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Unit One Computer System

The term computer is used to describe a device made up of a combination of electronic
and electromechanical (part electronic and part mechanical) components. By itself, a com-
puter has no intelligence and is referred to its hardware. Computer does not come to life until
it is connected to other parts of a computer system. A computer system is a combination of
the five elements (listed here in the order of how expensive it would be to replace them in a
system, from least to most expensive) :

* hardware.

* software.

* data/information.

e procedures.

* people.

When one computer system is set up to communicate with another computer system,
connectivity becomes a sixth system element. In other words, the manner in which the vari-
ous individual systems are connected-for example, by phone lines, microwave transmission,
or satellite-is an element of the total computer system. .

Software is the term used to describe the instructions that tell the hardware how to per-
form a task; without software instructions, the hardware does not know what to do. People,
however, constitute the most important component of the computer system. People operate
the computer hardware, they create the computer software instructions and respond to the
procedures that those instructions present. You will learn more about software and proce-
dures later. Right now we want to discuss the importance of data and information.

The purpose of a computer system is to convert data into information. Data is raw, un-
evaluated facts and figures, concepts, or instructions. This raw material is processed into
useful information. In other words, information is the product of data processing. This pro-
cessing includes refining, summarizing, categorizing, and otherwise manipulating the data
into a useful form for decision making:

Now we’ll discuss the basics about the hardware devices that convert data into informa-
tion in a typical computer-based system.

Computer hardware

If, at a job interview, you are asked about what kind of computer equipment you've
used before or what you know about hardware, and you don’t have an answer, your inter-
viewer will probably perceive you as a person who doesn’t take active role in what’s going on
around you. In today’s business world, not knowing what computer hardware is and what

1



typical hardware components do is similar to being a taxi driver and not knowing what a car
is and that it has components such as an engine, doors, windows, and so on.

In this section, we provide a brief description of the components found in each category
of hardware so that you can see how they relate to one another. Computer hardware can be
divided into four categories: (D input hardware, @ storage hardware, @ processing hard-
ware, and @ output hardware.

Input hardware

The purpose of input hardware is to collect data and convert it into a form suitable for
computer processing. The most common input device is a keyboard. Although it isn’t the on-
ly type of input device available, the computer keyboard is the one most generally used by the

bussiness community.
Storage hardware

The purpose of storage hardware is to provide a means of storing computer instructions
and data in a form that is relatively permanent, or nonvolatile-that is, the data ig not lost
when the power is turned off-and easy to retrieve when needed-for processing.

Processing hardware

The purpose of processing hardware is to retrieve, interpret, and direct the execution of
software instructions provided to the computer. The mobt common of processing hardware
are the central processing unit and main memoty. . : :

The central processing unit (CPU) is the brain of the computer. It reads and interprets
software instructions and coordinates the processing activities that must take place. The de-
sign of the CPU affects the processing power and the speed of the computer, “as well as the
amount of main memory it can use effectively. With a well-designed CPU in your computer‘,
you can perform highly sophisticated tasks in a very short time.

Main memory can be thought of as an electronic desktop. The miofe: desk-surface you
have in front of you, the more you can place on it. Similarly, ‘if your computer has a lot-of
memory, you can place more software instructions in it. The amount:ofrmemory available de-
termines whether you can run simple or sophisticated software. Quite simply, the more main

memory you have in you computer, the more you can accomplish.
Output hardware

The purpose of output hardware is to provide the user with the means to view informa-
tion produced by the computer system. Information is output in either hardcopy or softcopy
form. The hardcopy output can be held in your hand. The softcopy output is displayed on'a
monitor, a television-like screen on which you can read texts and graphics. Communications
hardware is used to transmit outputs among and receive inputs from different computers.

2



Computer software

A computer is an inanimate device that has no intelligence of its own and must be sup-
plied with instructions so that it knows what to do and how and when to do it. These in-
structions are called software. Software is made up of a group of related programs, each of
which is a group of related instructions that perform very specific processing tasks. Software
can generally be divided into two categories: (1) system software and (2) application soft-
ware.

System software

Programs designed to allow the computer to manage its own resources are called system
software. This kind of software performs the basic operations. It tells the hardware what to
do and how and when to do it. However, it does not solve specific problems relating to a

business or a profession.
Application software

Any instructions or collection of related programs designed to be carried out by a com-
puter to satisfy a user’s specific needs are application software. A group of programs written
to perform payroll processing is one type of application software, as programs written to

maintain personnel records, update an inventory system, or help you calculate a budget.
To the people

People: computer professionals and users, are the most important components in the
computer system. Although our role may seem rather obvious, it is often underestimated.
Here are some of the ways people can affect computer operations:

e Computer professionals design computer hardware and related equipment and also
create, and develop computer software.

* Depending on the design of the computer system, users input data to be processed
right away. In some cases, users create their own specialized applications software.

o Users also review information produced by the computer for use in making business
and professional decisions.

« Users and computer professionals make decisions and use and operate computer sys-
tems in ways that can affect our security, comfort, and well being in daily life.

Words and Expfessions

combination n.  BEE, &
electro-mechanical a. BEIPRA, PLEK, BB
connectivity n. 3 A

microwave n. T



transmission n.  #i%, &b, E%

unevaluated a.  ¥ELITTERY, MELUMGHEY
summarize vt.  HE¥E, B&

categorize v. A :

manipulate v. - (BA%iHL) BE, FH (HLE%)
inventory n. Y1 H R, HFRES, EF
interviewer n. HiAE, BERE

perceive vt. L, BRA, £

available a.  BIFIHK, BRI

community n. X, £ &

relatively ad.  AHCHL, MXHE

nonvolatile a.  AEF KR

retrieve v. [, &; K&, #H

interpret vt. v. BiE; Mm%, i, 28
coordinate vt. W, UHF

desktop n. S

inanimate a. LAWK TEKW, BEKH : e
payroll n.  F/KH, THHE

inventory n. AR, MmHEE, 7], 78

Notes

(1) The term computer is used to describe a device made up of a combination of elec-
tronic and electromechanical (part electronic and part mechanical) components. .

4381 A9 be used to FIRFE R “KEAX, @EKAT WER, fEFE, made
up of a combination of electronic and electromechanical components JEEIEAF], B a de-
vice; made up of - AIEE N AHM. . ’

#FX: RiE “HEN ﬁﬁ’%fﬁm%?ﬂgfﬂﬁﬁﬁ.ﬂg (%ﬁ%?*ﬂﬁﬁﬁm&’) ”M‘F@%
B MR —F &

(2) In today’s business world, not knowing what computer hardware is and vwhat typi-
cal hardware components do is similar to being a taxi driver and not knowing what a car is
and what components it has such as an engine, doors, windows, and so.on. : :

48t : A/4)% not knowing what computer hardware is and what typical hardware com-
ponents do it 1E, is similar to being a taxi driver and not knowing what a car is and that it
has components such as an engine, doors, windows, and so on RELHIERIE, that it has
components such as an engine, doors, windows , and so on BREHBEME], EEBEE, Bifia
caro .
B FEESHELRN, NAE2RTTEIEEA L SR R BB AR iY & B
B A HHEFANANEFAREUREHAMS, WEI%., [T, #% .

(3) It reads and interprets software instructions and coordinates the processing activates
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that must take place.

Sbr . A4, ﬁﬁit_f'ﬁi% it 8 Z&_E/AJ 9 The central processing unit (CPU), reads
and interprets and coordinates 3 FI1EIEIE, RN P R THIT=FrEME: ER. &
FHPME, software instructions 24 reads and interprets BT BB, 18§ R % B9 X
% . #4454, the processing activates the nonvolatile at must take place 4 coordinates it
HWERIE, AR BREZENIESKRERLETHN.

B B GxEh i) EEoFAABRKAES, IMALRERERNIERR
PEAEZEAT M ‘

(4) A computer is an inanimate device that has no intelligence of its own and must be
supplied with instructions so that it knows what to do and how and when to do it.

A3 . FEASA]H must be supplied with--- B #& T F1& A computer; so that MAHE
FHi%-- A fi--be supplied with FIBEIEDS, RR—EHBHLIREETHSEA M
what to do and how and when to do it WEJIERMA 4 W0 LA R ATT B BE o .

By —&iEIE SRRAEEROERE, DABERIES, B A HE Mt
4 (B ARG B AR R

(5) People: computer professionals and users are the most important component in the
computer system, although our role may seem rather obvious, it is often underestimated.

4347 computer professionals and users & [R{i#, i People BRHERTBEILREY
BN although--BISARBEMNG, FTREN, FHRE A BR--AR--

B A, WENEWARFMAS, BHENREPREZRNERET . TEAK
fERRIAE, HEEHENR. '

Exercises

1.Translate the following words into Chinese

(1) microwave transmission '

(2) category of hardware

(3) input hardware

(4) storage hardware

(5) processing hardware

(6) output hardware

(7) systems software

(8) applications software

(9) main memory

(10) processing power

(11) execution of software instructions

2. Decide whether the following statements are true (T) or false (F) in relation to the
information in the text

(1) Hardware is the term used to describe the instructions that tell the software how to

perform a task. ()
5



(2) The purpose of input hardware is to deal with data. ( )

(3) The purpose of CPU is to retrieve, interpret, and direct the execution of software
instructions provided to the computer. ( )

(4) Output hardware provides the user with the means to view information produced by
the computer system including of display, printer and mouse. ( )

(5) Only the computer experts are the most important component in the computersys-
tem. ()

3.Complete the following passage according to the text

(1) Usually a computer system is a combination of _____ elements.

(2) ___is the term used to describe the instructions that tell the hardware how to per-
form a task; without -, the hardware doses not know what to do.

(3) The purpose of _________is to collect data and convert it into a form suitable for
computer processing. The most common input device is a .

(4) Witha in your computer, you can perform highly sophisticated tasks in a very
short time. '
(5) runs the basic operations. However, it does not solve specific problems relat-

ing to a business or a profession.
Reading Material

The Evolution of Computers

The first large-scale electronic computer, the Electronic Numerical Integrator and Com-
puter (ENIAC), became operational in 1945. The ENIAC, which weighed 30 tons and ac-
cupied chout 1,500 square feet of floor space, was able to perform a scientific calculation in-
volving the multiplication of four numbers in approximately 9 milliseconds. Since that time,
the technology used in the design and production of computers has accelerated at a remark-
able pace. ;

The term computer generation helps delineate the major technological developments in.
hardware and software. To date, computer technology has evolved through four distinct gén—
erations and is currently developing into a fifth generation. As you read about each genera-
tion, you should be thinking about how each has affected data processing. The major charac-

teristics of each generation follow.
First Generation (1944~1958)

These are the earliest general-purpose computers. Most input and output media were
punched cards and magnetic tape, and main memory was almost exclusively made up of hun-
dreds of vacuum tubes although one computer used a magnetic drum for main memory.
These computers were slow and large and produced a tremendous amount of heat. They
could run only one program at a time.

6



Second Generation (1959~1963)

By the early 1960s, transistors and some other solid-state devices those were much
smaller than vacuum tubes were being used for much of the computer circuitry. Removable
magnetic disk packs were introduced as storage devices. Second-generation machines tended

to smaller, more reliable, and significantly faster than first-generation computers.
Third Generation (1964~1970)

During this period, the integrated circuit, a complete electronic circuit on a silicon chip, re-
placed transistorized circuitry. The use of magnetic disks became widespread, and computers began
to support such capabilities as multiprogramming (processing several programs simultaneously) and
timesharing (people using the same computer simultaneously). Minicomputers were being widely
used by the early 1970s. The production of operating systems and applications software packages in-
creased rapidly. The size of computers continued to decrease.

Fourth Generation (1971 ~Now)

In 1971, the first electronic computers were introduced that used Large-Scale Integra-
tion (LSI) circuits for main memory and logic circuitry ( the circuitry that performs the logi-
cal operations of the CPUj; different types of chips had different functions). These computers
had a much liger capacity to support main memory. This period has also seen increased use of
input and output devices that allow data and instructions to be entered directly through the
keyboard. The microprocessor, introduced in 1971, combined all of the circuitry for the cen-
tral processing unit on a single chip. LSI and the microprocessor enabled the development of

the supercomputer.
Fifth Generation (Now and in the Future)

Definitions of what constitutes fifth-generation computers do not always agree. Some
people think that the new microcomputers with faster operating speeds, greater processing
capacity, and virtually unlimited memory should be included. Other people believe the fifth-
generation computers will have circuitry based on gallium arsenide. Gallium arsenide offers a
fivefold speed increase and uses only one tenth of the power that silicon uses. Scientists have
also tried to develop new superconductors that can conduct electricity with no resistance,
thus generating no heat but great speed.

Many fifth-generation computers will also incorporate hundreds or thousands of proces-
sors that operate in parallel that is, simultaneously. Traditional computers act on only one
problem at a time; parallel processing means that many processors will work on the problem
at the same time. As you will see later on, this concept promises to provide tremendously
more efficient processing than the traditional kind, as will the use of optical “circuitry” that

transmits data with light rather than electricity.



Unit Two Peripherals

Peripherals, also known as /0 devices, refer to the external components that you con-
nect to your personal computer for either input or output purposes. Although the hard disk
and the CD-ROM drive are technically peripherals too, people usually use the term for de-
vices outside the system case. In fact, they are usually some input and output equipment.

Input devices are equipment that translates data and programs that humans can under-
stand into a form that computer can process. Qutput devices are pieces of equipment that
translate the processed information from the CPU into a form that humans can understand.
Next, we'll focus on some typical devices, including the printer, the display, the keyboard,
the mouse.

Keyboard and Mouse

‘Data is input to the computer through a keyboard that looks like a typewriter keyboard
but has additional keys. Keyboard converts numbers, letters, and special characters that
people understand into electrical signals. These signals are sent to and processed by the sys-
tern unit. A computer keyboard combines a typewriter keyboard with a numeric keypad. Ad-
ditionally, it has many special-purpose keys. Some keys such as the Caps Lock key are toggle
keys. These keys turn a feature on or off. Others such as the Ctrl key are combination keys
that perform an action when held down in combination with another.

A mouse controls a pointer that is displayed on the monitor. The pointer usually appears
in the shape of an arrow. It frequently, however, changes shape depending on the applica-
tion. The standard mouse has a ball on the bottom and is attached with a cord to the system
unit. It often has two buttons: left button (single-clicking an object to select it and double-
clicking to perform an action) and right button (single-clicking on an object typically displays

a shortcut menu of options). e ,

Printers

v,

A printer is a device that accepts text and graphic output from a computer and transfers
the information onto paper, usually to standard-sized sheets of paper. Printers are sometimes
sold with computers, but more frequently are purchased separately. Printers vary in size,
speed, sophistication, and cost. Large printers used in big companies.can cost many thou-
sands of dollars but can print at very high speeds, for example, a 300-page technical manual
in 20 minutes. Personal computer printers under $ 500 print only a few pages a minute. In
general , more expensive printers are used for higher-resolution oolprapﬁnting.

Personal computer printers can be classified as impact and non-impact printers. Early



impact printers worked something like an automatic typewriter, with a key striking an inked
impression on paper for each printed character. The dot-matrix printer has been a popular
low-cost personal computer printer. It’s an impact printer that strikes the paper a line at a
time. The best-known non-impact printers are the inkjet printer, of which several makes of
low-cost color printers are an example, and the laser printer. The inkjet sprays ink from an
ink cartridge at very close range to the paper as it rolls by. The laser printer uses a laser
beam reflected from a mirror to attract ink (called toner) to selected paper areas’ as a sheet
rolls over a drum.

There are four printer qualities that may be of interest to most users: O Color: Color is
important for users who need to print pages for presentations or maps and other pages where
color is part of the information. Color printers can also be set to print only in black-and-
white. Color printers are more expensive to operate since they use two ink cartridges (a color
one and a black one) that need to be replaced after a certain number of pages. Users who
don’t have a specific need for color and who print a lot of pages will find a black-and--white
printer cheaper to operate. @ Resolution: Printer resolution (the sharpness of text and im-
ages on paper) is usually measured in dots per inch (dpi). Most inexpensive printers provide
sufficient resolution for most purposes at 600 dpi. @ Speed: If you do much Printing, the
speed of the printer becomes important. Inexpensive printers print only about 3 to 6 sheets
per minute. Color printing is slower. More expensive printers are much faster. @ Memory:
Most printers come with a small amount of buffer memory (for example, one megabyte)

that can be expanded by the user.
Display

A display is a computer output surface and projecting mechanism that shows text and of-
ten graphic images to the computer user, using a cathode ray tube (CRT), liquid crystal dis-
play (LCD), light-emitting diode, or other image projection technology. The display is usu-
ally considered to include the screen or projection surface and the device that produces the in-
formation on the screen. On most computers, the display is packaged in a separate unit called
a monitor. The terms display and monitor are often used interchangeably.

Most computer displays use analog signals as input to the display forage creation mecha-
nism. This requirement and the need to continually refresh the display image mean that the
computer also needs a display or video adapter. The video adapter takes the digital data sent
by application programs, stores it in video random access memory (VRAM), and converts it
to analog data for the display scanning mechanism using a digital to analog converter (DAC).

Display can be distinguished according to: color capability, sharpness and viewability,

screen size, and the projection technology.
Color Capability

" Today, most desktop displays provide color. Displays can usually operate in one of sev-
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