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Module 9 – Network Architectures

Summary

This module describes the two primary arrangements by which signals are carried from one location to another: Circuit switched and packet switched systems.

Module Objectives

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

· Describe the difference between a circuit switched system and a packet switched system.

· Identify the three phases that occur in a circuit switched system.

· Explain the purpose of the message unit structure.

· Describe, at a high level, the functionality of the SS7 network.

· List the benefits expected from the Multi-Service Network.

Prerequisites

Read DigiPoints, Volume 1, Chapter 9.

Generic Circuit Switched Network
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Give an example of a circuit switched network.

For what type of application is this most applicable?

What is a disadvantage of this type of architecture?

What type of equipment is found at the nodes?
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Common Control

What is the difference between a progressive control switching and common control switching?

Which is most widely used?

What are the three phases of making a call?

What is the impact of this overhead when establishing connections of short duration?

Circuit Switched                                        Packet Switched
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What is the difference in call handling between a circuit switched architecture and a packet switched architecture?

What type of information flow is the packet switched architecture designed to handle?

What capability does the packet switched architecture need that is not required of circuit switched architecture?

Packet Format
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What information is found in the Header?

Why is the header important?

What type of user data is found in the Information portion?

EXERCISE
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What are the two types of Protocol Data Units (PDU)?

To what layer of the OSI model does the Packet Format correspond?

How does the Message Format differ from the Packet Format?

How does the network process these “packet” units?

Routing Considerations for Packet Switching

	Routing Consideration
	What’s Included

	Performance
	Number of hops, Cost, Delay, Throughput

	Decision Time
	Packet (Datagram)

Session (Virtual Circuit)

	Decision Place
	Each node (Distributed)

Central node (Centralized)

Originating node

	Source of Information on Network Status
	None, Local, Adjacent Nodes,

Nodes along route, All nodes

	Routing Strategy
	Fixed, Flooding, Random, Adaptive

	Adaptive Routing Update Time
	Continuous, Periodic, Major load change,

Topology change


How does limiting “hops” improve performance?

What is the limitation of this method of improving performance?

What is the difference between Datagram Service and a Virtual Circuit?

What are the different ways in which the routing can be determined?

List the different routing strategies.

What are the three basic Adaptive Routing Update Time methods?

Network Architecture

	Application
	Type of Switching
	Industry

	Public Switched Telephone Network (PSTN)
	Circuit
	Telephony

	Common Channel Signaling
	Packet
	Telephony

	Wide Area and Metropolitan Area Networks
	Packet
	Data

	Multi-Service Network
	Hybrid
	Cable Telecommunications


Which of these networks is the CATV working in?

How is this changing?

PSTN


What type of control is the PSTN based upon?

What is the technology that delivers service to the user?

Which architecture is being used on the PSTN?

CSS Network Links
What did the CCS network do for the PSTN?

What type of switching architecture is used here?

What is the purpose of the STP and the SCP?

CCS Links

	Link Designation
	Link Function

	A-Link
	Access Link – Switch or Database access to STP

	B-Link
	Bridge Link – Interconnection of STP pairs in different regions (redundancy for reliability)

	C-Link
	Cross Link – Interconnection of pairs of STPs in the same region

	D-Link
	Network Interconnect – Interconnects STPs of different carriers

	E-Link
	Extended Link – Connects switch to STP in another region

	F-Link
	Facilities Link – Name for the CCS link between switches when the packet switch functionality is built into the telecommunications switch itself, and no STP is involved in the message routing


*Refer back to WB 9.11 for visual reference of these links.

What advanced network capabilities are made possible by the CCS network? 

WANs & MANs








What do WANs and MANs interconnect?

What is the interface between the LAN and the packet network?

What are the basic ITU standards that this conforms to?

What do the acronyms WAN and MAN mean?

Multi-Service Network


What is the implication of MSN?

What type of services can be offered via this model?

Where do the broadband and narrowband services meet to be combined and sent to the user?

If the set-top box is processing packets, what can be the impact of faulty design in a full service, fast packet network?

Study Questions

1.
What is the difference between a circuit switched connection and a packet switched connection?

2.
What are the three phases of a circuit switched connection?

3.
What is the difference between a Protocol Data Unit and a packet?

4.
What is the capability of a packet switched node to hold information until it can be passed to another node?

5.
What is the function of the PAD? What are the three ITU standards to which it must conform, and what do each of those standards include?

6.
Give an advantage of virtual circuit service over datagram service. Also, give an advantage of datagram service over virtual circuit service.

7.
What is the ITU standard for interconnecting packet switched networks, and what is another name for the interconnected network as a whole?

8.
What is a potential problem that can occur if packet switching in a full service network is extended to the set-top box?
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Break into groups of 9 individuals.


Pick a person to be “Network manager”. This person will report how the exercise proceeded, and distribute the index cards





You will be given 6 index cards for switches, and one for destination. You will also be given a small envelope labeled source.





Network Manager: Give these to 8 people, who are to act as a switch with a particular number and source and destination.





Source has an envelope with an original message, cut into packets. Each packet has a route through the network. Source starts the distribution. After that, the switches route to the next location. Destination must reassemble the message.





Each ring of the bell is one clock cycle. The source releases one message, in alphabetical order, per clock cycle.





Switches can route only one message to the next switch per clock cycle. You must keep all the others until the next cycle. Route the lowest alphabetical message first. (A before B, etc.)





Keep track of how information flows through your network of switches.





Note any problems/challenges.





You have 10 Minutes!
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