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Preface

This book is designed for high school students. Our goal is to write the
book with a “hot’ new language and use it in a way not similar to so many in-
troductory texts. We have tried to introduce the computer history, hardware,
operating system, computer languages, internet, computer network, network
security and artificial intelligence. We hope these articles will help students to
understand the computer science and we believe this will be helpful for students
to grasp the fundamental computer science English. QOur intentions are that the
material presented here will provide a basic and general understanding about
the computer science.

The material here is based on the concept that the study of computer sci-
ence should be part of the high school studies. It is also based on the idea that
computer science is not a very difficult task for novice to master. Most impor-
tantly, this book holds the view that the study of computer science should be
interesting and should be funny. The study of computer science must cover
those areas that are acknowledged as fundamental to computer science. The
foundation that is constructed during this study can be used to study current
trends that change and enable students to learmn more.

This is more than a book about computer science. Although its principal
focus is on computer science, it is also a book about computer science English.
However, this is neither a book that adopts what some have called a ‘ breadth-
first’ approach to computer science nor is it a book primarily designed to teach
English.

We have noticed that some paragraphs may be difficult for high school lev-

el readers, so we provide Chinese beside some words which may be hard for
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high school students to understand.

We are anxious to correct all the errors and fuzzy, incoherent, or other-
wise incomprehensible passages for the first edition of the bock. We would be
ecstatic to hear about the methods that might improve certain sections, or com-
ments about sections.

We have borrowed ideas from almost all the textbooks we have read in our
life and all the articles related to computer science, so we acknowledge them

all together.
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We'd like to appreciate Fujian Publishing House for providing an atmo-
sphere in which the computer science teaching is supported to make this book
possible.

Also, we’d like to extend our thanks to all the readers for their support.




Index

UNIT T The History of the Computer

1

PREVIEW

TEXT
11 In'nle Beglm1r]g F A T 2
1.2 Use of Punched Cards - rw-esrereremmmmmmmssmnssees 2
1.3 Electronic Digital Computers =+x ==+ ==rrosseememeeeeeeees 3
1.4 Advances from 1950’s to 1960’s 6
1.5 l\/[ore Recent Advances Mesese cesres ens sttt raraeaosa one 8
1.6 Four Generations of Modern Computers «--+---+ -+ 11
1.7 The Pioneers of Modern Computers 12

SUMMARY

WORDS and EXPRESSIONS

QUESTIONS

UNITZ2 What's inside? ——Computer Hardware 29

PREVIEW

TEXT
2.1 Who Made It? - 30
2.2 Low-Tech is Important =« -r* - 33
2.3 The Q Bridge - 34
2.4 Circuit size, Voltage, Speed and Heat - 36
2.5 Hardware Classification -+ - - 40




HSI'TONH ¥ALOJWOD 30 DISVE

F—RREBENERPEBREHA

uNiT4

SUMMARY
WORDS and EXPRESSIONS
QUESTIONS

UNIT3 The Soul of Computer

59

PREVIEW

TEXT
31 BaSiCS cseesevsssenssracr nes e ....-.-..: srerevescsesasnnes 60
3.2 Why We Need an Operating System «-==+c+=>=+==++ ==+ 60
3.3 The Generations of Operating Systems -+ -+*+***=*** 63
3.4 The Kinds of Operating Systems 68
3.5 The Faerus Operating Systems ==+ ===+ =sre s sveves 70

SUMMARY

WORDS and EXPRESSIONS

QUESTIONS

Intercourse Between You and Computer 86

PREVIEW

TEXT
4.1 History of the Computer Language =+« =+ ++=++++++ === 87
4.2 Classification of Languages : - 90
4.3 The Basics of Computer Languages *=++*=-=s+===vo=os 95
4.4 Object Oriented Programming «-=+-«=<>c===s=o=== =+ 100
4.5 Iﬁamlng Im]guages R T T R R R 102

SUMMARY
WORDS and EXPRESSIONS
QUESTIONS



UNITD Connect Anywhere: The Intemet

110
PREVIEW
TEXT
5.1 Origins of the Intemnet ==+ -++++e=vesereesenrersmeeennns 111
5.2 Intemnet Technical Evolution - 114
5.3 Related Networks - 116
S. 4 Commercialization of the Technology - 116
5.5 Global Network and Future Ideas e+ 119
5.6 Getting Connected to the Net -+ +++v+vceevveessveees 128
SUMMARY
WORDS and EXPRESSIONS
QUESTIONS
UNIT O Basic of Computer Network 134
PREVIEW
TEXT
6.1 Concepts, Features and Functions - - 135
6.2 Classifications of Computer Network e 137
6.3 Wireless Network: Wi-Fi. - 140
6.0 Bifhornet Oersions s s s 15 s s 5+ samen 555 mes 0
SUMMARY
WORDS and EXPRESSIONS
QUESTIONS
UNIT 7 The Game of Security 149

PREVIEW

xpup




lﬁ—%ﬁﬂ?&ﬁl*iﬁﬂ%ﬁﬂﬂ

HST'TONA HALAdNOD 3° DISVH

TEXT
7.1 Risk Management - 150
7.2 Types and Sources of Network Threats +++++++--++ 131
T 3 Pl os s « s s e we owm v g wpmeve rre wovess 155
74 Newvork Securlty CanIUSionS T T S 160

SUMMARY

WORDS and EXPRESSIONS

QUESTIONS

UNIT‘8 Artificial Intelligence: Plain and Simple 164

PREVIEW

TEXT
8.1 The Computer Has Checkmate =~ «+csesreeerecseceaess 165
9.9 Tl Bipth of AT e wes s ss mocs s v . 165
8.3 Man vs. Maching ===t sesoreses vaseabons siimonasi s 160
8.4 What is Artificial Intelligence? - 171
8.5 Our Potential Life -+ 178
8.6 Time to Re-examine QOurselves -+ 181

SUMMARY
WORDS and EXPRESSIONS
QUESTIONS



UNIT 1

The History of the Computer

PREVIEW

Computer is not a rare thing now for everyone. It plays a very important role
(YEA) both in our life and work. But do you know where computer comes
from and who is the inventor ( & Bl A ) of computer. It is a long history of
working out any equipment( ¥ %%) to help our calculations instead of our hand
computing. Before the modern electronic computer came out, our ancestors had
made some mechanical ( LM ) machines for automatic computing. In this
lesson, we will review the history of computer from 2000 years ago, and recol-

lect the pioneers of inventing computer.
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TEXT

1.1 In the Beginning

The history of ‘computer’ started about 2000 years ago, at the birth of abacus
(BAL). At that time, abacus was made of a wooden rack(3ZZ8) holding two
horizontal wires with beads( Bk F)strung on them. When the beads are moved
up and down, according to programming rules( L) memorized by the user,
all regular( E LM #)) arithmetic (B R ) problems can be solved. The aba-

cus, which was invented by the Chinese and is still in use today, may be con-

sidered the first computer. But as the use of paper and pencil spread, particu-
larly in Europe, the abacus lost its importance.

B. Pascal(#H7F)is usually credited for building the first digital com-
puter that was called numerical wheel calculator in 1642. It added numbers en-
tered with dials( %) B )and was made to help his father, a tax collector. In
1671,G. W. Leibniz ( 3676 JE X ) invented a computer with a special stepped
(BIEHY) gear( ) mechanism( HLIRZE B ) for introducing the digits. After
changing some things around, it could add and multiply. That was built in
1694, and is still being used.

The prototypes( JR&Y) made by Pascal and Leibniz were not used in many
places, until a century later, when Thomas of Colmar( F/K+FESET) created
the first successful mechanical calculator that could add, subtract, multiply,
and divide.

A lot of improved desktop calculators by many inventors followed, so that
by 1890’s, the computer has been largely improved.

1.2 Use of Punched Cards

A step towards automated computing was the development of punched cards,




which were first successfully used with computers in 1890 by H. Hollerith
(H. ZFI5Hi#7), who worked for the United States Census Bureau( A H &%
J&1) . They developed devices( 2% &) that could read the information that had
been punched ( T fL) into the cards automatically, without human help. Be-
cause of this, reading errors were reduced dramatically(H K HL), work flow-
ing increased.

These advantages were seen by commercial companies and soon led to the
calculating puncher development created by International Business Machines
(IBM) and other corporations. These computers used electromechanical ( BB 3l
HIBE A9 ) devices in which electrical power provided mechanical motion (&
3h)

features to feed in a specified (8§ Z B ) number of cards automatically, and

like turning the wheels of an adding machine. Such systems included

add, multiply, sort, feed out cards with punched results.

Compared to today’s machines, these computers were slow, usually pro-
cessing 50-220 cards per minute, each card holding about 80 decimal numbers
(characters) . At that time, however, punched cards were a huge step forward.
They provided a means of I/O, and memory storage. For more than 50 years
after their first use, punched card machines did most of the world’s first busi-

ness computing, and a considerable amount of the computing work in science.

1.3 Electronic Digital Computers

The start of the Second World War produced a large need for computer capaci-
ty, especially for the military( ZEE8). At that time, the United States govern-
ment sought to develop a kind of computer to exploit their potential strategic (&}
M AY) importance. This increased funding( BHE ¥ &) for computer develop-
ment projects hastened( /I3 ) technical progress. New weapons were made for
which trajectory( 3l ) tables and other essential data were needed. By 1941
German engineer K. Zuse(K. &£H7) had developed a computer, the Z3, to de-
sign airplanes and missiles( 5 3) . The Allied forces, however, made greater
strides( X #) in developing powerful computers. In 1942, John P. Eckert
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(J.P. %23 8%), John W. Mauchly(J. W. BE# F]), and their associates at
the Moore School of Electrical Engineering of University of Pennsylvania decid-
-ed to build a high-speed electronic computer to do the job. This machine be-
came known as ENIAC (Electronic Numerical Integrator and Calculator, H1
BFRTITEN). |

The size of ENIAC’s numerical ‘word’ was 10 decimal digits, and it

HSI'IONA JALAJINOD Jo DISVE

could multiply two of these numbers at a rate of 300 per second, by finding the
value of each product(3E€FR) from a multiplication table( T F) stored in its
memory. ENIAC was therefore about 1, 000 times faster than the previous gen-
eration of relay computers.

ENIAC used 18,000 vacuum tubes, and was about 1, 800 square feet of
floor space, and consumed about 180, 000 watts of electrical power. It had
punched card 1/O, one multiplier( ¥:%2$), one divider/square rooter( H it
B 52), and 20 adders( IMIESS) using decimal ring counters(14{#%), which
served as adders and also as quick-access read-write register( F 8% ) storage
(FEf#%%8) . The executable instructions( #§4) making up a program were em-
bodied(-&3) in the separate  units’ of ENIAC, which were plugged (1 %)
together to form a ‘route’ for the flow of information.

These connections had to be redone after each computation, together with
presetting function tables and switches. This ‘wire your own’ technique was
inconvenient( A 5 EA)) for obvious reasons, and with only some area could
ENIAC be considered programmable. It was, however, efficient( Fi%(H) in
handling the particular programs for which it had been designed.

ENIAC is commonly accepted as the first successful high-speed electronic
digital computer (EDC, B T FiTE L) and was used from 1946 to 1955.

Fascinated( & ﬂéﬂ@) by the success of ENIAC, the mathematician John
von Neumann undertook, in 1945, an abstract( 28 study of computation
that showed that a computer should have a very simple, fixed physical struc-

ture, and yet be able to execute any kind of computation by means of a proper
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(EH #)) programmed control without the need for any change in the unit it-
self.

Von Neumann put forth(#2 ) a new awareness of how a practical com-
puter should be organized and built. This idea, usually referred to as the
Stored-Program ( FEfE#2 ) technique, became essentials( &6 &) of -future
generations of high speed digital computers, and was universally ( & 8 Hf1 )

Soqnduony =g, 3o Consi ST

adopted.

The Stored-Program technique involves(f23%) many features of computer
design and function besides the one that it is named after. In combination,
these features make very-high-speed operation attainable( A 7HY) . A glimpse
(—"™$) may be provided by considering what 1, 000 operations per second
means. If each instruction in a job program( TAERRFF, WK A FEF)
was used once in consecutive (£ ZEHJ) order, no human programmer could
generate enough instruction( 84 )to keep the computer busy.

Arrangements( 70J8) must be made, therefore, for parts of the job pro-
gram to be used repeatedly in a manner ( 7 Z\) that depends on the way the
computation goes. Also, it would clearly be helpful if instructions could be
changed if needed during a computation to make them behave differently. Von
Neumann met these two needs by making a special type of machine instruction,

called a conditional control transfe——which allowed the program sequence

(FF%) to be stopped and started again at any point and by storing all in-
struction programs together with data in the same memory unit, so that, when
needed, instructions could be arithmetically changed in the same way as data
was.

As a result of these techniques, computing and programming -became
much faster, more flexible( R {&#J), and more efficient for work. Regularly
used subroutines( F#2F) did not have to be reprogrammed for each new pro-
gram, but could be kept in ‘libraries’ and read into memory only when need-

ed. Thus, much of a giveh program could be assembled( Z15) from the sub-




