the BCRAN (Cisco's e-learning )








