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Unit 1 

Section A 

Computer and Computer Science 

c it lf *ll ~it W*ll~~ ) 

Computer Overview 

overview 
I 'auvavju: I 

n. ~~: ~,XIJI. 
calculation 
I ,kaelkju'leiJ an/ 

n. it~ 
numeric( al) 
I njJ:'merik(alJ / 

a. :t1l'."f'.ft-1: :t1lfilft-J 
banking I 'bael)kil) I 
n. itHr~I~ C *) 

I. Introduction 

A computer is an electronic device that can receive a set of instructions, 

or program, and then carry out this program by performing calculations on 

numerical data or by manipulating other forms of information. 

The modem world of high technology could not have come about1 

except for the development of the computer. Different types and sizes of 

computers find uses throughout society in the storage and handling of data, 

from secret governmental files to banking transactions to private 

1 come about: lit1:., 1"1:.o 
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transaction 
/ traen'zaekJ an, -'saek- / 

n. 3(:~; if*(~ 
3'll ) ' $J:Yi ( ~3'.!l) 
automation 
/ ,::i:ta'meiJ 811 / 

n. § Z;IJ1t 
conjecture 
I kan'd3ektJ a I 
n. 1tiYm. ~:m 
privacy 
/ 'privasi, 'prai-; 'prai- / 

n. ~f[.; ~{¥.< 

precursor 
/ ,pri:'ka:sa, pri- / 

n. 5t!Jl!I 
digit/ 'did3it I 
n. ~~ 
loom/lu:m/n. ~~m 
perforated 
/ 'pa:fareitid I 
a. ~:fL1¥1 
statistician 
I ,st111ti' sti I an / 

n. tJf~*; tJfl.t.!J:l 
conceive I kan'si:v I 
v. ( fI;J ) :m lli 
punched card 
~:rL-FJt 
electrical contact 
$.fft!l!f.?: 
compile I kam'pail I 
v. ~ fAiQ ; fAiQ it 
census/ 'senses I 
n. }dJ-\i'i1t 
analytic( al) 
/ ,aena'litik(al) I 

a. 7t'1f 1¥1 
Analytical Engine 
7t'1Tm. m'1Tm 

household accounts. Computers have opened up a new era in manufacturing 

through the techniques of automation, and they have enhanced modem 

communication systems. They are essential tools in almost every field of 

research and applied technology, from constructing models of the universe 

to producing tomorrow's weather reports, and their use has in itself opened 

up new areas of conjecture. Database services and computer networks 

make available a great variety of information sources.1 The same advanced 

techniques also make possible invasions of personal and business privacy. 

Computer crime has become one of the many risks that are part of the price 

of modem technology. 

II. History 

The first adding machine, a precursor of the digital computer, was 

devised in 1642 by the French scientist, mathematician, and philosopher 

Blaise Pascal2• This device employed a series of ten-toothed wheels, each 

tooth representing a digit from 0 to 9. The wheels were connected so that 

numbers could be added to each other by advancing the wheels by a correct 

number of teeth. In the 1670s the German philosopher and mathematician 

Gottfried Wilhelm Leibniz3 improved on this machine by devising one that 

could also multiply. 

The French inventor Joseph-Marie Jacquard 4 
, in designing an 

automatic loom, used thin, perforated wooden boards to control the 

weaving of complicated designs. During the 1880s the American 

statistician Herman Hollerith5 conceived the idea of using perforated cards, 

similar to Jacquard's boards, for processing data. Employing a system that 

passed punched cards over electrical contacts, he was able to compile 

statistical information for the 1890 United States census. 

1. The Analytical Engine 

Also in the 19th century, the British mathematician and inventor 

1 Database services and computer networks make available a great variety of information sources.: ~t@WJJ!i*~ 
it-fl:mJiiii1~1t15-#15-~1¥lffi,~~PJ"ilt1tffl. J3:ii:J-083'f~lg. (a great variety of information sources) !gc*, 
~Jlt:m-~m1¥1~~m <available) /DlJUT ~lg.1¥Jli1f00 • .>c<Pr-iiJ-01!!.Jf.lif'iJ~ffHR •• 

2 Blaise Pascal: ;ffi'~Wi' • r!eWT-F 0623-1662) , 7'!00~~*' W3'.!l~*' f§~*· -$~-B1JJL:*Z.-. 
3 Gottfried Wilhelm Leibniz: j(;*fjt.lltti • &lG• • ~;ffi'~~ 0646-1716) , tt!OO §~f4~*' f§~*· ~ 

~7t,~3'.!l~m1¥17t!Jl!I, mt11T=*~· 
4 Joseph-Marie Jacquard: t'-1~7'.:-~BB • ft-F~ C 1752-1834) , 7'!00'1f~1¥1tJlmillL tt~m:ttml¥1±~ 

i:&**· 
5 Herman Hollerith: ~~§l • fiiJ:tb.llWT ( 1860-1929) , ~OO~im*~tJfl.t~*· 



Difference Engine 
~?t,f}t 

input stream 
!f!fUA Cffi.~) Vil 
deck/dek/ 
n. -F.Jt~, -F.Jt~ll 
printer I 'print a I 
n. fi~,f}t 
analog(ue) 
/'amalog/ 
a. :mW.a<J 
shaft I J a:ft I 
n. 4ib 
approximation 
I a,proksi'meif an I 
n. ilI{!;I. ( 'fm:) 
torpedo/ to:'pi:dau I 
n. 1Sjf 

submarine 
I ,s11bma'ri:n I 
n. 71M 
bombsight 
/'bomsait/ 

n. ~~llli'ifl~ 
incorporate 
I in'ko:pareit / 

v. -E!.*, l!&r&; re··· 
~Jf:, f!Jf:A 
vacuum tube 

·~'11f 
crack I kraik I 
v. ~-w 
encipher I in'saifa I 

v. re···-WJJX:W~ 

Unit 1 Computer and Computer Science (i-'fHIJl-lff·ifHIJl#!ffe) 3 

Charles Babbage1 worked out the principles of the modem digital computer. 

He conceived a number of machines, such as the Difference Engine, that 

were designed to handle complicated mathematical problems. Many 

historians consider Babbage and his associate, the mathematician Augusta 

Ada Byron2
, the true pioneers of the modem digital computer. One of 

Babbage's designs, the Analytical Engine, had many features of a modem 

computer. It had an input stream in the form of a deck of punched cards, a 

"store" for saving data, a "mill" for arithmetic operations, and a printer that 

made a permanent record.3 Babbage failed to put this idea into practice, 

though it may well have been technically possible at that date. 

2. Early Computers 

Analogue computers began to be built in the late 19th century. Early 

models calculated by means of rotating shafts and gears. Numerical 

approximations of equations too difficult to solve in any other way were 

evaluated with such machines. Lord Kelvin 4 built a mechanical tide 

predictor that was a specialized analogue computer. During World Wars I 

and II, mechanical and, later, electrical analogue computing systems were 

used as torpedo course predictors in submarines and as bombsigbt 

controllers in aircraft. Another system was designed to predict spring floods 

in the Mississippi River5 basin. 

3. Electronic Computers 

During World War II, a team of scientists and mathematicians, 

working at Bletchley Park, north of London, created one of the first 

all-electronic digital computers: Colossus6
• By December 1943, Colossus, 

which incorporated 1,500 vacuum tubes, was operational. It was used by 

the team headed by Alan Turing7
, in the largely successful attempt to crack 

German radio messages enciphered in the Enigma code8
• 

1 Charles Babbage: lt$Wf • E.~~ 0792-1871) , ~OO!l&~~tfll:&ll,ij*o 
2 Augusta Ada Byron: ~ t!Wf:tlf • ~:iii• :Tfffi 0815-1852) , ~00!!&~*' ~ A:Wffiz:P: o 
3 It had an input stream in the form of a deck of punched cards, a "store" for saving data, a "mill" for arithmetic 

operations, and a printer that made a permanent record.: 1'.::ff-1-~ -~ !f!::fL-F .It a<J~A;:fft!:a<J!f!frr Arnt, -
1-1*:ff!l&1filia<J "-fu~", -1-i~Hr•*~•a<J "Ir" *1-1-f'=~:il<.7'.:lf£12.*B<11T~mo 

4 LordKelvin: 7f$)CJ)l:IJfi 0824-1907), ~;g~jt·i'mtdi~·7f$)C CWilliamThomsonKelvin), ~00 
~}£~*· :&~T~JJ~J£~ • .grJ:ll:T~JJ~~xtlffi!.tff- CllP7f$)Ci'Aft_~)o 

5 the Mississippi River: Wiffiiffi~fi!J, :&~T-~00 9=1~~f#la<Jml$-R!R, i¥itl:llliffiilf~, ~~OO.±:~¥i!Jrnto 
6 Colossus: ~liij~tf /ka'losas/, ff "§{t{", "§A","§~" ~;i;o 
7 Alan Turing: )tffi • Im~ 0912-1954) , ~00!!&~**1~-~*o 
8 Enigmacode: .~mm.~. tt\~t!:~={)::ttt~::.k:r!&WlfaJ*ffla<J-#W~o 
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prototype 
/ 'prautataip I 
n. Mt~; ~m 
overshadow 
I .auva'J aedau I 
v. '{t~~w.~ 
integrator 
/ 'intigreite / 

n. ~7}:$ 
patent/ 'pelt811t I 

n. 4-r~J C;&) 
overturn 
/ ,auva'ta:n I 
v. ~m1; ~~ 

Hungarian 
I hl\rf gcarian I 

a. ili.J;f~Ja<J 

Independently of this, in the United States, a prototype electronic 

machine bad been built as early as 1939, by John Atanasoff and Clifford 

Berry2 at Iowa State College3
. This prototype and later research were 

completed quietly and later overshadowed by the development of the 

Electronic Numerical Integrator And Computer (ENIAC 4
) in 1945. 

ENIAC was granted a patent, which was overturned decades later, in 1973, 

when the machine was revealed to have incorporated principles first used in 

the Atanasoff-Berry Computer. 

Figure 1A·1: ENIAC was one of the first fully electronic digital computers. 

ENIAC (see Figure lA-1) contained 18,000 vacuum tubes and had a 

speed of several hundred multiplications per minute, but originally its 

program was wired into the processor5 and had to be manually altered. 

Later machines were built with program storage, based on the ideas of the 

Hungarian-American mathematician John von Neumann6
• The instructions, 

1 JohnAtanasoff: ~fil' • rnJm~~;1C ( 1903-1995) , ~rn!~J:!l1~*o 
2 Clifford Berry: Sl~JUH! • .!iUI! (1918-1963) , ~OO~J:!11~*· 
3 Iowa State College: C~OO) ::~t~~ffl}'[~~. 
4 EN/AC: it!.-Tl'£*~7t+J-jf:fft, ENlAC -i.tNm (Electronic Numerical Integrator And Computer ei.r~*-BtmI 
~) , Wlf'I: /'i:nisek/o 

5 originally its program was wired into the processor: :ltfill'F:lHJJ :Ji!::imi1 ~~ttf }2iJIJ ~]:!!1ft fl;J a<J. 
6 

John von Neumann: ~~ • 1~ • ~i«§t < 1903-1957) , ~fdiili.13f~Jli~*· mii-T~ll, li~~$1Ulli\1t 
1ln-•meii£.11~:flfftitt. 
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like the data, were stored within a "memory", freeing the computer from 

the speed limitations of the paper-tape reader during execution and 

permitting problems to be solved without rewiring the computer. 

The use of the transistor in computers in the late 1950s marked the 
advent of smaller, faster, and more versatile logical elements than were 

possible with vacuum-tube machines. Because transistors use much less 
power and have a much longer life, this development alone was responsible 

for the improved machines called second-generation computers. 
Components became smaller, as did inter-component spacings, and the 
system became much less expensive to build. 

4. Integrated Circuits 

Late in the 1960s the integrated circuit, or IC (see Figure lA-2), was 

introduced, making it possible for many transistors to be fabricated on one 
silicon substrate, with interconnecting wires plated in place. 1 The IC 
resulted in a further reduction in price, size, and failure rate. The 
microprocessor became a reality in the mid-1970s with the introduction of 
the large-scale integrated (LSI) circuit and, later, the very large-scale 
integrated (VLSI) circuit (microchip), with many thousands of 

interconnected transistors etched into a single silicon substrate. 

Figure 1A-2: An Integrated Circuit 

To return, then, to the switching capabilities of a modem computer: 

1 making it possible for many transistors to be fabricated on one silicon substrate, with interconnecting wires plated in 
place: .M.W:ffllJtt~~ilf~~#'lff!iiJ'ft::tE-~~*'t~...t.. ~1*1fZ.fBJffl~W:tE~~fiLJ[B<J~~ffi~~. 
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binary I 'bainari I 

a. =:i~HM i'8 
bit I bit In. ffI., l:t!f\J 
byte I bait I n. '¥"P 
datum I 'deitam I 
n. C[:l] data) 
~!@ 
graphics I 'graefiks I 
n. oo~. oo~~;>F 
decimal I 'desimal I 

a. +*~tli'fJ 
switch I 'switJ I 
n. ~¥k: (~~); 

**; ~¥k: 
chip I tJip I n. ZJt 
instruction set 
m4'~ 
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I 'maikraukam'pju:ta/ 

n. vltW.it~m 
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n. I1't=M 
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n. /J,~TI-~m 
mainframe 
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n . .±m, *~m 
supercomputer 
I 'sjJ:pakampju:ta I 

n. Ml~it~:tJL 
§~it1t::tJL 
central processing 
unit t::p;9;1;~J!I!.~ 
bus I b11s I n. ,(ij.~ 

computers in the 1970s were generally able to handle eight switches at a 

time. That is, they could deal with eight binary digits, or bits, of data, at 

every cycle. A group of eight bits is called a byte, each byte containing 256 

possible patterns of ONs and OFFs (or ls and Os). Each pattern is the 

equivalent of an instruction, a part of an instruction, or a particular type of 

datum, such as a number or a character or a graphics symbol. The pattern 

11010010, for example, might be binary data-in this case, the decimal 

number 210--- or it might be an instruction telling the computer to compare 

data stored in its switches to data stored in a certain memory-chip location. 

The development of processors that can handle 16, 32, and 64 bits of 

data at a time has increased the speed of computers. The complete 

collection of recognizable patterns-the total list of operations--of which a 

computer is capable is called its instruction set. Both factors-the number 

of bits that can be handled at one time, and the size of instruction 

sets---continue to increase with the ongoing development of modem digital 

computers. 

III. Hardware 

Modem digital computers are all conceptually similar, regardless of 

size. Nevertheless, they can be divided into several categories on the basis 

of cost and performance: the personal computer or microcomputer, a 

relatively low-cost machine, usually of desktop size (though "laptops" are 

small enough to fit in a briefcase, and ''palmtops" can fit into a pocket); the 

workstation, a microcomputer with enhanced graphics and communications 

capabilities that make it especially useful for office work; the minicomputer, 

generally too expensive for personal use, with capabilities suited to a business, 

school, or laboratory; and the mainframe computer, a large, expensive 

machine with the capability of serving the needs of major business 

enterprises, government departments, scientific research establishments, or 

the like (the largest and fastest of these are called supercomputers). 

A digital computer is not a single machine: rather, it is a system 

composed of five distinct elements: (1) a central processing unit; (2) input 

devices; (3) memory storage devices; (4) output devices; and (5) a 

communications network, called a bus, which links all the elements of the 

system and connects the system to the external world. 
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IV. Programming 

A program is a sequence of instructions that tells the hardware of a 

computer what operations to perform on data. Programs can be built into 

the hardware itself, or they may exist independently in a form known as 

software. In some specialized, or "dedicated", computers the operating 

instructions are embedded in their circuitry; common examples are the 

microcomputers found in calculators, wristwatches, car engines, and 

microwave ovens. A general-purpose computer, on the other hand, although 

it contains some built-in programs (in ROM 1) or instructions (in the 

processor chip), depends on external programs to perform useful tasks. 

Once a computer has been programmed, it can do only as much or as little 

as the software controlling it at any given moment enables it to do. Software 

in widespread use includes a wide range of applications programs­

instructions to the computer on how to perform various tasks. 

V. Future Developments 

One continuing trend in computer development is microminiaturization, 

the effort to compress more circuit elements into smaller and smaller chip 

space. Researchers are also trying to speed up circuitry functions through 

the use of superconductivity, the phenomenon of decreased electrical 

resistance observed in certain materials at very low temperatures. 

The "fifth-generation" computer effort to develop computers that can 

solve complex problems in ways that might eventually merit the description 

"creative"2 is another trend in computer development, the ideal goal being 

true artificial intelligence. One path actively being explored is 

parallel-processing computing, which uses many chips to perform several 

different tasks at the same time. One important parallel-processing approach 

is the neural network, which mimics the architecture of the nervous 

system. Another ongoing trend is the increase in computer networking, 

which now employs the worldwide data communications system of satellite 

and cable links to connect computers globally. There is also a great deal of 

research into the possibility of "optical" computers-hardware that 

processes not pulses of electricity but much faster pulses of light. 

1 ROM: 9. ~fffiUI (read-only memory 1¥J1t~£J:311i~ ), ij;f'F / rom /o 
2 meritthedescription "creative": ffl "-BiJ:i!:tt1¥J" ~1-iP.1*~~~1ii1JJt?l::o 
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Exercises 

I. Fill in the blanks with the information given in the text: 

I. According to many historians, the true pioneers of the modem 

digital computer are and ___ _ 

2. A digital computer is generally made up of five distinct elements: a 

central processing unit, 

devices, and a bus. ----

devices, memory storage devices, 

3. The microprocessor is a central processing unit on a single chip. It 

was made possible in the mid- l 970s with the introduction of the LSI circuit 

and the circuit. 

4. According to the text, modern digital computers can be divided into 

four major categories on the basis of cost and performance. They are 

microcomputers, ___ _, minicomputers, and ___ _ 

5. The first electronic computers, such as Colossus and ENIAC created 

in Britain and the United States respectively, used ____ tubes, which 

later gave place to ___ _ 

6. A program is a sequence of that can be executed by a 

computer. It can either be built into the hardware or exist independently in 

the form of ___ _ 

7. The smallest unit of information handled by a computer is bit, which 

is the abbreviation of binary . A group of bits is called 

a(n) __ _ 

8. One of the trends in computer development is ____ , the effort 

to compress more circuit elements into smaller and smaller ----
space. 

II. Translate the following terms or phrases from English into 

Chinese and vice versa: 

1. artificial intelligence 11. J&Mff<Jfffil:j~m! 

2. paper-tape reader 12. tH::k~#t-Plit!.2& 
3. optical computer 13. i:p ~~m!ft 
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4. neural network 

5. instruction set 

6. parallel processing 

7. difference engine 

8. versatile logical element 

9. silicon substrate 

10. vacuum tube 

14. ~ AitJHJL 
15. mm-rr•m 
16. ~~-rr•m 
11. Jm.m-rr•m 
18. ~J:l!~;5ft 

19. :l~d1=m~ 
20. t!YA~16-

III. Fill in each of the blanks with one of the words given in the 

following list, making changes if necessary: 

microcomputer computing digital base 

advent mode circuit significance 

chip appear speed transistor 

minicomputer combine categorization integration 

We can define a computer as a device that accepts input, processes data, 

stores data, and produces output. According to the of processing, 

computers are either analog or . They can also be classified as 

mainframes, , workstations, or microcomputers. All else (for 

example, the age of the machine) being equal, this provides some 

indication of the computer's ____ , size, cost, and abilities. 

Ever since the of computers, there have been constant 

changes. First-generation computers of historic , such as UNIVAC 

(im.ffl § l9Jrr!f:;tJI.), introduced in the early 1950s, were on 

vacuum tubes. Second-generation computers, in the early 1960s, 

were those in which replaced vacuum tubes. In third-generation 

computers, dating from the 1960s, integrated replaced transistors. 

In fourth-generation computers such as , which first appeared in 

the mid-1970s, large-scale enabled thousands of circuits to be 

incorporated on one . Fifth-generation computers are expected to 

very-large-scale integration with sophisticated approaches to 

____ , including artificial intelligence and true distributed processing. 

IV. Translate the following passage from English into Chinese: 

Computers will become more advanced and they will also become 

easier to use. Improved speech recognition will make the operation of a 
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