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Fundament to Data Communication

(BEEEEAM)

The need to communicate is part of man’s nature. Since the beginning of time man has
used different techniques and methods to communicate. Circumstances and available
technology have dictated the method and means of communications. Data communication
concerns itself with the transmission ( sending and receiving ) of information between two
parties. Now let’s learn the foundation knowledge of data communication.

Signals

1s and Os can’t be sent as they are across network links. They must be further converted
into a form that transmission media can accept. Transmission media work by conducting
energy along a physical path. So,a data stream of 1s and 0s must be turned into energy in the
form of electromagnetic signals.

Analogous and Digital

Both the data and the signals that represent them can take either an analog or a digital
form. The analog form refers to something that is continuous—a set of specific points of data
and all possible points between. The digital form refers to something that is discrete.

Information can be analogous or digital. Analog information is continuous. Digital
information is discrete.

Signals can be analogous or digital. Analog signals can have any value in a range and
digital signals can have only a limited number of values.

Characteristics of Communication Channels

The first is the transmission rate. The transmission rate of a communication channel is
determined by its bandwidth and its speed. The bandwidth is the range of frequencies that a
channel can carry. Since transmitted data can be assigned to different frequencies, the wider
the bandwidth ,the more the frequencies,and the more data can be transmitted at the same
time.

The speed at which data is transmitted is usually expressed as bits per second or as a
baud rate. Bits per second ( bps)is the number of bits that can be transmitted in one second.
The baud rate is the number of times per second that the signals being transmitted change.
Usually only one bit is transmitted per signal change and,thus,bits per second and the baud
rate are the same.

The second is the direction of transmission. The directions of data transmission are
classified as simplex, half duplex and full duplex. In simplex transmission, data flows in one
direction only. Simplex is used only when the sending device ,such as a radio, never requires a
response from the computer. In half duplex transmission,data can flow in both directions but
in only one direction at a time. Half duplex is often used between terminals and a central
computer. For example, interphone. In full duplex transmission, data can be sent in both
directions at the same time. A normal telephone line is an example of full duplex
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transmission. Both parties can talk at the same time. Full duplex transmission is used for most
interactive computer applications and for computer-to-computer data transmission.

The third is the transmission mode. Transmission modes include the asynchronous mode
and the synchronous mode. In the asynchronous transmission mode, individual characters
(made up of bits) are transmitted at irregular intervals, for example ,when a user enters data.
To distinguish where one character stops and another starts, the asynchronous
communication mode uses a start and a stop bit. ® An additional bit called a parity bit is
sometimes included at the end of each character. Parity bits are used for error checking. The
asynchronous transmission mode is used for lower speed data transmission and is used with
most communication equipment designed for personal computers.

Serial and Parallel Transmission

Data travels in two ways: serial and parallel. In serial data transmission, bits flow in a
series or continuous stream, like cars crossing a one-lane bridge. Serial transmission is the
way most data is sent over telephone lines. For this reason, external modems typically
connect to a microcomputer through a serial port. More technical names for the serial port are
RS-232C connector and asynchronous communication port.

With parallel data transmission,bits flow through separate lines simultaneously. In other
words , they resemble cars moving together at the same speed on a multilane freeway. Parallel
transmission is typically limited to communications over short distances and is typically not
used over telephone lines. It is,however,a standard method of sending data from the system
unit to a printer.

New Words and Expressions

technique [ tek'nmitk | n. ¥, fA

electromagnetic [ ilektroumeeg'netik | adj. - H#;H)
analog [ '®nolog] n. KLY

continuous [ kon'tinjuas | adj.  4kLEfY, ELER LN
discrete [ dis'kriit] adj. FEH, S8, AN IESEH)
characteristic [ keerikto'ristik | adj. FE/REMER, BLRIA) B A 1
frequency [ 'fritkwonsi] n. i

baud [bo:d] m.  JEHF( K HEERE AL

duplex [ 'djuzpleks | n. [ 5 3] T, XA

simplex [ 'simpleks | n. BT, Hifq]

interphone [ 'intofoun| n. XL

asynchronous [ e'sipkronas| adj. AFEIEFH, [H] S48
synchronous [ 'sipkronass | adj. [l & A= 11, [F 4
parity [ 'peeriti] n. [A5%, 5, [ 1] A AL

serial | 'sioriol | adj. EZLH

parallel [ 'paerslel | adj. F47HY,3H4TH)

resemble [ri'zembl]| v.  FH{LL

simultaneously [ simol'teiniosli | adv.  [&]H} b
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Notes to the Text

(D Since transmitted data can be assigned to different frequencies,the wider the bandwidth,
the more the frequencies,and the more data can be transmitted at the same time.
) H Since transmitted data can be assigned to different frequencies, 2 5 K R1E M 4], the
more. . . the more J&— /N XE LK A)F A 2Y FUUER oo o7
Bl A 4% i () 4R RE B A0 BC B AS [RI A48, By LA 9 R B A0 38 8 22 | [m]— ) (1] B 1% i 4
IR
(2 To distinguish where one character stops and another starts, the asynchronous
communication mode uses a start and a stop bit.
a]rp To distinguish where one character stops and another start J& A & 24 15, 76 8] P 1
AR1E ., where one character stops and another starts 2515 M 4], {E to distinguish [ 515
BT PRI — N FAEA AT GRS — S FAFTEA A 007 TP, 54550 B f
FA— RGN — SR,
(3@ More technical names for the serial port are RS-232C connector and asynchronous
communication port.
‘)5 RS-232C HHUMAEPRALAE : RS-232C 432 113 ) AP AR B i 45 4% (3 1 AN )38 ) & — R AmfE Y
“D” BUEIFEHY 25 SRS, HRTHLAY RS-232C 5 Z-R D" BURAPFEI 9 £HiEdEgs .
ERATH 4R b Ui RS-232C s MR lmIE O

Exercises to the Text

1. Translate the following words and phrases into English.
(L% (2) Phe (3)BTL (4) [[] (5)f5iH
(6) #2410 (7) ¥+ (8) HLHEHY (9) $fr0 (10) 4758
2. Answer the following questions according to the text.
(1) Please give out some characteristics of communication channels.
(2)Please write out the difference between bits per second(bps)and the baud rate.
(3)Please write out the difference between simplex and half duplex.
(4)How many types can transmission modes be divided into?
(5) Please write out the difference between serial transmission and parallel transmission,
and give out one or more examples.
3. Translate the following words and phrases into Chinese.
(1)baud (2)asynchronous (3) full duplex (4)parallel
(5) electromagnetic (6) discrete (7) simultaneously (8) parity
4. Translate the following paragraph into Chinese.
The third is the transmission mode. Transmission modes include the asynchronous
mode and the synchronous mode. In the asynchronous transmission mode, individual

characters (made up of bits) are transmitted at irregular intervals, for example, when a
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user enters data. To distinguish where one character stops and another starts, the
asynchronous communication mode uses a start and a stop bit. An additional bit called a
parity bit is sometimes included at the end of each character. Parity bits are used for error
checking. The asynchronous transmission mode is used for lower speed data transmission
and is used with most communication equipment designed for personal computers.



Communication Networks (& {S & )

Defined in broad terms, a communication network can be said to be a system composed
of the interconnection of basic communication components. Hence, a communication
network can be represented in terms of nodes and links to interconnect the nodes. © A
communication network is required in providing communication services to a multiple number
of users dispersed in a wide area. ®Communication services are represented in the form of
traffic within the communication network. Here, traffic designates a flow of information or
message through the communication network. Consequently, within the context of the traffic
concept, a communication network can be described as a system in which equipment is
interconnected to transport traffic originating from various communication services. ©

When the communication network is depicted as a combination of nodes and links, the
nodes represent communication equipment in the subscriber premises, as well as intraoffice
and interoffice transmission equipment, while links represent the transmission facilities. So,
if examined from the system standpoint, the basic components of a communication system
can be divided into subscriber equipment, switching systems, and transmission facilities.
Subscriber equipment is generally located within the subscriber premises and has the role of
transmitting and receiving information, as well as controlling signals between subscribers and
communication networks. Transmission facilities provide communication pathways for
transporting information between subscribers. In general, transmission facilities consist of
transmission media such as copper wire, waveguide, atmosphere and optical fiber and
various electronic devices deployed along the transmission media. ® Here, electronic devices
perform the function of amplifying, regenerating, and transforming transmitted signals. Also,
transmission equipment in the central offices carries out the function of connecting
transmission facilities to the switching systems. The switching system has the function of
interconnecting transmission facilities at various locations and adjusting traffic pathways
within the communication network. So the communication information generated from the
subscriber equipment is transmitted to the switching systems via transmission facilities and
interlinked via switching systems, thus accomplishing communication. ®

The basic components of a communication system are as follows. ® The portion that
links telephone offices is called the interoffice transit network or trunk network, and the
portion that links telephone office and the subscriber is called the subscriber network. The
transmission line that composes the interoffice network is called the trunk, and the
transmission line inside the subscriber network is called the subscriber loop or customer
loop. Also, the type of exchange that accommodates subscriber loops is called the local
exchange (LE), and the exchange that links only the trunks is called the interexchange (IE)
or transit exchange (TE). ? The corresponding signaling scheme is also divided into
subscriber loop signaling and trunk signaling. If communication networks are classified in



terms of traffic, they can be divided into public switched telephone network ( PSTN),
packet-switched public data network ( PSPDN) , private data network, and telex network.
Among them, PSTN is the largest and employs a circuit-switching scheme, while PSPDN and
private data networks are data communication networks that are based on a packet-switching
scheme.

New Words and Expressions

communication [ kamjumi'keifn] n. #f{E,{FE
network [ 'netwaik] n. %%

represent [ repri'zent] v. I/~

node [noud] n. 54, W, L&

service [ 'sawvis] n. RS, W5

traffic [ 'treefik] n. 25,165,V 5%
information [ info' meifn | n. {48 ,#%
message [ 'mesidz | n. HE,[FE
originate [ o'ridzineit | v. &, f74
depict [di'pikt ] v. 44,5
combination [ kombi'neifn] n. %4, 44
intraoffice [ intra'a:fis] a.  FAH
interoffice [ \inta'o:fis| a. JAE]HY
transmission [ treenz'mifn] n. {£i%,{54%
facility [ fo'siloti] n. &%

locate [lou'keit | v. {iF

subscriber [ sab'skraiba] n.

switch [switf] n. 3cHe,JF%

pathway [ 'pa:Owei]| n. /N&

transport [ 'treenspoit] n. Bk

media [ 'mirdia] n. A, BHE
waveguide | 'weivgeit | n. HS
atmosphere [ 'tmasfia ] n. K5, 55X
electronic [ ilek'tronik] a. HFH)
device [ di'vais] n. %%

deploy [di'ploi] v. J&JFF

amplify [ 'eemplifai | ». UK, ¥k
regenerate [ ri'dzenoreit]| v. E4:,FAE
transform [ traens'form] ». 2738 AR
generate [ 'dzenoreit] v. 74 fF R4
via [ 'viao | prep. %

accomplish [ o'kamplif] v. 58}, 54T
component [ kom'psunant] n.  #4>, B4
portion [ 'po:rfn] n. F4
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exchange [iks'tfeind3z | n. 2c#t, 3¢
accommodate [ o'komodeit] v.  {#HEL, FEF LR, 29
transit [ 'traensit | n. @k, &5, B
classify [ 'kleesifai| v. 4335

employ [im'ploi] ». &, {#

in terms of R4, 5+ MiiE

a number of %, K&

subscriber premise FJ /741 il %

as well as 1, X

switching system A2t £ 4t
transmission equipment {4154 £

in general if & , K15k

copper wire 2k

optical fiber Y4}

consist of f----- 2H A%, g

central office H1.0) &

carry out $17, SK)iE

trunk network H 4 ]

as follow I

subscriber loop i /7 ¥ &

private data network K 421554
packet-switching scheme 4340 22 #a#5=t
circuit-switching scheme i 42 #a s =
LE Local Exchange 77z #4

TE Transit Exchange J[ 3 3c#4L( J7)
PSTN Public Switched Telephone Network /2 FH 328 # H, i/ ]
IE Interexchange J&)[a] 3¢ 241

PSPDN Packet-Switched Public Data Network 4j2H 3¢ 457> A E 4 %)

Notes to the Text

(D A communication network can be represented in terms of nodes and links to interconnect

the nodes.
a. to interconnect the nodes &zl & R EIE .
b. in terms of fY & B R, LA+ FHRRFAR”, Bilan .

In terms of your ability and experience,you are suitable for the post.

SRR B B 1 FGE 730610, MR B AT AR ER A 49
£ ) 45 S p T AR D6 2 20 A

(2 A communication network is required in providing communication services to a multiple

number of users dispersed in a wide area.
dispersed in a wide area J&if 2543 iA) 4 1B 4E & 15 & i users,
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3175 P00 2 FFIOFe [ 43 7 45 Hb ) K P P R0 13k 551
@ ... within the context of the traffic concept, a communication network can be described

as a system in which equipment is interconnected to transport traffic originating from

various communication services.

a. within /a5 iEEIRE .

b. can be described 1§ shial g aNES .

c. in which. . . services, f& €15 M\ 0] &1 system

d. originating. . . services BL7E 43 ir) & iEAE J 2ORIE

S bR SO SR S PR E 1 AT H AR — MR A B R S R A
@) In general, transmission facilities consist of transmission media such as copper wire,

waveguide, atmosphere, and optical fiber, and various electronic devices deployed along
the transmission media.

a. in general” S (¥UEok” , 3 H HCTE 7] B ARG AR .
b. deployed along the transmission media &3 =/MAfEG B EIE .
B UK ARIR AR R (R BT KRR BOGE) MiF ZEfR
A A RS

(3) So the communication information generated from the subscriber equipment is transmitted
to the switching systems via transmission facilities and interlinked via switching systems,
thus accomplishing communication.

BEST| P, A P S A S 1S A A R S R AR R G, Sl S i R G ST
Bl X FEFLSE AL T RSN EE

(6 The basic components of a communication system are as follows.
as follows (1) & & . “tF ", 4.
The reaction process is as follows. iZ W iU T
S5 R RALR T
(D Also, the type of exchange that accommodates subscriber loops is called the local
exchange (LE), and the exchange that links only the trunks is called the interexchange
(IE) or transit exchange (TE).
a. XE—AIF04], i and #E
b. P4~ exchange J5#BE —1> that )& E BV .
c. is called 28 aNiEL, BN AT 7 8 F3E A,
[ , e A P SR AR 2 S B WL A A 35S 3L () ), T A 432 4k 2% 9 S R AL
L {4 1] S0 ML (R ) B B Ae L (D )

Exercises to the Text

1. Answer the following questions according to the passage.
(1) What is the main idea of this passage?
(2) Try to describe a communication network using your own words.
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(3) What is communication traffic?

(4) What is the relation between nodes and links?

(5) How many components does a communication system consist of? What are they?

(6) What is the function of the subscriber equipment in a communication system?

(7) Speak out all transmission media you know.

(8) Why do electronic devices perform the function of amplifying transmitted signals?

(9) Are the interoffice transit network and trunk network same in function?

(10) What is the subscriber loop?

(11) What does the abbreviation PSPDN stand for?

(12) Which is the largest network among different communication networks?

(13) What is the difference between a circuit-switching scheme and a packet-switching

scheme?

2. Translate the following terms or phrases from English into Chinese and vice versa.

(1) a communication network

(2) transmission equipment

(3) copper wire

(4) interoffice transit network

(5) transit exchange

(6) packet-switching scheme

(7) private data network

(8) the local exchange

(9) FH P 5 b

(10) =ik F

(11) S48

(12) L5

(13) Rk

(14) HF 3

(15) 1h P A=t

(16) 2% 1A fie B i )

3. Analyze the following sentences and put into Chinese.

(1) Subscriber equipment is generally located within the subscriber premises and has the role
of transmitting and receiving information, as well as controlling signals between
subscribers and communication networks.

(2) The switching system has the function of interconnecting transmission facilities at
various locations and adjusting traffic pathways within the communication network.

(3) If communication networks are classified in terms of traffic, they can be divided into
public-switched telephone network ( PSTN ), packet-switched public data network
(PSPDN) , private data network, and telex network.

(4) Among them, PSTN is the largest and employs a circuit-switching scheme, while PSPDN
and private data networks are data communication networks that are based on a packet-
switching scheme.
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(5) When the communication network is depicted as a combination of nodes and links, the
nodes represent communication equipment in the subscriber premises, as well as
intraoffice and interoffice transmission equipment while links represent the transmission
facilities.

(6) The portion that links telephone offices is called the interoffice transit network or trunk
network, and the portion that links telephone office and the subscriber is called the
subscriber network.

4. Fill in the blanks with the words given below. Change the form if necessary.

efficient depend information with error
The function of a communication system is to pass accurately from one place to
another. In the past the terminal points of a communication system were human beings but it
is now not uncommon, the advent of ADP and automatic control system, for the
terminals to be machines. The measure of the effectiveness of a communication system is its
in passing information and this is described by the following parameters .

(1) Accuracy. This is measured in term of speech quality or rate in data systems.

(2) Quantity of information passed.

(3) Speed of passing information.

These parameters are measurable and are specified as the basic design criteria of a
system, and the final form of the system on the emphasis on each.



Carrier Frequencies and Multiplexing'

(BEMEBEENR)

Computer networks that use a modulated carrier wave to transmit data are similar to
television stations that use a modulated carrier wave to broadcast video. The similarities
provide the intuition needed to understand a fundamental principle .

Two or more signals that use different carrier frequencies can be transmitted over a
single medium simultaneously without interference.

To understand the principle, consider how television transmission works. Each television
station is assigned a channel number on which it broadcasts a signal. In fact,a channel number
is merely shorthand for the frequency at which the station’s carrier oscillates. ® To receive a
transmission, a television receiver must be turned to the same frequency as the transmitter.
More important,a given city can contain many television stations that all broadcast on separate
frequencies simultaneously. A receiver selects one to receive at any time.

Cable television illustrates that the principle applies to many signals traveling across a
wire. Although a cable subscriber may have only one physical wire that connects to the cable
company ,the subscriber receives many channels of information simultaneously. The signal for
one channel does not interfere with the signal for another.

Computer networks use the principle of separate channels to permit multiple
communications to share a single, physical connection. Each sender transmits a signal using a
particular carrier frequency. A receiver configured to accept a carrier at a given frequency will
not be affected by signals sent at other frequencies. P All carriers can pass over the same wire
at the same time without interference.

Frequency Division Multiplexing

Frequency Division Multiplexing( FDM) is the technical term applied to a network system
that uses multiple carrier frequencies to allow independent signals to travel through a
medium. ¥ FDM technology can be used when sending signals over wire, RF ( Radio
Frequency ), or optical fiber. Figure 1 illustrates the concept, and shows the hardware
components needed for FDM.

sources destinations

O
&O— O
&)

multiplexor shared channel demultiplexor

Figure 1 The concept of multiplexing

In theory, as long as each carrier operates at a different frequency from the others, it
remains independent. In practice, however, two carriers operating at almost the same
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frequency or at exact multiples of a frequency can interfere with one another. ® To avoid the
problem , engineers who design FDM network systems choose a minimum separation between
the carriers. The mandate for large gaps between the frequencies assigned to carriers means
that underlying hardware used with FDM can tolerate a wide range of frequencies.
Consequently , FDM is only used on high-bandwidth transmission channels.

Frequency division multiplexing ( FDM ) allows multiple pairs of senders and receivers
to communicate over a shared medium simultaneously. The carrier used by each pair
operates at a unique frequency that does not interfere with the others.

Time Division Multiplexing

The general alternative to FDM is time division multiplexing (TDM ) , in which sources
sharing a medium take turns. “For example,some time-division multiplexing hardware use a
round-robin scheme in which the multiplexor sends a packet from sourcel, then sends a
packet from source2 ,and so on. Figure 2 illustrates the idea.

Computer 1 D"L’ Computer 1 using channel to send a packet

Computer2 [} j ¢ >

Computer 3
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Computer 1 DP\L__‘—‘ Computer 2 using channel to send a packet
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Figure 2 Illustration of multiplexing with packets

Dividing data into small packets ensures that all sources receive prompt service because
it prohibits one source from gaining exclusive access for an arbitrarily long time. In
particular, if one source has a few packets to send and the other has many, allowing both
sources to take turns sending packets which guarantees that the source with a small amount
of data will finish promptly.

In fact, most computer networks use some forms of time division multiplexing.
New Words and Expressions

multiplexing | 'maltipleksin | n. £ A, & H
modulated | 'modjuleitid] adj. L IEM, #EK
video [ 'vidiou] n. H R, 7%, ML

intuition [ intju(:)'ifm] n.  E, EREAI A
fundamental [ fando'mentl | adj. LR, FEAW
simultaneously | ;simol'teiniosli] adv.  [A]A}
interference [ inta'fiorons | n. %, T
merely [ 'miali] adv. AL, A At

shorthand [ 'fortheend ] n. &5



