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Section A

Unit 1 My Computer

Computer Overview

numerical
/ni:'merikal /

a. HFH; HHEH
manipulate

/ ma'nipjuleit /

v. 84 AbHE
transaction

/ treen'zaek [ an /

n. 5. WF

1. 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 modern world of high technology could not have come about’
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
household accounts.  Computers have opened up a new era in

come about: K*, 7.
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automation

/ a:te'meif an /
n. BEML
enhance / in'ha:ns /
v. R
conjecture
/ken'dzektfa/
n. #EW, FHAE
database

/ 'deitabeis /

n. B E

—privacy / 'praivasi /

n. BEFL; BB
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/pri‘ke:sa /

n. JE0K

digit / ‘didsit /

n. HF

loom /lu:m/

n. 4l
perforated

/ 'pa:fereitid /

a. FILW
conceive / kean'sizv /
v. (#)) A
punched card
FIFR
electrical contact
P ik A

compile / kem'pail /
v. IC%4; i
census / 'sensas /
n. NO¥&E
analytical

/ @nalitikal /

a. Ty
Analytical Engine
B, REETAL

manufacturing through the techniques of automation, and they have
e

enhanced modern 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.'
The same advanced techniques also make possible igygsii)ns of personal
and business privacy. Computer crime has become one of the many risks
that are part of the price of modern technology.

I1. History

The first adding machine, a precursor of the digital computer, was
devised in 1642 by the French scientist, mathematician, and philosopher
Blaise Pascal® This device employed a series of ten-toothed wheels, each
tooth represef]ting 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 Leibniz’ improved on this machine by devising one that

could also multiply.

The French inventor Joseph-Marie Jacquard®, in designing an
automatic loom, used thin, perforated wooden boards to control the
During the 1880s the American
statistician Herman Hollerith® conceived the idea of using perforated cards,

weaving of complicated designs.

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
Charles Babbage® worked out the principles of the modern digital computer.

" Database services and computer networks make available a great variety of information sources.: 3 FER% F
TR E P& RERE R AT 4t . X A)iE T %iE (a great variety of information sources) #,
T# RiEHI4ME (available) BE| T iEMATH. SCP F—A)iEthEREEDL.

* Blaise Pascal: %M « Wl £ (1623~1662) , EEHER. WHER, HER, MERAUTEZ —.

* Gottfried Wilhelm Leibniz: SH59h 518 - Bk - ¥AB % (1646~1716) , MEEARPIER. ¥R, M
ar. HEZEMEIK, RIE T .

* Joseph-Marie Jacquard: Z)EEFR-FEWE « HEE/R (1752~1834) , BEEEBLMLN TR, SORBIENNEE

HERK.

° Herman Hollerith: #/R& « fIBHHEET (1860~1929) , EEEKHFEMLi%%K.
S Charles Babbage: /R « ELHLAT (1792~1871) , KEBEFMEAK.
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E5HL '
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WA (ER) W
analog(ue)
/'=nalog /

a R

shaft / [a:ft/

n. #h
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/ a.proksi'meif an /
n. L (E)D
computing

/ kem'pju:tin /

n. H (HER)
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n. A%
submarine

/ .saAbma'ri:n /

n. &
bombsight
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n. EVERGAERS
incorporate

/ in'ka:pereit /

v. B8
vacuum tube
HEE

crack / kreek /

v. %
encipher / in'saifa /
v. 8- FRE
prototype

/ 'prautetaip /

n BE; B

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 Byron', the true pioneers of the modern digital computer. One of
Babbage’s designs, the Analytical Engine, had many features of a modern
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.’ 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® built a mechanical tide
During World Wars I
and II, mechanical and, later, electrical analogue computing systems were

predictor that was a specialized analogue computer.

used as torpedo course predictors in submarines and as bombsight
controllers in aircraft. Another system was designed to predict spring
floods in the Mississippi River’ 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: Colossus’. By December 1943, Colossus,
It was used
by the team headed by Alan Turing’, in the largely successful attempt to

which incorporated 1,500 vacuum tubes, was operational.

crack German radio messages enciphered in the Enigma code’.

Independently of this, in the Um'ted States, a prototype electronic

' Augusta Ada Byron: B « $5ik - FH (1815~1852) , EE¥KFE, HwAFRZ &,

% 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.: I ANREA N —BFIL KA. —MEFEEN &
FE” . —ANHITEARZEM “T) 7, BUEFAKAERETEHL.

* Lord Kelvin: JF/RICHE (1824~1907) , 244 kMK + %18#% + FF/R3C (William Thomson Kelvin) 3E4)
HER, RETHNERR, QLT HRNZENER IFF/RORR .

* Mississippi River: #TGFGLLH], RIETEEPIMOBBX, dEBTHE, REEEERE.

3 Colossus: ZAEAE /keloses/, B “BR”. “BEAN”. “EN” F&.

® Alan Turing: 46 « R (1912~1954) , HEHFEFMZEER.

7 Enigma code: YBJEA&HS, METELES T YRR IAN R A H—Fhagag.
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overshadow

/ 8uva'[eedau /

v. fEAETE W4t
integrator
/'intigreita /

n. a8
patent / ‘peitent /
n. EH (B
overturn
/suva'ta:n/

v. B KRR

Hungarian

/ han'gearian /

a. ®F R
memory /'memaeri /
n. fFi#d%, W
paper-tape reader
AR PR
execution

/ eksi'kjuf en /

n. 4T, B1T

machine had been built as early as 1939, by John Atanasoff' and Clifford
Berry2 at Towa State College’. This prototype and later research were
completed quietly and later overshadowed by the development of the
Electronic Numerical Integrator And Computer (ENIAC®) 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 1A-1) contained 18,000 vacuum tubes and had a
speed of several hundred multiplications per minute, but originally its
program was wired into the processor’ and had to be manually altered.
Later machines were built with program storage, based on the ideas of the
Hungarian-American mathematician John von Neumann®, The instructions,
like the data, were stored within a “memory”, freeing the computer from

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

A U A W N -

John Atanasoff: 218 « PIEAER (1903~1995) , KEWHFERK.
Clifford Berry: SiF|i@fE « IHE (1918~1963) , EEYEEFK.

lowa State College:

(RED LRRLMLER.

ENIAC: T8 R0 v+ EH AL, ENIAC 1151 Electronic Numerical Integrator And Computer £ & FRE4RHES ) .
its program was wired into the processor: Tl FLAL LB MLFEIEA .

John von Neumann: %98 + 15 « &R 8@ (1903~1957) , EEQFREER, MHERTYH, FHEERAE
U E R B TR .
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transistor

/ treen’sista /

n. dRAE
advent / 'eedvent /
n. HI, Bk
versatile / 'va:satail /
a. ZHIEM,
WA

logical element
BT
fabricate

/ 'feebrikeit /

v. HIfE

silicon / 'siliken /
n. f&E

substrate

/ 'sabstreit /

n. MK, EE
microprocessor
/ maikrau'prausesa /
n. bR
microchip
/'maikraut/fip /

n. WA

etch /et] /

v. izl

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, was introduced, making
it possible for many transistors to be fabricated on one silicon substrate,
with interconnecting wires plated in place'. 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 modern computer:

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

1

making it possible for many transistors to be fabricated on one silicon substrate, with interconnecting wires

plated in place: M Al GE¥VF 2 RAEEHIVEE BRI L,

i PR 2 1) DL 7 BT e ) R AR i
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a. N
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n. FH
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n. #E
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a. TREHIH
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EiRg
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ad. #E& L
microcomputer
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B Sl
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n. LS
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n. /NN
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n. BEIEI, B
pichap =8N
bus / bas /

n. Sk

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 1s and 0Os). 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 modern digital
computers.

II1. Hardware

Modern 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,
communications capabilities that make it especially useful for office work;

a microcomputer with enhanced graphics and
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.

IV. Programming

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



