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Module 11 – Access Protocols

Summary

This module describes the differences between access and backbone protocols, how virtual connections are established through packet switched networks, and how 1s and 0s are coded into two examples of protocol data units for access.

Module Objectives

Upon successful completion of the module, the student should be able to:

· Identify the three general categories of protocols.

· Describe the X.25 protocol’s layers and their functionality.

· Identify the four types of network connections that X.25 uses.

· Describe the differences between Logical Channels and Virtual Circuits.

· Name and describe the different types of Virtual Circuits.

· Describe the three types of packets used by the X.25 protocol.

· Describe how X.25 handles lost packets.

· Describe how Frame Relay differs from X.25.

· Explain the use of the Control Plane and User Plane in Frame Relay.

· Describe Frame Relay’s frame structure.

· Explain the two ways that Frame Relay handles congestion.

Prerequisites

Read DigiPoints, Volume 1, Chapter 11.
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Which category of protocol has the highest speed?

How does technology migrate between these protocols?

What do the acronyms ATM, SMDS, FDDI, SONET, etc., represent?

X.25 Protocol


Physical Level



Link Level



   Packet Level

What is the purpose of the Physical Level?

How many links in the Link Level?

How are DTE and DCE defined differently in X.25 than in other data communications applications?

What is the function of the Packet Level?

What are the different connections that can be set up at the Packet Level?

Packet Format





What are the different packet sizes that can be used in X.25? Why?

What is the default packet size?

What type of sequence tracking is maintained in X.25?

Why is this important?

Logical Channels and Virtual Circuits



What is the difference between a logical channel and a virtual circuit?

Where is each to be found?

What is assigned to track packets?

What is a virtual circuit?

Virtual Data Call Flow


What are the different steps needed to make a virtual call?

How is this different from a circuit switched call?

Describe how Fast Select and Fast Select with Immediate Clear differ.

X.25 Packet Types

Call Request                                 DATA


         Call                    

                                                                                               Termination


What is the purpose of the LCN in each of these packets?

What is the purpose of the GFI bits?

How much user data can be sent on one packet?

Handling Lost Packets

Which OSI Model Layer handles lost packets?

What is the difference between Reset and Restart in the X.25 protocol?

At what speeds was X.25 designed to operate?

Data Flow in a Frame Relay Network


How many OSI Layers are used within a Frame Relay network? 

How is this different from the X.25 protocol?

What is the advantage of this?

What speeds was Frame Relay designed to operate within?

Frame Relay came out of the development of what technology?

Relationship of C and U Planes


What are the basic functions of the C Plane?

What are the functions of the P Plane?

Frame Relay is said to be connection oriented. What does that mean?

Effects of Network Congestion


What is occurring at “A”?

What is occurring at “B”?

What is the cause of congestion?

Frame Structure


What is the DLCI?

What is the default size?

What is the maximum size?

What does the C/R 0/1 provide?

What type of Frame Check technology is used? How many bits are needed?

What causes a frame abort?

Explicit and Implicit Signaling

Explain the difference between Explicit and Implicit Signaling?

How are FECN and BECN used in Explicit Signaling?

What is the purpose of the DE bits?

What is meant by CIR and how does the network use these parameters to manage congestion?

In Frame Relay, where are the packets discarded when network congestion causes service levels to begin deteriorating?

Summary

· Backbone, Network Access, and LAN Protocols

· X.25 Protocol

· OSI Layers 1 – 3

· 4 Types of connections

· 9.6 kb/s access speeds

· Error correction at switches

· Logical Channels & Virtual Circuits

· Call Request, Data, and Call Termination Packets

· Restart vs. Reset

· Frame Relay

· OSI Layers 1 – 2

· Faster

· No error checking

· 56 kb/s to 45 Mb/s

· Control Plane & User Plane

· Virtual Circuits

· Frame Structure: Flag, Address, Information Check Sequence, Flag

· Congestion Control: Explicit & Implicit

· DLCI, FECN, BECN, DE, CIR

Study Questions

1.
What is a Switched Virtual Circuit? How does it differ from a Permanent Virtual Circuit?

2.
Describe in detail the way a Switched Virtual Circuit (Virtual Call) is set up under X.25.

3.
What are the differences in the way calls are routed through a network in Frame Relay and X.25?

4.
How are calls multiplexed in Frame Relay?

5.
How do access and backbone protocols differ?

6.
Describe the four types of possible connections in an X.25 network.

7.
How does the DLCI in Frame Relay differ from an X.25 virtual circuit number? In what ways is it the same?

8.
What is the purpose of the Committed Information Rate in Frame Relay?
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