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1 Personal Computer System

Combining the words personal and computer may give you the impression that personal com-
puters are less sophisticated than their larger mainframe and minicomputer relatives. This is a
misconception. Advances in technology have almost eliminated the gap that was formerly inher-
ent in size. Personal computer systems are highly evolved descendants of earlier and larger com-
puter systems. . "

Because of this evolution ,most organizations are on the threshold of a new style of comput-
ing in which increasing amounts of computer resources are allocated to individual users in the
form of personal computer systems. This new style of computing relies on the communication con-
cepts to link groups of computers of different sizes and types so that their users can communicate
and share resources. - '

In fact,all the computer concepts apply to personal computter systems. A good way to under-
stand these abstract concepts is to apply them to the hardware and software components of a per-

sonal computer system.

1.1 Personal Computer Hardware

The basic hardware components of a personal computer system consist of the

» Keyboard. '

» Display.

» System unit.

» Disk drives.

+ Printer.

These components perform similar functions in computers of all types and sizes. Familiarizing
yourself with what they are and what they do will help you make the connection between com-

puter concepts and tangible hardware components.
1.1.1 Keyboards

A keyboard is a device that converts keystrokes into special codes that can be electronically
manipulated by the computer. It is one input part of the system, and it allows you to enter com-
mands.data,or programs into the computer. The keyboard may contain 70 to 105 keys. A per-
sonal computer keyboard includes a typewriter layout and a set of keyé marked with arrows that
control the movement of a visual aid —a cursor— on the display screen, Some keyboards include

a numeric keypad for number-intensive data entry and calculations as well as a set of function
1




keys. These are general-purpose keys that, depending on the applisation,can be set to perform
different functions. The keyboard may be an integral part of the system unit,as in the case of the
Apple I family of computers. But the more popular method is to have a detachable self-contained
unit such as that found in IBM’s Personal Computers or in Apple's Macintosh (1),

Keyboards are not the only way to communicate with a computer. A variety of alternatives
to keyboard-only input exist, including light pens, touch screens,and mice, A mouse is a device
used to position the cursor on a display screen in lieu of cursor control keys. A mouse also has but-
tons for selecting options. The primary advagm ese alter{}gtlve input devices is the ease
with which you can move a cursor around on the screen and execute commands:

A0
1. 1.2 Displays

A display,often called a monitor,is one of the output parts of the system. A display is a de-
vice that is used to display numbers, letters, some special characters, and graphic information.

The display is typically a CRT {(cathode ray tube),the same type. of tl‘lxL that is found in a
television set. CRTs can be found with green- phosphor, amber- phosphor, black-on -white dis-
plays,or color. Color monitors are common, but m6r expensive than single-color or monochrome
monitors. Also, fla{gscreens, such as LCDs (liquid crystal displays) are commonly used in

por%ble computers

1.1.3 The System Unit
Xk

A system unit houses the processor and memory of a personal computer system. If you were
to remove the cover of the system unit and look inside, you would see the parts that make up a
system unit. Note, however,that some computers do not come apart easily and that others have
a warranty that is invalidated if you take the computer apart. Although it is not necessary to
know how each of these parts works, it is useful, from a systems point of view, to know some-
thing about the congzihution of each part to the whole system.

If you ignore l&he moment all the wires and connections that link the various parts to-
gether, you will see the fundamental building blocks of all computer systems and subsystems—
the integrated circuit chips. Bﬁlﬁing an integrated circuit requires such components as transis-
tors, resistors, diodes,and capacitors. All the functional hardware parts of the computer—input,
processor , storage, and output—can be made from integrated circuits.

You cannot actually see the integrated circuit chips. They are housed in sealed rec/? ngular
blocks of black plastic to protect them. One of the most important of the:se chips is called central
processing unit (CPU) or simply the processor. In a personal computer, the CPU is the micro-

processor chip. It carries out the processing tasks by interpreting and executing the instructions

in a program. y\(’“‘b\

AT
“ «

Working in close conjunction with the microprocessor is a form of storage called the
computer’s memory. It is where the programs, along with the data to be input and the results to

be output, are stored. A computer’s memory is actually a collection of chips that are functionally

2



divided into two types—ROM (read-only memory) and RAM (random -access memory).

ROM (read—&nly memory) is permanent memory that the microprocessor can read informa-
tion from, but whose contents can be neither erased nor written over—thus the name, read -only
memory. ROM stores the instructions that start up the computer when the power is turned on,
as well as some additional programs,

RAM (random-access memory) is tem o%memory that is empty until the microprocessor
needs to use it, that is, until it loads programs and data into it. RAM is often called read/write
memory, meaning that the micrdprocessor can read its contents and write programs or data into
it. Most RAM is temporary, losing its contents when the computer’s power is turned off. For
long-term storage of information or programs,disk drives (which we will discuss soon) are con-
nected to the system. : s Y

Memories for personal computers are rated according to their capacity ,which is m‘gj’xred in
thousands of bytes. A byte consists of 8 consecutive bits and is the equivalent of one character,
such as a letter, a number,or a punctuatiop mark:-A stapdard a_b'%g%'iation for thousands of bytes

is K, which repr, s%:lts the numbersl- 24 (i.’e, , 2'°), soﬂthe capacity of a memory that is %- i

pressed as 64K means 64 X 1024, or 65,536 bytes. Most personal computers come with 640K or

1024K memories, and their memories are expandable beyond that number.
A% kL
1. 1.4 Disks and Disk Drives

Disks have become the most widely used medium for the storage part of the system. A disk
is a circular platter to which a recording surface has been applied. It is coated with the same mate-
rial found on audio tape, and it can be erased and used over and over.

There are two types of magnetic disks: floppy disks and hard disks. Floppy disks are made
from thin sheets of flexible plastic; hard disks are made from rigid platters of aluminum. The de-
vice that plays the disk is called a disk drive. It contains the mechanical equipment needed to spin
or rotate the disk and the read/write head needed to record and retrieve information to and from
the disk. )

The most common hard disk drives are called Wi'nchtster drives, after the code name for the

IBM project that developed them. In a Winchester drive, two or more disks, along with the

read/ write head and the spinning mechanism, are housed in a sealed container (2). A tommon
size for Winchester drives is 5 1/4 inches. For several technical reasons, hard disks are capable of

storing much more information than Hoppy disks.
1.1.5 Printers

" Printers are one output part of a computer system. A printer is a device that produces hard-
copy output from a computer system by transferring an image to paper. Priméers come in a wide
variety of shapes, styles, and prices. Most print in one color(black), but technological break-
throughs are making color printing a feasible alternative for graphics applications. The typical

printer for a personal computer is a stand-alone device that is connected to the computer by a




cable. It usually accepts continuous-form paper, but some printers will accept single sheets.

Your applications for a personal computer will determine the type of printer to use. One way
to classify printers is by the method used to form the printed images. Dot-matrix printers form
characters with a pattern of dots, This method can include striking a ribbon with a hammer,
spraying ink with a nozzle, or transferring the pattern with heat or a laser. The quality of the
output from such printers ranges from a very rough. highly visible, grainy pattern of dots to an
extremely fine, high-resolution pattern. The former is quite adequate for printing drafts of docu-
ments;the latter is more desirable for printing graphic images.

The printer is connected to the computer through a port—the location through which the
computer exchanges information with an external device. A port has a physical connector and an
address so that programs know where to send information. The two basic types of ports are serial
and parallel, but you need not be concerned with the technical differences here. Some computers
come with ports built into the mother board. Others use circuit boards that plug into the

computer’s expansion slots.

1.2 Personal Computer Software <

Personal computer software comes in many different varieties, and the applications number
in the thousands, so it is useful to know how individual programs are categorized. The broadest
classifications of software are system software and application software.

System software includes

» Operating systems.
» Programming languages.

Programming languages will not be discussed in this text. More information about them will
be provided in lesson 7

Application software includes

« Special-purpose programs.
« General-purpose programs.

Using a personal computer involves getting used to the conventions of the user interface and

the operating system, and then developing an understanding of what a computer can do by be-

coming Tamiliar with some of the application software for personal computers.
1. 2.1 Operating System

An operating system is a set of programs or modules that manages the overall operation of
the computer system. Its primary purpose is to support application programs.

Although in theory all operating systems perform very similar functions. in practice there
are many different operating systems. One reason is that different personal computers arc buili
around different CPUs- or microprocessors. each with its own unique characteristics. Another
reason is the subjective nature of user -interface design. )

1



1.2.1.1 MS-DOS

The ancestor of MS-DOS was developed in the early 1970s by Tim Patterson of Seattle
Computer Products, Inc. Later, the Mic;rosoft Corporation, under the leadership of William H.
Gates, acquired the rights and began licensing it as MS-DOS (Microsoft disk operating system),

When IBM decided to enter the personal computer market in 1981, they licensed MS-DOS
from Microsoft and renamed it PC DOS(Personal Computer disk operating system). The IBM
Personal Computer quickly became very popular and because of IBM* reputation, the race was
on to make computers compatible with the IBM Personal Computer. Manufacturing a computer
that was IBM compatible generally meant using MS-DOS as the operating system of choice.

MS-DOS has a command-driven user interface. It prompts the user,who responds by typing
a command and pressing the Enter key. Its commands can be used to format disks; copy, re-

name, delete, and back up files; and organize and manage files on the disk.

1.2. 1.2 Macintosh Operating System

Apple’s Macintosh operating system is a descendant of research done at Xerox PARC(Palo
Alto Research Center) and Apple’s Lisa computer, the user interface of which was designed by a
team headed by Larry Tesler (3].

The Macintosh operating system uses a graphics-oriented user interface. Icons indicate func-
tions, and a mouse is used to select them. Major modules of the operating system include Quick-
Draw for drawing text and graphics on the screen, a Switcher that allows the user to divide
memory among up to four different programs, and a hierarchical file system called the Finder

that allows the user to group files in a number of different ways and to rearrange the groupings.
1.2.2 Application Software

Almost any kind of application that you would need is already available. It is called applica-
tion software—programs that are already written and tested and that may be purchased off the
shelf in retail computer stores or through mail-order outlets. This packaged software falls into two
categories; special purpose and general purpose.

« Special-purpose programs. Dedicated to performing tasks such as payroll, accountiné.
bookkeeping, education. entertainment .or statistical analysis,the programs contain built-in prob-
lem-solving feature specially designed for those particular tasks.

» General-purpose programs. Adaptable to a wide variety of tasks.such as word processing,

spreadsheet calculating, record keeping. graphics. or communications.
Words and Expessions
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Reading Materials

What Is a Computer

The basic job of computers is the processing of information. For this reason, computers can
be defined as very-high-speed electronic device which accept information in the form of instruc-
tions called a program and characters called data,perform mathematical and/or logical operations
on the information, and then supply results of these operations. The program, or part of it,
which tells the computers what to do and the data, which provide the information needed to solve
the problem, are kept inside the computer in a place called memory.

Computers are thought to have many remarkable powers. However, most computers,
whether large or small have three basic capabilities. First, computers have circuits for performing
arithmetic operations, such as;: addition,subtraction, multiplication ,division and exponentiation.
Second . computers have a means of communicating with the user. After all. if we couldn’t feed

information in and get results back,these machines wouldn’t be of much use. However, certain
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