
6 CHAPTER 1 INTRODUCTION

use a microphone to change voice or music to an electric signal, we create a continuous

signal. In Chapters 4 and 5, we learn how to change sound or music to a digital or an

analog signal.

Video

Video refers to the recording or broadcasting of a picture or movie. Video can either be

produced as a continuous entity (e.g., by a TV camera), or it can be a combination of

images, each a discrete entity, arranged to convey the idea of motion. Again we can

change video to a digital or an analog signal, as we will see in Chapters 4 and 5.

Data Flow

Communication between two devices can be simplex, half-duplex, or full-duplex as

shown in Figure 1.2.

Figure 1.2 Data flow (simplex, half-duplex, andfull-duplex)
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In simplex mode, the communication is unidirectional, as on a one-way street. Only one

of the two devices on a link can transmit; the other can only receive (see Figure 1.2a).

Keyboards and traditional monitors are examples of simplex devices. The key-

board can only introduce input; the monitor can only accept output. The simplex mode

can use the entire capacity of the channel to send data in one direction.

Half-Duplex

In half-duplex mode, each station can both transmit and receive, but not at the same time. :

When one device is sending, the other can only receive, and vice versa (see Figure 1.2b).
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The half-duplex mode is like a one-lane road with traffic allowed in both direc-

tions. When cars are traveling in one direction, cars going the other way must wait. In a

half-duplex transmission, the entire capacity of a channel is taken over by whichever of

the two devices is transmitting at the time. Walkie-talkies and CB (citizens band) radios

are both half-duplex systems.

The half-duplex mode is used in cases where there is no need for communication

in both directions at the same time; the entire capacity of the channel can be utilized for

each direction.

Full-Duplex

In full-duplex duplex), both stations can transmit and receive simul-

taneously (see Figure 1.2c).

The full-duplex mode is like a street with traffic flowing in both direc-

tions at the same time. In full-duplex mode, going in one direction share the

capacity of the link: with signals going in the other This sharing can occur in

two ways: Either the link must contain two physically separate paths, one

for sending and the other for receiving; or the capacity of the is divided

between signals traveling in both directions.

One common example of full-duplex communication is the telephone network.

When two people are communicating by a telephone line, both can talk and listen at the

same time.

The full-duplex mode is used when communication in both directions is required

all the time. The capacity of the channel, however, must be divided between the two

directions.

1.2 NETWORKS

A network is a set of devices (often referred to as nodes) connected by communication

links. A node can be a computer, printer, or any other device capable of sending and/or

receiving data generated by other nodes on the network.

Distributed Processing

Most networks use distributed processing, in which a task is divided among multiple

computers. Instead of one single large machine being responsible for all aspects of a

process, separate computers (usually a personal computer or workstation) handle a

subset.

Network Criteria

A network must be able to meet a certain number of criteria. The most important of

these are performance, reliability, and security.

Performance

Performance can be measured in many ways, including transit time and response time.

Transit time is the amount of time required for a message to travel from one device to


