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Unit1 Computer (itE#)

Passage1 Computer Overview! (W EHIHER)

[ Introduction

Computer, machine that performs tasks, such as mathematical calculations or elec-

tronic communication, under the control of
a set of instructions? called a program3.
Programs usually reside within the com-
puter and are retrieved and processed by
the computer’s electronics, and the program
results are stored or routed to output de-
vices, such as video* display monitors or
printers. Computers are used to perform a
wide variety of activities with reliability,

Computers in the Classroom

accuracy, and speed.
[1 Uses of Computers

People use computers in a wide variety of ways. In business, computers track in-
ventories with bar codes® and scanners, check the credit status of customers, and transfer
funds electronically. In homes, tiny computers embedded® in the electronic circuitry of
most appliances control the indoor temperature, operate home security systems, tell the
time, and turn videocassette recorders on and off. Computers in automobiles regulate the
flow of fuel, thereby increasing gas mileage. Computers also entertain, creating digitized
sound on stereo systems or computer-animated features from a digitally encoded laser
disc. Computer programs, or applications’, exist to aid every level of education, from
programs that teach simple addition or sentence construction to programs that teach ad-

AICH H Microsoft Encarta Encyclopedia Delux 2004, 1£+# ) Timothy Law Snyder
instruction: (HHEAHL) 54

program: (il ®HL) P

video: AT

bar code: %k JERY

embed: ik A\

application: FHENNHEEY, NH#MF
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vanced calculus. Educators use computers to track grades and prepare notes; with com-

Seniors in Computer Class

111 How Computers Work

puter-controlled projection units, they can add
graphics, sound, and animation to their lectures.
Computers are used extensively in scientific re-
search to solve mathematical problems, display
complicated datal, or model systems that are too
costly or impractical to build, such as testing the
air flow around the next generation of space shut-
tles. The military employs computers in sophisti-
cated communications to encode? and unscram-
ble> messages, and to keep track of personnel and
supplies.

The physical computer and its components are known as hardware?. Computer

hardware includes the memory® that

=l

CPU Chip
or

Storage/input Internal memory

stores data and instructions; the cen-
tral processing unit (CPU)°® that car-
ries out instructions; the bus? that
connects the various computer com-
ponents; the input devices, such as a
keyboard® or mouse’, that allow the
user to communicate with the com-
puter; and the output devices, such as
printers and video display monitors,
that enable the computer to present

ALY i
{calculating)

ROM
Read only

RAM
i Read/write |

Internal
communication
Registers
(temporary
storage)

Cinput interface |

Control
section

|| . xeyboard §

input devices
Monitor
Mouse Printer

| 4 Joy stick . 1
Scanner R
|/ Lightpen . ! . “

L’.6utihﬁii!fés‘§-'('e;}
" output devites

T Sterage/input External Memory

] Floppy disc drive CD ROM
B Hard disc drive Magnetic tape

° %

/|

Computer System

information to the user. The programs that run the computer are called softwarel?. Soft-

ware generally is designed to perform a particular type of task-for example, to control

the arm of a robot to weld a car’s body, to write a letter, to draw a graph, or to direct the

data: (datum FIEFH iR
encode: %ty

unscramble: f#HY

hardware: B

memory: W1F, TEffids

central processing unit(CPU): 1 RACHEAF
bus: B

keyboard: 4

mouse: IR

10 software: ¥
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Unit 1 Computer (i & #1) 3

general operation of the computer.
IV Types of Computers
A Digital' and Analog?

Computers can be either digital or analog. Virtually all modern computers are digi-
tal. Digital refers to the processes in computers that manipulate binary? numbers (0s or
1s), which represent* switches that are turned on or off by electrical current. A bit5 can
have the value 0 or the value 1, but nothing in between 0 and 1. Analog refers to circuits
or numerical values that have a continuous range. Both 0 and 1 can be represented by
analog computers, but so can 0.5, 1.5, or a number like n(approximately 3.14).

A desk lamp can serve as an example of the difference between analog and digital. If
the lamp has a simple on/off switch, then the lamp system is digital, because the lamp
either produces light at a given moment or it does
not. If a dimmer® replaces the on/off switch, then
the lamp is analog, because the amount of light can
vary continuously from on to off and all intensities
in between.

Analog computer systems were the first type to
be produced. A popular analog computer used in
the 20th century was the slide rule. To perform cal-
culations with a slide rule, the user slides a narrow,
gauged wooden strip inside a rulerlike holder. Desktop Computer

Because the sliding is continuous and there is no mechanism to stop at any exact values,

the slide rule is analog. New interest has been shown recently in analog computers, par-
ticularly in areas such as neural” networks. These are specialized computer designs that
attempt to mimic® neurons of the brain. They can be built to respond to continuous elec-
trical signals. Most modern computers, however, are digital machines whose compo-
nents have a finite number of states—for example, the 0 or 1, or on or off bits. These bits
can be combined to denote information such as numbers, letters, graphics, sound, and
program instructions.

digital: ¥ 71, $gH
analog: FERL CHIXT T8 71
binary: il

represent: RKIRx, fik

bit: (IR fF

dimmer: 2%

neural: #£ R4

mimic: L, A
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B Range of Computer Ability

Computers exist in a wide range of sizes and power. The smallest are embedded
within the circuitry of appliances, such as televisions and wristwatches. These computers
are typically preprogrammed for a specific task, such as tuning to a particular television
frequency, delivering doses of medicine, or keeping accurate time. They generally are
“hard-wired”—that is, their programs are repre-
sented as circuits that cannot be reprogrammed.

Programmable computers vary enormously
in their computational power, speed, memory,
and physical size. Some small computers can be
held in one hand and are called personal digital
assistants (PDAs)!. They are used as notepads,

scheduling systems, and address books; if

Personal Digital Assistants equipped with a cellular phone?, they can con-
nect to worldwide computer networks to exchange information regardless of location.
Hand-held game devices are also examples of small computers.

Portable laptop and notebook computers® and desktop PCs are typically used in
businesses and at home to communicate on computer networks, for word processing, to
track finances, and for entertainment. They have large
amounts of internal memory to store hundreds of ey

programs and documents. They are equipped with a
keyboard; a mouse, trackball*, or other pointing de- e
vice; and a video display monitor or liquid crystal ‘
display (LCD)> to display information. Laptop and
notebook computers usually have hardware and soft-
ware similar to PCs, but they are more compact and
have flat, lightweight LCDs instead of television-like

sion-like video display monitors.

Notebook Computer

Workstations® are similar to personal computers but have greater memory and
more extensive mathematical abilities, and they are connected to other workstations or
personal computers to exchange data. They are typically found in scientific, industrial,

and business environments—especially financial ones, such as stock exchanges—that

personal digital assistants (PDAs): > A% 5B #

cellular phone: 4% HLLG, ZhHIE

laptop: M U115 HL: notebook computer: EiC ARIIFHAL. IIYTREHE X FHA
trackball: (—FPRLLT WARIIHE R &) PUTER, IRERER

liquid crystal display(LCD): #dh /528

workstation: T {3
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Unit 1  Computer (++E#L) J

require complex and fast computations.
Mainframe! computers have more memory, speed, and capabilities than worksta-

tions and are usually shared by multiple users
through a series of interconnected computers. They
control businesses and industrial facilities and are
used for scientific research. The most powerful
mainframe computers, called supercomputers?,
process complex and time-consuming calculations,
such as those used to create weather predictions.
Large businesses, scientific institutions, and the
military use them. Some supercomputers have
many sets of CPUs. These computers break a task
into small pieces, and each CPU processes a portion

of the task to increase overall speed and efficiency.
Cray Supercomputer
Such computers are called parallel processors. As

computers have increased in sophistication, the boundaries between the various types
have become less rigid. The performance of various tasks and types of computing have
also moved from one type of computer to another. For example, networked PCs can
work together on a given task in a version of paralleP processing known as distributed

computing.
V' History

Between 1937 and 1939, while teaching at Iowa State College, American physicist
John Vincent Atanasoff built a prototype® computing device called the Atanasoff-Berry
Computer, or ABC, with the help of his assistant, Clifford Berry. Atanasoff developed the
concepts that were later used in the design of the first electronic digital computer, the
Electronic Numerical Integrator and Computer (ENIAC). Atanasoff’s device was the first
computer to separate data processing from memory. Atanasoff did not receive credit as
the developer of one of the most important technological advances of the century until
1973, when a lawsuit regarding the patent on ENIAC was settled.

American physicist John Mauchly proposed the electronic digital computer called
ENIAC and helped build it, along with American engineer John Presper Eckert, Jr., at the
Moore School of Engineering at the University of Pennsylvania in Philadelphia. ENIAC

mainframe: A
supercomputer: #AZiTHHL
parallel: JF17{H]
distributed: 441 1
prototype: Jii#l, FAY
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6 5 BBARZEE 3

was completed in 1945 and is regarded as the first successful, general digital computer. It
weighed more than 27,000 kg and contained more than 18,000 vacuum tubes!. Roughly
2,000 of the computer’s vacuum tubes were replaced each month by a team of six techni-
cians. Many of ENIAC's first tasks were for military purposes, such as calculating ballis-
tic firing tables and designing atomic weapons. Since ENIAC was initially not a stored
program machine, it had to be reprogrammed for each task.

In 1948, at Bell Telephone Laboratories, American physicists Walter Houser Brattain,
John Bardeen, and William Bradford Shockley developed the transistor?, a device that
can act as an electric switch. The transistor had a tremendous impact on computer design,
replacing costly, energy-inefficient, and unreliable vacuum tubes.

ENIAC Circuit Board and Transistors

In the late 1960s integrated circuits3, tiny transistors and other electrical components

w1k imoewew qg g w  arranged on a single chip? of silicon’, replaced individual
4 ﬁ transistors in computers. Integrated circuits became

/

Integrated Circus Chip

miniaturized, enabling more components to be designed

*
'Y
)

into a single computer circuit. In the 1970s refinements in

> it

integrated circuit technology led to the development of

e )= the modern microprocessor$, integrated circuits that con-
i tained thousands of transistors. Modern microprocessors
can contain more than 20 million transistors.

Manufacturers used integrated circuit technology to build smaller and cheaper

computers. The first of these so-called personal computers (PCs)” was sold by Micro In-

vacuum tubes: ELFH, HLT4F
transistor: fA{ATY

integrated circuit: i %

chip: &HH

silicon: fif

microprocessor: {{A4b ¥ 2%

personal computer (PC): ™ AiHE#HL
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Unit 1 Computer (& #H1) : 7

strumentation Telemetry Systems. The Altair 8800 appeared in 1975. It used an 8-bit In-
tel! 8080 microprocessor, had 256 bytes of RAM, received input through switches on the
front panel, and displayed output on rows of light-emitting diodes (LEDsP. Refinements
in the PC continued with the inclusion of video displays, better storage devices, and
CPUs with more computational abilities. Graphical user interface were first designed
by the Xerox Corporation?, then later used successfully by the Apple Computer Corpora-
tion with its Macintosh computer®. Today the development of sophisticated® operating
systems such as Windows and UNIX enables computer users to run programs and ma-
nipulate data in ways that were unimaginable 50 years ago.

In 1996 IBM challenged Garry Kasparov, the reigning world chess champion, to a
chess match with a supercomputer called Deep Blue. The computer had the ability to
compute more than 100 million chess positions per second. In a 1997 rematch Deep Blue
defeated Kasparov, becoming the first computer to win a match against a reigning world
chess champion with regulation time controls. Many experts predict these types of par-
allel processing machines will soon surpass human chess playing ability, and some
speculate that massive calculating power will one day replace intelligence. Deep Blue
serves as a prototype for future computers that will be required to solve complex prob-
lems. At issue, however, is whether a computer can be developed with the ability to learn
to solve problems on its own, rather than one programmed to solve a specific set of tasks.

VI Future Developments

In 1965 semiconductor pioneer Gordon Moore predicted that the number of transis-
tors contained on a computer chip would double every year. This is now known as
Moore’s Law?, and it has proven to be somewhat accurate. The number of transistors and
the computational speed of microprocessors currently doubles approximately every 18
months. Components continue to shrink in size and are becoming faster, cheaper, and
more versatile.

With their increasing power and versatility, computers simplify day-to-day life.
Unfortunately, as computer use becomes more widespread, so do the opportunities for
misuse. Computer hackers’-people who illegally gain access to computer systems-often

Intel: FETHERAH

light-emitting diodes (LEDs): &)t —#k%&

interface: FAHI, ¥

Xerox Corporation: 3 [H il 5K 23 7]

Macintosh computer: #&IEHEH (HEE Apple 2484~ t—F it 2
sophisticated: FX¥AM, EEN, EZRME

Moore’s Law: BE/RER: L& « BE/K (Gordon Moore) 345 /RA T A AT —
hacker: H7%
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violate privacy and can tamper with or destroy records. Programs called viruses or
worms! can replicate and spread from computer to computer, erasing information or
causing computer malfunctions. Other individuals have used computers to electronically
embezzle funds and alter credit histories. New ethical issues also have arisen, such as
how to regulate material on the Internet and the World Wide Web. Individuals, compa-
nies, and governments are working to solve these problems by developing better com-
puter security and enacting regulatory legislation.

Computers will become more advanced and they will also become easier to use. Im-
proved speech recognition will make the operation of a computer easier. Virtual reality?,
the technology of interacting with a computer using all of the human senses, will also
contribute to better human and computer interfaces. Standards for virtual-reality pro-
gram languages, called Virtual Reality Modeling language (VRML), currently are being
developed for the World Wide Web.

Breakthroughs occurred in the area of quantum? computing in the late 1990s.
Quantum computers under development use com-
ponents of a chloroform molecule* (a combination
of chlorine and hydrogen atoms) and a variation of
a medical procedure called magnetic resonance
imaging (MRI) to compute at a molecular level.
Scientists used a branch of physics called quantum
mechanics, which describes the activity of suba-
tomic particles (particles that make up atoms), as
the basis for quantum computing. Quantum com-
puters may one day be thousands to millions of
times faster than current computers, because they
take advantage of the laws that govern the behavior
of subatomic particles. These laws allow quantum
computers to examine all possible answers to a

query at one time. Future uses of quantum com-

puters could include code breaking and large da-

Mini Computer

tabase> queries®.
Communications between computer users and networks will benefit from new

virus: (VAL FHE: worm: i H
virtual reality: MERUIRSE (HAR)
quantum: [

molecule: 431

database: (i /1%E

query: fTif]
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Unit 1  Computer (& H1) 9

technologies such as broadband! communication systems that can carry significantly
more data and carry it faster, to and from the vast interconnected databases that continue
to grow in number and type.

Passage 2 Personal Computer? (> A5 #L)

Poointroduction

Personal Computer (PC), machine capable of performing calculations and instruc-
tions quickly and repetitively. Designed to be used by a single person at a time, a PC is
generally smaller, less expensive, and easier to use than supercomputers, mainframe
computers, and computer workstations, which usually have more computational power
than a PC. The PC, on the other hand, is generally larger and more powerful than hand-
held®> computers, including personal digital assistants (PDAs), and gaming devices.

PCs have revolutionized entertainment, science, the media, art, medicine, education,
and business because they provide computational abilities at low cost to people with no
extensive programming experience. PCs enable artists to envision and manipulate im-
ages. Musicians use them for learning, creating, and recording music. Businesses track
finances and forecast company performance using PCs. News reporters can compose
news stories on portable* PCs, called laptops, and electronically submit these stories
from remote locations. Many people work at home and communicate with fellow work-
ers via their PCs in a practice known as telecommuting. PCs are also able to interface
with worldwide communication networks, such as the Internet and the graphics-based
information database known as the World Wide Web, to find and send information on
any subject.

PCs are now commonly used in everyday life. They can be used to send electronic
mail®, to write school reports or fiction, to balance checkbooks and keep financial data, or
to track news stories and visit Web sitess.
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Parte of a Personal Computer

PCs consist of electronic circuitry called a microprocessor, such as the central proc-
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