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Chapter 1 Fundamentals of Computer |
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[ Guide to reading] This chapter consists of the following: general knowledge of computer,
computer system, history of computer and recent development of computers science and technology.
This chapter provides the basic vocabulary of the computer science.

[ SRR E ) XBANETIHEH—REIR, FERETIHEIRAMR, HEILY
RES, WHENEARANEFNSE RN XS, EIRXHIHFES, EETUERXT
VL BAE AR .

computer n K, BT UHENL arithmeticlogic unit §L A B H I/
manipulate vt i, FAH, & keyboard ni@
information nHE, B, miR printer n. 3T ETHL
hand-hold affi%, FEN diskette n ML

calculator nitH 38 statistical a. gt

system n &A%, BA joystick iRk, BRYFT
scientific a B, REEH software n 54

electronic a. B F ¥ category NRLIEN

machinery ablas, PLK, simulate n Rl G
equipment nFE&, "& handle vt 5 il

dull a IR, RAEH interpret vt R R

network n. 4% feedback n x5t

circuit n i, —@, KE instrument nITH

switch nJFK, Ele manufacture vt. &

level n K, Frut CAD WHR VLB
status nRZEZ engineer n. LIEIW

binary a. ZIHLE) draft n 5

store vt g1, graphics n. K

process nf2F, dF2 video nE B

character n FfF robotic a/mBLESAE, HlLEs AR
sound - npEE automation n. B3t

image n %, Eif word processing  FALE
programme n 2R, &l text n. XA
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logic inference BiaHEE communication n @ M
aid vt # B, #&Bh electronic-mail B B4
instruction nig4 teleconferencing  EEiE 4N
convert vt 52 telecommunicating TCFE i 11
originality n. 67 database n. 548 P
operate vtifE, B% CAl EPURBI B
ENIAC BT HERS RN transistor n AR E
vacuum B DOS ML 1RAE RS
resistor n FRHZS RAM R IRES VR ERFr
capacitor n AN mouse n. AR
interference n. T intensity ni&xl, Kk
technology AR floppy a A
internal a. I EBEY fix a. B [E i
symbolic nfs write-protect BE{R{
language nigs drive n. 35N 3
span vt FE5 mechanics n L%
reliable a. AT SEH) access vt. J7 18]
efficient a A MEN byte n. bUAs
magnetic a BN mega n.Jk
auxiliary - a/m KK, e decimal n. ik
media n ik octal n. /g
storage nfFiEas hekadecimal n.+ 73l
punched card tape n BT weight n.AY
memory nictZ, 1Eh& code n G
silicon nkE, HETE ASCII % EH1{E B Hbr R
chip G H extended a ¥ T, K
terminal nZ&¥EPL, &5, B voltage nAR%F,
device ni & integer n %
innovation niE, F negative a. iR
external a s B absence a i
feature n 44 convenience n.{EF]
component nJolE, A waveform Wi
combination nEtE, B3 zone nX
microprocessor  n.AHALFEER vendor n) &, 8RN
packed a BN implement nTH, #R
package nBE, BEKHG quantity n¥E
digital a ¥ F/ rigid n S {4
analog a Y fragile a. 5 e i
hybrid a B susceptible a. 5 ZH W
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discrete a. & A medium n. {4k

vital a BEM, XEM shutter ntk[]
monitor n. &R 2 general-purpose B A
overwhelm vi. Ak theory proving 7€ P IF BH
application n. K information retrieval {5 5 &2t
wire nH4g, Bk personal computer 4~ A i+ 541
model nfERY time-consuming  a. B )
versatility n Z %4, A routine task B 11
lump vt R logical decision 3% 45F k7
hardware “n BEF: programmable a. o] gm L
stream n.Ji rewire vt E TR AR Bk R
resource n B generation n AL '
desktop n S unreliable a ANATEER)
cabinet n. XA auxihiary storage B NGRS
supercomputer n AT E AL minicomputer n /SR AL
I/0 device A/ W& system unit R

cell n. e floppy disk W
consecutively a LM, EHR fix disk &y

CPU o L b P 5% transmission nf&i%, L5

1. 1.1 Introduction

A computer is a tool for manipulating and storing
information. There are many different kinds of com-
puters, ranging in size from hand-held calculators to
large and complex computing systems filling several
rooms or entire buildings. In the recent past, comput-
ers were so expensive that they could be used only for
business or scientific computations; now therc are

personal computers available for use in the home.

1.1.2 What Is a Computer

What is a computer? Generally speaking, a com-
puter is an electronic and machinery equipment which

1.1.1 &

i

THEPLR — M THAE#EER
T HE. wEHUREE R,
AR E R, HAEEHEA
RN, AR B S B
BT BRI KRR E AT
HHLRSE . TALLHT, WEHLRH
WL+ Bor, R@sRER TR
HEAEEE, MR

1.1.2 HH4ZitEN

o HE? SRIHRXK,
HHHE —FHGIERTZ, RE¥
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has many uses, such as accepting, manipulating, stor;
ing, and representing information. It can replace peo-
ple in dull, time-consuming, routine tasks.

Inside the computer, there is a complicated net-
work of electronic circuits that control switches or
levels. They both have two possible states: for the
switches are on or off and the levels are high or low.
That is the reason why binary is widely used to repre-
sent information in computer.

Computers can store and process not only letters,
numbers and characters but also sounds, image, and
information of other forms. Though they can not make
suggestions for people, they can do calculating, com-
municating, word processing, information collecting
and some other management. Under the control of the
program, computers even can do some great things,
such as logic inference, aiding decision, aiding design,
theory proving, etc..

The reason why computers can work in a rather
high speed is very simple: t is an clectronic ma-
chine. For example, as soon as you turn on the switch,
the light gets light at the same time. How fast the
speed of the current is! Computers do all they can do
instantaneously.

Computers are powerful. They can solve prob-
lems for people by carrying out instructions given to
them. A sequence of instructions describing how to
. perform a certain task is called program. Before the
programs in a computer can be executed, they must be
converted into a limited set of simple instructions, and
then the electronic circuits of each computer can rec-
ognize and directly execute them.

Computers have circuits which can make deci-
sions. Therefore, they can solve a series of problems
and make hundreds, even thousands, of logical deci-
sions without becoming tired or bored, but they have
no originality.

There are times when a computer seems to oper-
ate like a mechanical “brain", but its achievements

Bl L. MEFESE RS
BUE. TRBABEANNERL
BIEAK, BRERBEEIE. -
WHEINRES TR0 aBM
%, euEEFXREEY, XHE
HERHRS: FXHGE. B, &
PR K. XHBEEHFT
ZAEH @R R R BRRE.

T E AL B 05 17 i 3F b B
. HEMFHER, WEEEMHIHT
MeEEWMESE. HREHEEAN
FR. REFTENFRSBANGE
B, EEaRBHTEEN, #Hil,
XFHE, FRRENREN &
BH. ERFHZERT, tEHE
BEREEE B, MERE.
BRI, EEIERSELE.

VHEHLRERR A B E TR R B
BEE, HAECR-SHTEE.
EIFERITEA B, HhE B,
JLP e TR T . BERER K
®T 1 HEBEBRRERE AT
BRI . v

WEIRRARAK. ENI6E
BT AT B4 BIHE S A AR R 1]
B, —RIFEREFIITRNMES
HiESMERF. £ EE) WEH
R ERR  AAT Z BT, BT R
By —RIM RIS, RET
L B BT R B R RE TR F
HATEA

WHEARA#TERA NN R
B. FRLL, ERBR—FAIIEE,
R E EE LT A BT
BB R, BelRaEs.
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1, {BERIAE N HZEAFK KA
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are limited by the minds of human beings. It is a use-
ful tool for people.

1. 1. 3 History of Computers

The first general-purpose electronic computer to
operate successfully was the Electronic Numerical
Integrator and Computer (ENIAC). Its construction
was proposed in 1942 by John Mauchly and J.
Presper Eckert of the Moore School of Engineering,
University of Pennsylvania. Work started on its de-
velopment in June 1943 and the computer was com-
pleted by late 1945. It occupied 1500 f* (140m’) of
floor space, 'weighed over 30 tons, consisted of ap-
proximately 18000 vacuum tubes, 70000 resistors,
10000 capacitors and 6000 switches and consumed
150 kW of power. It was used to generatc ballistic
tables and weather forecasts. In principle it was pro-
‘grammable but this could only be done with consider-_
able difficulty by rewiring parts of the machine.

With the development of the ENIAC, the com-
puter became a useful scienti‘ﬁc and business tool.
The ENIAC could operate without human interven-
tion, depending only upon stored instructions. This
development marked the beginning of the nrodern
computer era. Since then, many refinements in com-
puter’s speed, size, and cost have been made. Many
advancements in computer technology are divided into
four time periods called generations.

1. First Generation of Computers

The first generation of computers lasted from -

1951 to 1958. They were large, costly to buy, expen-
sive to power, and often unreliable. Their internal
nperations were controlled through the use of vacuum
tubes. These tubes were fairly large, and they gener-
ated so much heat that special air-conditioning had to
be installed to handle it. :

It was during this period that symbolic languages
were developed. Symbolic languages use symbols

Rl BTLL, WHEILEALXFHAKN
TR,

1.1.3 HENBRE

BN ITREA R T
HHLRENIAC (T HHEMR it
B . EREHERYIEREX
FHOR TRE¥EBRMNAE TEHX (
John Mauchly) 53% 54§ (J. Presper
Eckert) T 1942t M . 1% 1T
F1943F 6 A FF il . & 4
1500F F # R (140M>) , EEHE
i3omi. ©HI£18000 L KA E,
70000 2 ELFH . 10000 2 #5 & 6000
R XHR, FEHISOKW. HH
FoRFHIHERERSHR. ARE
Eii, EROTHER, B2, B
X — AL R, B ESHLEE
MBI B R R .

BEFHENIACHI &, HH PR
JH AREER B TR, ENIAC
fets ANE B AR H AR S A
e A iTERE. INMRERE

AR E LR T i, AR LL

JG, AT TN ER
KN RS T T ISR, RO
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made up of letters and numbers to stand for Os and 1s
of machine language. For example, ADD may stand
for addition. Computer instructions written in sym-
bolic languages were easier for people to use than
machine language but symbolic language had to be
translated into machine code before the computer
could follow the instructions. The machine codes were
stored on the outer surface of magnetic drum, '
2. Second Generation of Computers

The second generation of computers spanned the
years from 1959 to 1964. It was during this time that
the technology race really began.

The most notable change was that - transistors
replaced vacuum tubes. As a result, computers be-
came much smaller, faster, and more reliable. They
also became more efficient. Also at this time, mag-
netic cores replaced magnetic drums as storage media.

Next, the second generation of computers were
given auxiliary storage, sometimes called external or
secondary storage. Data was stored outside the com-

, buter on either magnetic tapes or magnetic disks. The
use .of auxiliary storage ended the limitation on how
much data the computer could store and reduce the
use of punched cards. Using magnetic tapes for input
and output operations increased the speed of com-
puter.

Finally, improvements were made in the sym-
bolic programming languages. New languages were
more like English than the earlier ones, making pro-
gramming the computer much easier.

3. Third Generation of Computers

The third generation of computers lasted from
1965 to 1970. During the time, technology continued
to improve and computers became even smaller, while
their memory capacities became larger.

The third generation is marked chiefly by the
development of integrated circuits, which replaced
transistors. With integrated circuits, hundreds of elec-
tronic components could be included on one silicon

.6.
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chip less than one-eighth-inch square.

A number of other developments characterized
this period. For example, minicomputers were intro-
duced. These machines had many of the same capa-
bilities as large computers; but they were much
smaller, had less storage space, and cost less. Another
development was the use of remote terminals, in-
put/output devices that are electronically linked to the
main computer but located at some distance from it. A
popular innovation was the introduction of families of
computers that could support as many as forty differ-
ent external devices, such as printer and remote ter-
minals. Each computer in the family contained a dif-
ferent main storage capacity. A company could easily
move up a machine with more storage while continu-

- ing to use the same external devices.
4. Fourth Generation of Computers

The period for the fourth generation of comput-
ers is given as 1971 to the present. Chip circuit has
become increasingly miniaturized in the fourth gen-
eration of computers. Large-scale Integration (LSI)
circuit, featuring thousands of electronic components
on a single silicon chip became common during the
1970s. From LSI technology came the microcomputer,
the small “computer on a chip”. Microprocessor chips
can manage the functions of the computer, perform
calculations, and control .other devices just as large
computers can. The combination of the microproces-
sor and other densely packed chips used for storage
and input/output operations forms a microcomputer.
Modemn microcomputers have more power than the
large computers of earlier generations. LSI has al-
ready progressed into VLSI (Very Large Scale Inte-
gration), which means even more capabilities in even
smaller packages.

1. 1. 4 Classification of Computers

1. Digital, Analog, and Hybrid Computers
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A digital computer is a counting device that op-
erates on discrete data. It operates by directly count-
ing numbers (or digits) that represent numbers, letters,

~or other special symbols. Just as digital watches di-
rectly count off the seconds and minutes in an hour,
digital processors also count discrete values to
achieve the desired output results.

In contrast to digital processors, however, there
are also analog computers that do not compute di-
rectly with numbers. Rather, they deal with variables
that are measured along a continuous scale and are
recorded to some predetermined degree of accuracy.
Temperature, for example, may be measured to the
nearest tenth of a degrec on the Celsius scale, voltage
may be measured to the "nearest hundredth of a volt,
and pressure may be measured to the nearest “pound
per square inch” value. Analog computing systems
are frequently used to control processes such as those
found in an oil refinery where flow temperature meas-
urements are important. :

Desirable features of analog and digital ma-
chines are sometimes combined to create a hybrid
computing system. In a hospital intensive-care unit,
for example, analog devices may measure a patient's
heart function, temperature; and other vital signs.
These measurements may then be converted into
numbers and supplied to a digital component in the
system. This component is used to monitor the pa-
tient's vital signs and to send an immediate signal to
the nurse's station if any abnormal readings are de-
tected.

Analog and hybrid processors obviously perform
important specialized tasks. But the overwhelming
majority of all computers used for business and scien-
tific applications are digital devices.

2. General-Purpose and Special-Purpose Digital Comput-
ers '

Digital computers are made for both special and
general uses. As the name suggests, a special-purpose
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computer is one that's designed to perform only one
specific task. The program of instructions is wired
into or permanently stored in such a machine. Al-

though it lacks versatility, it does its single task’

quickly and efficiently.

Special purpose processors designed just to solve
complex navigational problems are installed aboard
U. S. atomic submarines. Not too long ago, however,
special-purpose computers were too expensive for
most applications. Only a few might be needed by one
organization, and the specialized model might not do

anyone else any good. But today, customized micro- .

computers are produced in large quantitics to perform
tasks such as monitoring household appliance and
controlling the fuel, ignition, and instrument systems
in automobiles. Furthermore, rapid progress is now
being made in developing the automated design tools
that engineers can use to economically build small
quantities of complex microcomputer chips for spe-
cialized purposes.

A general-purpose computer is one that can store

different programs and can thus be used in countless
applications. You have seen that by using different
instructions such a machine can process a payroll one
minute and a billing application the next. New pro-
grams can be written, and old programs can be

changed o dropped. The versatility of general-purpose

system is limited only by human imagination. And so,
unless otherwise noted, all our future discussion of
“computer” will be about general purpose digital
systems.

3. Micro, Mini, Mainframe and Super Computers

All computer system of interest to us are similar
in that they contain hardware components for mput,

central processing, and output. They all perform basic
machine operations under the direction of stored pro-
grzims which can be quickly changed to permit the
processing of a stream of different applications. Of
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