8.1 INTRODUCTION

A network is a set of connected devices. Whenever we have multiple devices, we have
the problem of how to connect them to make one-to-one communication possible. One
solution is to make a point-to-point connection between each pair of devices (a mesh
topology) or between a central device and every other device (a star topology). These
methods, however, are impractical and wasteful when applied to very large networks.
The number and length of the links require too much infrastructure to be cost-efficient,
and the majority of those links would be idle most of the time. Other topologies
employing multipoint connections, such as a bus, are ruled out because the distances
between devices and the total number of devices increase beyond the capacities of the
media and equipment.

A better solution is switching. A switched network consists of a series of interlinked
nodes, called switches. Switches are devices capable of creating temporary connections
between two or more devices linked to the switch. In a switched network, some of these
nodes are connected to the end systems (computers or telephones, for example). Others
are used only for routing. Figure 8.1 shows a switched network.

Figure 8.1 Switched network
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The end systems (communicating devices) are labeled A, B, C, D, and so on, and the
switches are labeled I, II, III, IV, and V. Each switch is connected to multiple links.

8.1.1 Three Methods of Switching

Traditionally, three methods of switching have been discussed: circuit switching,
packet switching, and message switching. The first two are commonly used today.
The third has been phased out in general communications but still has networking
applications. Packet switching can further be divided into two subcategories—virtual-
circuit approach and datagram approach—as shown in Figure 8.2. In this chapter, we
discuss only circuit switching and packet switching; message switching is more con-
ceptual than practical.



Figure 8.2  Taxonomy of switched networks
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8.1.2 Switching and TCP/IP Layers
Switching can happen at several layers of the TCP/IP protocol suite.

Switching at Physical Layer

At the physical layer, we can have only circuit switching. There are no packets
exchanged at the physical layer. The switches at the physical layer allow signals to
travel in one path or another.

Switching at Data-Link Layer

At the data-link layer, we can have packet switching. However, the term packet in this
case means frames or cells. Packet switching at the data-link layer is normally done
using a virtual-circuit approach.

Switching at Network Layer

At the network layer, we can have packet switching. In this case, either a virtual-circuit
approach or a datagram approach can be used. Currently the Internet uses a datagram
approach, as we see in Chapter 18, but the tendency is to move to a virtual-circuit
approach.

Switching at Application Layer

At the application layer, we can have only message switching. The communication at
the application layer occurs by exchanging messages. Conceptually, we can say that
communication using e-mail is a kind of message-switched communication, but we do
not see any network that actually can be called a message-switched network.






