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Unit 9

Computer and Its Kind
(HENAL#HE)

A computer 1s an electronic device that can receive a set of instruc-
tions, or program, and then carry out this program by performing cal-
culations on numernical data or by compiling and correlating 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 pri-

w Computers have opened up a new era in

vate household accounts
manufacturing through the techniques of automation, and they have
enhanced modern communication systems. They are essential tools in
almost every field of research and applied technology, from construct-
ing models of the umverse to producing tomorrow’ s weather reports,
and thetr use has in 1tself opened up new areas of conjecture Database
services and computer networks make available a great variety of infor-
mation sources® . The same advanced techniques also make possible
the invasions of privacy and restricted information sources, and com-
puter crime has become one of the many risks that society must face if

it 15 to enjoy the benefits of modern technology.



Types of Computers

1. Microcomputer

A microcomputer is a desktop or notebook size computing device
that uses a microprocessor as its Central Processing Unit, or CPU.
Microcomputers are also called Personal Computers (PCs), home com-
puters, small business computers, and micros. The smallest, most
compact are called laptops. When they first appeared, they were con-
sidered single user devices, and they were capable of handling only
four, eight, or 16 bits of information at one time. More recently the
distinction between microcomputers and large, mainframe computers
(as well as the smaller mainframe type systems called minicomputers)
 has become blurred, as newer microcomputer models have increased
the speed and data handling capabilities of their CPUs into the 32 bit,
or even 64 bit multiuser range.

Microcomputers are designed for use in homes, schools, and office
settings. Within the home, they can serve both as a tool for home
management ( balancing the family checkbook, structuring the family
budget, indexing recipes) and as a recreational device ( playing com-
puter games, cataloging records and books). School children can use
microcomputers for doing their homework, and in fact many public
schools now employ the devices for programmed learning and computer

1 . .
™ eourses. Small businesses may purchase microcomputers for

literacy
word processing, bookkeeping, and the storage and handling of mail-
ing lists.

2. Minicomputer

A minicomputer is a mid-level computer built to perform complex

2



computations while dealing efficiently with a high level of input and
output from users connected via terminals. Minicomputers also fre-
quently connect to other minicomputers on a network and distribute
processing among all the attached machines. Minicomputers are used
heavily in transaction processing applications and as interfaces between
mainframe computer systems and wide area networks.

3. Mainframe Computer

A mainframe computer is a high level computer designed for the
most intensive computational tasks. Mainframe computers are often
shared by multiple users connected to the computer via terminals. The
most powerful mainframes, called supercomputers, perform highly
complex and time consuming computations and are used heavily in both
pure and applied research by scientists, large businesses, and the mili-
tary.

4. Supercomputer

In computer science, supercomputers are large, extremely fast,
and expensive computers used for complex or sophisticated calcula-
tions, typically, machines capable of pipelining instruction execution
and providing vector instructions. A supercomputer can, for example,
perform the enormous number of calculations required to draw and ani-
mate a moving spaceship in a motion picturew . Supercomputers are al-
so used for weather forecasting, large scale scientific modeling, and oil

exploration.
Future Developments
One ongoing trend in computer development is microminiatur-

ization, the effort to compress more circuit elements into smaller and
3



smaller chip space. Researchers are also trying to speed up circuitry
functions through the use of superconductivity, the phenomenon of de-
creased electrical resistance observed-as objects exposed to very low

(5) Computer networks have

temperatures become increasingly colder
become increasingly important in the development of computer technol-
ogy. Networks are groups of computers that are interconnected by
communications facilities. The public Internet is an example of a global
network of computers. Networks enable connected computers to rapid-
ly exchange information and in some cases, to share a workload, so
that many computers may cooperate in performing a task. New soft-
ware and hardware technology is being -developed that will accelerate
both of these processes. '

The fifth generation computer effort to develop computers that
can solve complex problems in what might eventually be called creative
ways is another trend in computer development, the ideal goal being
true artificial imelligence[(’]. One path actively being explored is the

(), which uses many chips to perform sev-

parallel processing computer
eral different tasks at the same time. Parallel processing may eventual-
ly be able to duplicate to some degree the complex feedback, approxi-
mating, and assessing functions of human thought. Another form of
parallel processing that is being investigated is the use of molecular
computers. - In these computers, logical symbols are expressed by
chemical units of DNA instead of by the flow of electrons in regular
computers. Molecular computers could potentially solve complicated
problems much faster than current supercomputers and would use

much less energy.



Basic Principle of the Computer

Everything that a computer does is based on one operation: the a-
bility to determine if a switch, or gate, is opened or closed. That is,
the computer can recognize only two states in any of its microscopic
circuits: on or off, high voltage or low voltage, or in the case of num-
bers, 0 or 1. The speed at which the computer performs this simple
act, however, is what makes it a marvel of modern technology. Com-
puter speeds are measured in megaHertz, or millions of cycles per sec-
ond. A computer with a clock speed of 33 mHz is capable of executing
33 million discrete operations each second. Business microcomputers
can perform 60 to 100 million operations per second or more, and su-
percomputers used in research and defense applications attain speeds of
billions of cycles per second.

Computer speed and calculating power are further enhanced by the
amount of data handled during each cycle. If a computer checks only
one switch at a time, that switch can represent only two commands or
numbers; thus ON would symbolize one operation or number, and
OFF would symbolize another. By checking groups of switches linked
as a unit, however, the computer increases the number of operations it
can recognize at each cycle. For example, a computer that checks two
switches at one time can represent four numbers (0 to 3) or can exe-
cute one of four instructions at each cycle, one for each of the following
switch patterns: OFF OFF (0); OFF ON (1); ON OFF (2); or ON
ON (3).



Computer Family

The computer family, in computer science, is a term commonly
used to indicate a group of computers that are built around the same
microprocessor or around a series of related microprocessors and that
share significant design features. For example, the Apple Macintosh
Computersm, {rom the original Macintosh to the Macintosh Il, repre-
sent a family designed by Apple!” around the Motorola!™ 68000,
68020, and 68030 microprocessors. Similarly, the IBM PC comput-
ers™) and the second generation PS/2 models can be considered the
IBM PC family of computers, all built IBM!¥ around the Intel!*¥
iAPx86!"Y series of microprocessors. [Jepending on point of view,
however, a computer family can also be considered as encompassing
any machines that share the same microprocessor. In this sense, the
IBM models and compatible machines built by other manufacturers can
be considered part of a larger grouping, the iAPx86 family of comput-
ers. Currently, members of different microcomputer families are not

particularly compatible.
Notes

(1) from secret governmental files to banking transactions to private
household accounts.
[. from...to: M\ -+ F;
2. banking transactions to: X - P ER 5 (WL RITH
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[2) make available a great variety of information sources: AsTJHIT -

6



R EEMEIMEIT 5k, £ RIES T HAME KRR
T, B X458, IHZ5HIW N to make sth. available/possi-
ble”,

(3] computer literacy: THHHE, literacy I XHEE HE .
“HIZMEMEES", XBII9 R (ER) TR EEREN",

(4] motion picture: Hi¥,
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(6) the ideal goal being true artificial intelligence:. 4RI 2544, 1)
g A,

(7} One path actively being explored is the parallel processing comput-
er. FHATHETHYLEIEEFRIERN — &L, actively being
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(8) the Apple Macintosh computers: R Macintosh 1154,

(9) Apple: Apple Computer, Inc., 3ERITMLAE], EEMYIHIE
i, B BRI AE California B Cupertino,

(10) Motorola: Motorola Inc., EEPEFLFHIAF, AT BadiE
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