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PART I Basic Communication Concepts

Unit 1 Brief Introduction of Modern Communication

1.1 Text

1.1.1 Communication

Modern communication means a technology using light wave and electromagnetic wave to
transmit or exchange information from one place to another rapidly and accurately, so it’s also
called telecommunication technique.

Along with the unceasing development and fusion of communication technique, computer
technique and control technology, performance of communication systems have enormously
expanded, such as visible text, electronic mail-box, video telephone and conference, etc.,
accompanied with the communicating content extension from simplex voice and text signals to
multimedia information including sound, text, data, picture and so on. Not only efficient
information transmission, but also information collecting, processing, storage and displaying are
carried out by modern communication network.

Classification of modern communication systems is different along with the different
classifying manners.

1. Simplex & Half-duplex & Full-duplex Communication

According to the information direction transmitted in channel, modern communication
systems can be divided into the simplex communication systems, half-duplex communication
systems, and full-duplex communication systems .

In simplex communication systems such as radio and television broadcasting, signals can
only flow in one direction. In half-duplex communication systems, signals can flow in both
directions, but only one direction at a time (not simultaneously). Typically, once a party begins
to receive a signal, it must wait for the transmitter to stop transmitting, before replying. Full-
duplex systems are employed in many communication networks, in which signals can flow in
both directions.

2. Serial & Parallel Communication

According to the number of information communicating approaches, modern communication
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systems can be divided into the serial communication systems and the parallel communication

systems.
Fo 1011 1001
Transmitter Receiver
DTE DTE
(a)
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Figure 1-1 Serial communication and

Parallel communication

Serial transmission is the process of sending data
one bit at one time, sequentially, over a communication
channel, as shown in Figure 1-1(a). Parallel
transmission is mainly employed in real-time
communication ' and data communication between
computer and its peripherals, in which several data bits
are packed together and transmitted simultaneously as
shown in Figure 1-1(b).

3. Synchronouns & Asynchronous Communication

According to the control methods of information
transmitted in channels, modern communication systems
can be divided into the synchronous communication
systems and the asynchronous communication systems.

In asynchronous communication system, every symbol is transmitted independently at

variable data rate, only one symbol at one time. A start bit (e.g. logic level 1) serves to represent
the start of a new symbol, and a stop bit (e.g. logic level 0) serves to the represent the end of a
symbol. Usually, the start bit length takes one bit while the stop bit length required by the
system can be 1, 1.5 or 2 bits as shown in Figure 1-2. Since the transmission of every symbol
usually requires 2~~3 additional bits, asynchronous transmission usually lacks efficiency.

In synchronous communication system, information is transmitted in forms of data block.

Each block has a preamble bit and postamble bit respectively for symbolizing the start and end

of block. Apparently, synchronous communication system is more efficient than asynchronous
communication system, and is more adaptive for high speed data transferring .

Empty
state

0

Parity bit Space or next
5~ 7hit . * or free + start bit
' P stop
bit bit
T
1.5
20

Figure 1-2  Asynchronous communication

4. Point-to-point & one-to-multi-points & multi-to-multi-points Communication

According to the line connecting modes and signal interacting ways between signal source
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and destination, modern communication systems can be divided into point-to-point
communication systems, one-to-multi-points communication systems and multi-to-multi-
points communication systems.

In point-to-point communication system shown in Figure 1-3(a), the connection between
the terminals, such as terminal A and B, was generally implemented through a dedicated line. In
point-to-multipoint communication system shown in Figure 1-3(b), connection between every
terminals (such as terminal A, B,:--, N, et al. ) is accomplished via a transferring equipment. In
multipoint-to-multipoint communication system, data is transmitted flexibly between several
terminals through a switching device, with the direct or stored-and-transferred method.

Terminal A Terminal B Terminal A Terminal a
() point - to - point communication Switching
Terminal B A
e device Terminat n
Relay Station
Terminal &
Terminal A || Terminal B |...| Terminal ¥ Terminal N
(b) Branch Style (c) Switching Style

Figure 1-3  piont-to-piont & one-to-multi-points & multi-to-multi-points communication

1.1.2 History of Modern Communication

Communication comes up along with the history of humanity since people have to transmit
information and exchange their views each other. Since electricity was invented by Volta,
people had begun to try to communicate making use of electricity. The development of modern
communication can be illustrated by those milestone events listed in the following Form 1-1.

Form 1-1  Memorabilia of modern communication

Age Event Significance
Beginning of a new era that electricity being used by
1837 Morse invented the line telegraphy
people for Jong-distance information transmission
Transmitting voice signals by using current intensity
1876 A.G.Bell invented telephone
directly
1864, Maxwell predicted the existence of electromagnetic Providing modern wireless communication with theory
1887 radiation in 1864, and Hertz demonstrated it in 1887 basis
Early 20th Changing communication signal from simplex audio
Amplitude modulation (AM) appeared
century signal to hybrid signal of voice, music, picture signals
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Age Event Significance
Improved communicating quality by overcoming the bug
1936 Frequency modulation (FM) appeared that AM signal is prone to interference, and impelled the
development of mobile communication
Development of communication from analog to digital
Nygquist’s Theorem was introduced in; o
1928 transmission;
A.H.Reeves invited pulse code modulation (PCM) )
1937 Analog signal being digitally transmitted via PCM
communication technique; .
1950 technique, and improving the ability of communication
A.G.Bell tumed out the PCM equipment successfully
system to anti-jamming
Shannon Formula, Nen-distortion Coding Principle,
Providing communication validity and reliability with
1940s- Error-correction Coding Principle , Signal and Noise
theory basis, promoting communication technology to be
1950s Theory, Modulation Principle, Signal Detection Theory
mature and progressive
appeared
Breaking the new path for international
The first satellite for communication launched
1960 communication, bringing on the rapid development of
successfully
space communication
1960 Cable television, laser communication, radar, computer Photoelectricity processing technology and radio
5
network and digital communication technology appeared astronomy getting great development
9 large-scale-integrated circuit (LSI), Private (Automatic) Commercial satellite communication, optical fiber
1970s
Branch exchange, microprocessor developed rapidly communication getting rapid development
980 Very-large-scale-integrated circuit (VLSI), Integrated Promoted mobile communication, and optical fiber
1980s

Services Digital Network (ISDN) appeared

communications into application

communication [kemju:ni'keifan]
electromagnetic [i'lektraumaeg'netik]
telecommunication ['teli-kemju(:)ni'keifan]
unceasing [An'si:sin]
visible ['vizabl] adj. BEHELE); BHER, Bi5 LK
video ['vidiau]
telephone ['telifsun]
channel ['tfaenl]

simplex ['simpleks]

Technical words and phrases

adj. ANMER), FREEN)

adj. PRI B

n. HiE; HIEHL

n. {518, AU

adj. AN, B

simplex communication T {5
half-duplex n. [T

half-duplex communication

LTS

n. 815 BK&R
adj. FRALEY; ELRLSERT
n. SBAE, TEHBBE WES




