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PARTI COMPUTER AND ITS
APPLICATIONS

CHAPTER 1 FUNDAMENTS OF COMPUTER
HARDWARE AND SOFTWARE

1.1 WHAT ARE THE FIVE CATEGORIES OF COMPUTER
HARDWARE

Hardware — What most people think of when they visualize a computer system — consists of,
among other things'", the keyboard, screen, printer, and the computer or processing device itself. In
general, computer hardware is categorized according to which of the five computer operations it

performs (see Figure 1-1):

®  Input

@  Storage

®  Data Processing and Memory
® Communications

@  Output

Devices that are connected to the computer and controlled by the computer are referred to as
peripheral devices. These devices can be external, such as keyboards, mice, momtors and printers,
or they can be internal (inside the computer cabinet), such as a floppy disk drive.”

Input Data Processing and Memory Output

Figure 1-1 Computer Hardware System
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Input Hardware

The function of input hardware is to accept data and convert it into a form suitable for
computer processing. In other words, input hardware allows people to put data into the computer in
a form that the computer can use. For example, input may be by means of a keyboard, mouse, or

scarner.
| #  Keyboard: A keyboard includes the standard typewriter keys plus a number of function
keys. The standard keys are used mostly to enter words and numbers. The function keys
are used to enter software-specific commands.

% Mouse: A mouse is a device that is rolled about on a desktop to direct a pointer on the
computer’s display screen”. The pointer is a symbol, usually an arrow, that is used to
select items from lists (menus) on the screen or to position the cursor. The cursor, also
called an insertion point, is the symbol on the screen that shows where data may be
entered next, such as text in a document.

%  Scanner: Scanner —which are often used in desktop publishing—translate images of text,
drawings, and photos into digital form[4]. The digital images can then be processed by a
computer, displayed on a monitor, inserted in documents, stored on a storage device, or
transmitted to another computer.

Data Processing and Memory (Primary Storage) Hardware

The computer’s control center is made up of data processing and memory devices, housed in
the computer’s system unit. The system unit, or system cabinet, houses that part of electronic
circuitry that does the actual processing and, except in large computers, the memory that supports
processingm. Together, these components are referred to as processing hardware.

&  CPU—the processor: The CPU, for central processing unit, is the processor, or computing
part, of the computer. It controls and manipulates data to produce information. In a
microcomputer the CPU is an approximately 1.5-inch (3.75- centimeter) square chip
called a microprocessor, with electrical circuits printed on it. This microprocessor, and
other components necessary to make it work, are mounted on a main circuit board called
the motherboard, or system board.

% Memory—working storage: Memory —also known as primary storage, main memory, and
RAM (random access memory)—is temporary working storage. That means memory is
the computer’s “work area”, where data and programs needed for immediate processing
are held. Computer memory is contained on memory chips mounted on the motherboard.
Memory capacity is important because it determines how much data can be processed at
once and how big and complex the program used process the data can be'®.

Despite its name, this kind of memory cannot “remember”. Once the power is turned off, all the
data and programs within memory simply vanish—that is, they are volatile. This is why
datafinformation must also be stored in relatively permanent form on disks and tapes, which are
called secondary storage devices to distinguish them from main memory’s primary storage.
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Secondary Storage Hardware

As previously mentioned, the function of secondary storage hardware is to store software and
data in a form that is relatively permanent, or nonvolatile—that is, the data is not lost when the
power is turned off—and easy to retrieve when needed for processing. Secondary storage hardware
" serves the same basic functions as do office filing systems except that it stores data as
electromagnetic signals or laser-etched spots, commonly on magnetic disk, optical disk, or tape,
rather than on paper’.

Output Hardware

The function of output hardware is to provide the user with the means to view and use
information produced by the computer system. For example, previously input but unorganized sales
figures may be processed into meaningful form and displayed on a computer screen or printed out
on paper.

Information is output in either hardcopy or softcopy form. Hardcopy output can be held in your
hand—an example is paper with text (words or numbers) or graphics printed on it. Softcopy output
is typically displayed on a monitor, a television-like screen on which you can read text and graphics.
Another type of softcopy output is audio output, such as music.

Communications Hardware

The function of communications hardware is to facilitate the connections between computers
and between groups of connected computers called networks. Such connections allows the sharing
of resources, both hardware and software, as well as data. Of course, computers can be
“stand-alone” machines, meaning that they are not connected to anything else. However, the
communications component of a computer system vastly extends the computer’s range and utility.
To transmit your computer’s digital signals over telephone lines, you need to use a MODEM to
translate them into analog signals. The MODEM provides a means for computers to communicate
with one another while the old-fashioned copper-wire telephone network — an analog system built

to transmit the human voice — still exists.
NOTES

(1] B2 A FRE, T when .. 2B ERIEMA: among other things, A SMAKIE,
fe - AR I A S B

[2] mouse FIRH A mice.

[3] A that 5| S HIEEMNABHFRTEIH device, about AR, B “Fl4t” ##: to direct
% HE4RIE: pointer AL RIGTEF# bt BATEHIKERR (cursor). W F—H.

(4] image of text RIF A, HIZEGHATH,

[5] houses that..., house 7FiX B & Rk ¥3hia, THEWANEEE MK RIE that part of ... and
the memory....

(6] 7E because 3| S M EERENDFHEHR N RBENME, B how much ... H how big ...,
i J5 T — 4 MA) 9 15 the program X i used... E BB,
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KEYWORDS
central processing unit (CPU) oA B 2%
peripheral devices AHE® &
primary storage s 1
secondary storage B2
random access memory(RAM) FEHLAE BT g 25
scanner HHX
mouse WA
text BN
monitor AR
floppy disk %
audio H
MODEM VAR R 2%
memory capacity NEAER
volatile 5Rm, EAR
EXERCISES
1. Match the following terms to the appropriate definition:
1 central processing unit (CPU)
(2 motherboard
(3> random access memory
(4) secondary storage
(5) floppy disk
(6> hard disk system
7 keyboard
(8 scanner

a. A storage medium that records data using magnetic spots on disk made of flexible plastic or

rigid metal.

b. The main circuit board of computer, located inside the system unit, to which all

computer-system components connect.
c. A storage system consisting of one or more metal magnetic disks and access a mechanism

typically permanently sealed inside its drive.

d. The chip located inside the system unit of a computer that performs the processing for

computer and communicates with peripheral devices.

e. An input device containing numerous keys, arranged in a configuration similar to typewriter,

that can be used to input letters, numbers, and other symbols.
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f. Chips located on the motherboard that provide a temporary holding place for the computer to
store data and program instructions while they are needed.

g. A device that translates images of text, drawings, and photos into digital form.

h. A low-capacity, removable magnetic disk made of flexible plastic permanently sealed inside
a hard plastic cover.

2. True/False:

(1) Software includes all the physical equipment in a computer.

(2) Because memory is volatile, it is erased when the power for the compuiter is turn
off.

(3) Computer programs are usually written in conversational English.

(4) Hardware is a term that only applies to storage devices.

(5 Most PCs today include a hard disk drive.

(6 A high-density 3-inch floppy disk hoids 1.44MB.

P The function keys on keyboard are used to more easily input numerical data.

(8) __The MODEM provides a way that a computer communicates with one another.

9 The computer’s control center is made up of processing and system unit.

(10D All the data and programs within memory aren’t volatile.

1.2 TYPES OF COMPUTER SYSTEM

Computers have come a long way since first operational computer in 1940"). In 1969 the
onboard guidance computer used by the Apollo 11 astronauts, who made the first moon landing,
weighed 70 pounds (31 kilograms) and could hold the equivalent of a mere 2000 characters (bytes)
of data in its main memory™®. The Mission Control computer on the ground had only ! million
characters of memory. “It cost $4 millions and took up most of a room”, says a space physicist who
was there.

Fast forward to the present: today the shrinkage of computer components means that you can
easily buy, for a couple of thousand of dollars, a personal computer that sits on a desktop and has
hundreds of times the processing power and about 32 to 64 times the memory of the 1969 Mission
Control computerm. You have more productivity at your fingertips than American space program
had a generation agom. And computer processing power is doubling at least every 18 months. In
other words, that new computer that you just took out of the box may be only half as powerful as
those introduced next year.

Although you may be familiar only with microcomputers, computers still come in a variety of
sizes and with a variety of processing capabilities. We may categorize them as:

1. Supercomputers

2. Mainframe computers

3. Workstations
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4. Microcomputers

It’s hard to give a precise definition to each type because computer speeds and storage

capacities change rapidly. Nevertheless, the following definitions will suffice:

Supercomputers: First developed in the 1970s, Supercomputers are the fastest and
highest-capacity computers. Their cost ranges from several hundreds of thousands to
millions of dollars. They may occupy special air-conditioned rooms and are often used for
research. Among their uses are worldwide weather forecasting and analysis of weather
phenomena, oil exploration, aircraft design, evaluation of aging nuclear weapons systems,
predictions of spreads of epidemics, and mathematical research. Unlike microcomputers,
which generally have only one central processing unit, supercomputers have hundreds to
thousands of processors and can perform trillions of calculations per second B,
Mainframe computers: The only type of computer available until the late 1960s,
mainframe computers are less powerful than supercomputers, but they are still fast, mid-to
large-size, large-capacity machines. Their size varies depending on how many concurrent
users they are serving — from a few hundred to thousands of people[(’]. Mainframes are
used by many banks, airlines, insurance companies, mail-order houses, universities, and
the Internal Revenue Service. Mainframes also have many processors.

Workstations: workstations, introduced in the early 1980s, are expensive, powerful
desktop computers used mainly by engineers, scientists, and special-effects creators for
sophisticated purposes. Providing many capabilities comparable to midsize mainframes,
workstations are used for such tasks as designing airplane fuselages, prescription drugs,
and movies’ special effects. Workstations are often connected to a large computer system
to facilitate the transfer of data and information. The capabilities of low-end workstations
overlap those of high-end microcomputers.

Microcomputers: Microcomputers, also called personal computers (PCs), are small
computers that can fit next to a desk or on a desktop, or can de carried around. Some
microcomputers, called tower units, are higher than they are wide and can be placed on
the floor. Whether desktop, tower, notebook, palmtop, electronic organizer, or pen-based,
personal computers are now found in most businesses 7 They are either used as
stand-alone machines or connected to a network, such as a local area network. A local
area network (LAN) connects, usually by special cable, a group of desktop PCs and
peripheral devices in an office or a building.

Microcontrollers: Also called embedded, dedicated, or hidden computers, micro-
controllers are tiny computers installed in “smart” appliances like microwave ovens and
pocket calculators. They are dedicated to performing a restricted number of tasks.

Some companies use a combination of computers, and, indeed, the predominant information
system is now a hybrid model, whereby a variety of systems are connected, operated, and used by
many people. For instance, an insurance company with branch offices around the country might use
a mainframe computer to manage companywide customer data. To access information from the
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mainframe, a local claims adjuster might use a desktop microcomputer. That same microcomputer
can also be used to perform specialized tasks such as generating invoices or drafting letters to
customers. Because microcomputers are generally versatile, increasingly powerful, and more
affordable than other types computers, they are practical tools for organizations wishing to improve
their productivity.

NOTES

(11 —AiREE, B—E LR 1946 FFRE4R) .
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[7] Whether 31 FJ R LS RIE M A

KEYWORDS
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microcomputers AL
microcontrollers ek E
desktop HIE W
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peripheral device SRR B
EXERCISES
True/False:
(D Microcomputers are used as stand-alone machines only.
(2 Mainframe computers are less powerful than supercomputers.
(3 Processing power of today’s computer is doubling at least every year.
4 Microcomputers are different from personal computers (PCs).
(5 Mainframe computers are serving—from a few hundred to thousands of people at

the same {ime.
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(6) Microcontrollers can be installed in smart appliances.
D Supercomputers are the fastest and highest-capacity computers by far.
(8 ___ Workstations are often connected to a large computer system to facilitate the

transfer of data and information.
9 Microcomputers also have more than two processors.

(10 Supercomputers must occupy special air-conditioned rooms.
1.3 COMPUTER SOFTWARE

A computer has no intelligence of own and must be supplied with instructions that tell it what
to do and how and when to do it'"’. These instructions are called software, because you can’t feel it
or see it. It flows through the computer’s circuits as coded pulses of electricity. The importance of
software can’t be overestimated. Without software to “breathe life” into the computer, to make it do
what you want it to do, the computer will only take up spacem .

Software is made up of a group of related programs written in a specific code called a
programming language and based on the computer’s language of 0s and 1s*). In turn, each program
is made up of a group of related instructions that perform specific processing tasks. Software
acquired to perform a general business function is often referred to as a software package. Software
is usually created by professional software programmers and comes on disk, CD-ROM, or online,
across the Internet.

Software can generally be divided into two categories:

1. System software

2. Applications software

System software

Software designed to allow the computer to manage its own resources and run the hardware
and basic operations is called system software. System software consists of programs to control the
operations of computer equipment. An important part of system software is set of programs called
operating system. Instructions in the operating system tell the computer how to perform the
functions of loading, storing, and executing an application program and how to transfer data. For a
computer to operate an operating system must be stored in the computer’s memory. When a
computer is turned on, the operating system is loaded into the computer’s memory from auxiliary
storage. This process is called booting.

Today, most computers use an operating system that has a graphical user interface (GUI) that
provides visual cues such as icon symbols to help the user'®. Each icon represents an application
such as word processing, or a file or document where data is stored. Microsoft Windows (Figure 1-2)
is a widely used graphical operating system. DOS (Disk Operating System) is an older and seldom

used operating system that is text-based.
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Figure 1-2 A graphical user interface such as Microsoft Windows makes the computer easier to use. The small
pictures, or symbols, on the screen are called icons. A icon represents a program, an instruction, or some other
objects the user can choose. A window is a rectangular area of the screen that is used to display a program, data,
and/or information.

Applications software

Applications software allows you to increase your productivity and creativity in ways simply
not possible without it. Applications software consists of programs that tell a computer how to
produce information. The different ways people use computer in their careers or in their personal
lives are examples of types of applications software. Business, scientific, and educational programs
are all examples of applications software.

Personal computer users often use applications software. Some of them more commonly used
applications are word processing, electronic spreadsheet, presentation graphics, database,
communications, and electronic mail software. Some software packages, such as Microsoft Office
2000,also include access to the World Wide Web as an integral part of the applications.

NOTES
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