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Foreword .

With the nation-wide computer-communication network,
NICNET, becoming fully operational tn 1988 connecting all the 446
Iustrict Headquarters, all the State Capitals and Union Territories
and the National capital, 2 new era in informatics has dawned in
India Under tins facility, a computer and an carth station will be
installed by the National Informatics Centre in the offices of every
Dustrict Collector/ Magistrate. In the wake of this information
revolution, all admimstrators will benefit by NICNET and many
may find 1t necessary to learn to interact with the computer Furst of
all, there 1s need for de-mystification of the computer and make
everyone understand that now-a-days a computer is user-friendly
and even school children can learn to use 1t as demonstrated by the
Computer Literacy and Studies 1n Schools (CLASS) Programme of
the Mumstry of Human Resource Development.

Within the next decade, the Government admunistrators cannot
transact their work without knowing how to query a database in the
computer. De-mystification is also necessary to understand in
general terms, the various subsystems constituting the computer.
The present book by Shri Dinesh Kumar, Collector & District
Magistrate, Dholpur, Rajasthan, is an attempt in this direction. It1s
all the more important that 1t 1s comung from an IAS Officer who has
a technical background. In various districts, 2 number of District
Collectors have taken imtiative to develop computer programmes
for Jand record information system, district administration, rural
development information system, among others With the successive
conferences of District Collectors/Magistrates orgamsed on the
wnitiative of the Hon'ble Prime Mnister, the need for a responsive
admipistration is being increasingly recognised Adequate, accurate
and timely information is an 1mporlanl component of a responsive

istration, The p is a tool bling this. This book,
“Understanding Computers™ can give the f'rst exposure to thc
prnciples underlying computers.

N. Seshagiri
Director-General
National Informatics Centre
Planning Commission

New Delln Government of India
May 26, 1988






Preface

Since the introduction of the Personal Computer by IBM in 1981 the
microcomputets have become the most popular and useful class of com-
puters. They ate wrsaulc. easy to operate and inexpensive, Thousands
and th ds of prog for all types of applications which
can be run on these computers are available at very low costs, Millions of
people all over the world are already using IBM-PCs and what are
known as compatibles, and thousands of new users are joining them every
day. These computers have literally caused a sulent revolution in our lives and
it is high time that we understand and use them

Many people are in a state of confusion or even panic when it comes
to computers For the one who |stbukag of buying a computer, selecting
a computer that best meels his req; may be a confusing and
frightening expenience. He has to face many problems not explain:d by
computer suppliers or manuals or books, What 15 a computer? What are
Personal, Home, Desk Top, Portable, Laptop, multiuser computers?
What are ROM, RAM, Hardware, software? What are different types of
floppies, hard disks, keyboards, printers, monitoss, operating systems,

! ? What isgraphics? What are application packages and
\Vthh ones swit yous apphcanons best? Where are they available? These and
many other questionskeep boggling the minds of prospective buyers. The
purpose of the book isto reduce the confusion and dispe! the panic:t should
help you to get 1nto the realm of understanding

Here is the essential information about what computers and their
various components are and how they function To what use they canbe put
and how you should go around for buying the best The book gives a

h view of puters and what all the reader should know
before going for one. It 15 1ntended to help the buyers to make sound
selection from the bewildering array of products and packages in the
market. It's designed to be an aid in the decision making process

If you already have a computer, the book will make you understand and
appreciate your system more thoroughly, You might discover new features
for better use and upgradation of your computer.

The book is 'reader friendly’ 1n that, it is specifically written for those
with no previous knowledge about computers It aims to introduce you to
the fascinating world of p | and micr p inareadable and
friendly way, The book 1s an attempt to present complicated information
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1. Introduction

Since the discovery of automobile, electricity, telephone,
radio, television, plastic, rubber etc., the most significant develop-
ment-that has directly affected our lives is the computer. It has
changed the way things are done and has caused a revolution (n all
walks of life. Computers have become permanent part of our lives
& they are to become world’s number one industry very soon

Some of us have a number of questions and doubts regarding
the usefulness of this new device and the impact it can make on
our lives Let's try to resolve some common doubts & questions.

Fear & mistakes

Most of us are very apprehensive and fearful about the
computers. We think the computers are huge and complicated
devices and that they commit horrible mistakes,

Computers are now available which are very smail and easy
to operate & not complicated at all. Also, computers don't
commit mistakes. In fact, a human being makes a mistake and
blames the computer. A computer 1s like any other machine. It isas
good or as bad as the person who uses it.

Jargons

For being *pally’ with the computers we have to learn some
jargons and some fiew concepts, like we Jearn before driving a car.
The terms like ignition-key, steering-wheel, fan-belt, ete., were
jargons when the automobile was first mntroduced to us, Today
these are common terms and we no longer are scared of them The
same thing is soon going to happen with computers.

Experts .

We normally think that computers are huge, expensive
devices, and can be handled only by ighly trained professionals,
that we need experts for camputers to do something for us.



That was true with the earlier computer systems. The fatest
computers have removed the breed of intermediary and we can
now ‘talk’ to the computer ouerselves, We can now buy a computer
ltke we buy 4 television, take it to our room or even to our car and
ash 11 to solve our problems Like we need not know the inside of
a car to successfully drive 1t, we do not need to know the inside of
4 computer 10 use it We can use a computer like we use a
telephone, a tetevision, a radio

Change

The human being does not hike a change, particularly a ramd
change, but computers have not given us that fiberty The
development of computers within last 15 years has been so {ast
that we did not have time to think abous them or adjust to them.
The technology has developed faster than we could change At the
same time the computer has become inexpensive and therefore an
wdispensable tool The computers have arsived n offices. in
schools, in homes, they are even lr.msporlnb[: They literally seem
to be everywhere

User Friendly

Caomputers ate now ‘user-friendly’. We hate naw got very
small, cheap & easy to operate computers & yet very sophisticated
wn their capabilitics.

Due to this *User Friendly’ atmosphere, a new hind of socicty,
an information society” is slowly emerging which does not
approach computers with anxjety or fear We may or may not be
feching it but Computers are making us move {rom an industriat
society into an information socicty. Their friendliness 1 helping us
in doing our work more cfficiently and effectively. By now they
have become very friendly and helpful to us and we on our part
should make (riendship with them,

Computer Literacy

The phrases computers, microcomputers, personal computers,
chips etc., are gradually entenng into our day-to-day Janguage.
This very generation has already started taking (o computers in &
routine manncr. Chifdren are taking to computer catrses run by
wanous gevernment & prisate institutions and the computers are
being introduced graduaily in many schools in India. The
next generation will grow with computers, Children will



know computer terminology and use the computers like we use a
TV & Radio today.

The magazines, televisions, business executives and others are
all making us feel that we are not completely educated 1f we do not
have a chance to use a computer This 15 causing a lot of
psychological pressure on us to keep with the fashion of the time
The time has come that if we are not *Computer Luiterate’, we are
behind the present generation.

1t is not late for us. We too should learn about computers,
because they are inexpenstve and useful

This book may help you in achieving the goal of making you
a computer literate, to make you learn what computers can do and
how to use them.



2. Generation, History &
Classification of Computers

Computers can be classified in 2 number of ways. The first &
generally known is the ‘Chronological’ Classification.

With the passage of time, the technology used in making of
computers kept impraving. The computers grew rapidly after
World War-11, and since then, based on the level of technology
used, the periodsincethe firs{ computer to date is divided in five
generations,

The carliest p which used tubes are called
the first generation p and ive devel have
given rise to 2nd,3rd, 4th and Sth generations, The youngest
generation,our generation,the era of *Artificial Intelligence’, is the
Sth generation The age of each generation can be broadly seen
as:

Penod Generation Length of period
1946 to 1960 Ist About 5 years
1960 1o 1965 2nd About § years
1965 to 1970 3rd About 5 years
1971 to 1985 4th About {5 years
1985 onwards Sth Continuing

First Generation (1946-1960}

The first Electronic Computer of this generation was develop-
ed during Wosld War-11 in University of Pennsylvania by J.P.
Eckert and J.W. Mauchly and completed in 1946 It was called
*ENIAC’ (Electronic Numerical Inegrator And Calculator
Machine)

The idea was to develop a device that could have twin
function of determining missile trajectories and predict the
weather, The machine was, however, later used for a number of
business and government applicationslike prediction of elections
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This was the faster machine, one thousand times faster than
the machine using electric relays, and could bring five thousand
additions or 350 muluphcations 1 one second. The 1dea of the
hugeness of themachine can be had from the fact that 1t contained
80 thousand vacuum tubes, 70 thousand resistors, 10 thousand
capacitors, 60 thousand swuches Its weight was 27 tonnes,
occupied 2 rooms (3 thousand cubic feet) and consumed 150 K.W.
of power This machine did not have any memory, was based on
deaimal system rather than binary on which later machines are
based

* Just to have a comparison, today’s IBM-PC weighs a few Kg,
uses a few watt of power and yet is more powerful, reliable, faster
and much cheaper than ENIAC
The main characteristics of the First Generation Computers were:

*Used vacuum tubes like ledCS, triodes, resnstors capacitors
*  Were very bulky in size and weight and occupxed large
spaces
* Had long start-up time (Tubes had to be heated),
More amount of heat was generated and, therefore, had.
to be heavily water-cooled to avoid overheating
Tubes were burnt out & had to be freqently replaced.
Thus, high failure rate or short life.
*  Had limited memory.,
High power consumption.

* Programming capabtlities limited.

(1) UNIVAC-1, was also developed in 1951 by Eckert and
Mauchley through their umversal Account Company (UNIV-A-C)

(iii) International Bustness Machines Corparation, the com-
puter company known all over the world as IBM, introduced the
computers IBM-701 and IBM-650 in 1954 The 650 Model was the
first digital computer,

Second Generation (1960-1965)

The invention of transistors in 1948 by Nobel Laurcates John
Burdeen, Walter Brattain and William Shockle), made modern
computers pracucal

The transistors due to their small size, lowes PORET CONSUTP~
tion, low heat production, low failure-rate and dependabulity;
replaced in no time the vacuum tubes of First Generation



Computers. They opened the gates for further technological
developments to be used in later generation computers.

The transistors improved spccd of aperation substantially,
about thousand times more than First Generation, The increase in
memory size was possible in this generation. Examples are IBM-
700, 1401, UNIVAC 1108, Leo Mark-111, Atlas etc.

The second generation computers used {aster & heavy duty
peripherals like tape drives, magnetic disks, line printers etc.

Third Generation (1965-1970)

In the carly 60%, ‘Integrated Circuit’ or chlp was devclopcu
An 1 C. contained hundreds of transi on_
a single small chip, The 1Cs had highcr_speed, small size, large
storage capacity low heat production, low prices, etc.

One class of computers of this generation were called ‘Mini-
computers” to distinguish them from First and Second Generation,
and because they used chips, reducing computers to micro size.
Examples are PDP-11, 1CL-2903,CDC-1700.

The characteristics of third generation computers ate:

* . replacement of transistors by LS1 chips on circuit boards.

*  teduced rcpa\r ume smcc dcfcnvt boards could be easily
d&

D P P

* tremendous reduction in size

* duction in pr ing time to
' o L

* reduction in heat generation.

»

-

efficient utilization of CPU.
multiuser, time-saving, multiprogramming available

Fourth Generation (1971-1985)
In the early eightics, very large scale Integration (VLSI) gave
rise to microprocessor chip One chip smaller than the size of a

finger nail could contain th ds & th ds of
like (ranustors, capacitors & resistors. The entire computcr

mcuxtry could be kept on a single board.

This technology gave birth to mlcrocomputers (also known as
personal computers). We shall be covering them in great detailina
separate chapter.



Table 2.1
Historical Langmarks—At a glance

Year/ Device/Development

Period

B.C. Static electricity, number system, human hand
Birthof  Abacus

christ

1642 Pascal’s Desk Calculator

1671 Leibnitz’s Mechanical Machine (Binary)
1800 Battery

1801 Jacquard’s automatic loom

1833 Babbage's analytical engine

1854 Boolean algebra

1890 First true tabulation or data-processing machine
1906 Yacyum tube

1938 Frst electronic vaccum tube digital computer
1944 Mark I Elertro mechanical computer (Relay)
1946 ENIAC

1947 Transistor

1949 Von Neumann's stored program

1954 First transistorized computer

1957 First high level language

1959 Integrated circuits

1964 IMB-360, integrated circuits computer

1970 LS} Circuits

1971 Microprocessor, One chip calculator

1978 16-bit mucroprocessors

1980 32-bit microprocessors

Future

Artificial intelligence




Fifth Generation (1985 onwards)

Duning the 80’ a new concept, the concept of computers who
can ‘think’ and take ‘decision’, 1s materialising. This simulation of
human thought process with computers is called ‘artificial intelli-
gence. The fifth generation computers have the characteristics.

* Siunulation of human thinking process, capabilities of
‘Artificial Intelhgence’

* Phenomenal speed of operation.

* Powerful software

* Large & compact memories,

* Can handle extremely large data bases

Microprocessors with 1MB (1000KB) memory have already
been developed. Laser technology 15 widely being employed.
Optical (laser) disks with ‘super-high’ memory capacities, beyond
1000 MB (1000,000 KB) have been developed. Laser printers with
“super-high™ speeds which can print a full page in less than a
second (more than 20,000 Lines per minute) are available. They
are presently costly but research & development and mass produc-
tion 15 likely to reduce their costs drastically when all computer
users would be able to afford them

Recognition & acceptance of human speech, human hand-
wrnting would make them extremely versatile Acceptance 'of
spoken & written commands 1n day to day language ltke English
15 possible & shortly such computers would be available widely to
general users

Classification of Computers

Computers can be classified in number of ways:

Generations: The first is the chronological classification. With the
passage of time, the technology involved in making of computers
kept improving. The earliest p which used tubes
are called first’ generation computers & successive developments
have given rise 1o second, third, fourth, and the ‘youngest
generation is called the fifth generation

Functions: The functional purpose for which they are used, they
~  beclassified as peneral purpose or special purpose computers
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Principle of Working: The panciple of ther working is also 2
base for thesr ¢lassification and they are called digital or analog
or hybrid computers

Processing Mode: Yet another classification is dependent on the
processing mode, Batch processing, Real time, dedicated (o user,
time shanng, etc.

Size & Cost: Depending on the physical sire and cost of the
computers they may be classified as Large Scale (mainframe),
Medium Scale, Mimis, Macros, Desk-Tops,ete.

{ COMPUTER CEASSIHIC ATION BASED ()\}

s | ess
1946-1960 | 1960-65 { | 196570 !‘771 3

,{Fu\(ﬂo\ l Generalpmpusc -i [ Sp:mlpurpast ‘1

H 1
PRINCIPLE ] Digstal ; Analog 2 Hyord
OF WORKING
PROCESSING cated
'!Moo[ H l Baich ] Real umcf
SIZE& -
B ] ] ]

\ g 21 Classfication of Computers




Mainframes

The Mainframe computers are huge and occupy large spaces.
They are more powerful and can handle large amount of informa-
tion & are very expensive. Till 60's they were the only type of
computers avatlable.

They require airconditioning and only experts can handle
them It 1s this type of computers which have created a curtain of
‘Secrecy’ and makg us ‘apprehensive” about the computers,

These computers require a definjte site, the user will sénd his
data to the Computer Experts who would then go to the
Computer-room to process the data and obtain printouts and
supply to the user The computer is inaccessible to a general user

However, this inaccessibility of Mainframe has somewhat
been reduced by the development of ‘Distnibuted Data Processing”.
This means that number of terminals are linked to the Mainframe
and data can be entered or accessed from these termnals away
from the computer.

Many a times a microcomputer 1s used as a remote terminat
so that apart from functiomng as a near terminal to the
mainframe, it can also be used as a full fledged independent
normal microcomputer.

The future of the mainframes is not 1n danger but the
development of 32-bit mucrocomputers would definitely affect
these ‘large computers”,

Minicomputers

Minicomputers developed in the 60s are useful when one
cannot afford a mainframe. They are mainly 16-bit & 32-bit and
were developed in a period” when the manufacturers of the
computers had also to deselop their own ICs and Operating
Systems. The ‘third parties® had not yet taken birth who would
develop application software and operating systems like n case of
*‘Micros' The result is that minicomputers mostly use their own
proprietory chips & the operating systems

Since the coming of microcomputers, the market for mimi-
computers has suffered a lot, Earlier a minicomputer was powerful
compared to the micro but that presumption no longer holds
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Microcomputers & Personal
Computers
Microcomputers—The Latest Generation

Since the first computer was developed about 40 years back
the computer industry has been expanding both horizontally and
vertically. As mentioned earlier, the successive generations of
computers have drasucally reduced the space reuirement, the cost,
the expert’s need in operation of the computer. The stringent
conditions of environment are also relaxed. The latest generation
of computers, the Microcomputer, are making tremendous im-
pact on our lives.

The word *Microcomputer® is used tor every thing from a
Home Computer to a powerful B C . Tech Ny a
microcomputer is defined as the one which has a single micro-

processor (or a chip) and this is how 1t is distinguished from
minicomputer.

They were initially developed as hobby machines for the
computer amateurs. However, their value for education was soon
recognised, and they began to be used by schools and colleges In
the last few years, their potential even for serious business applica-
tions was explored & realised.

The microcomputers depending upen the kind of applications
for which they are being used, are known by various names. Other
names used for them are *Personal Computer’, ‘Desk-top Com-
puter’, ‘Home Computer’ & so on. There are other equipments
like programmable calculators, intelligent terminals, hand-held

puters, lap-held puters, etc, wWhose operation js based on
stored programs and therefore, they also must be called as
microcomputers.

They are low-priced, costing as little as a few thousand rupees,
& are sold off-the-sheil by manufacturers & retailers They are
purchased rather than rented or leased. They plug into regular
home & office electric outlets. They can indeed operate on a desk-
top. Norma! office airconditioning and humidity contral is
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sufficient. They are usually single user machines, One machine is
intended for one person at a time, solving one problem at a time.

They ate creating thousands of new users every day, covering
applications which could not afford computerization carlier.
These computers have made the benefits of computers available
to the general users. It has become an easily accessible commodity
like telephone, television and typewriter. Soon it would become an

essential commodity for schools, small busines d
trators, homes, professionals, non-professionals, virtually every-
body.

Although programs can be developed and run on a micro, the
majpority of business applications use pre-programmed packages.
1t's more difficult and time consuming to write programs for a
mucro than it's for a larger hine b progr ing aids
for micros are not as readily available.

They have a wide range of capabilities. Earlier, because of
floppy disk storage limitations, they were limited as to the total
volume of work they could handle, however, the availability of
hard-disk-drive has improved the reliability of micros for regular
& advanced business use.

The Factors for Growth of Microcomputers

Lets us mvestigate what factors have been responsible for the
smashing success & growth of microcomputers.

Three developments around 70s have been mainly responsible
for revolutionizing the field of computers & we shall bnefly
discuss them:

1. Microprocessor
2 User Friendly—Application Software
3. BASIC Language

1. Microprocessor

In the early 60s the integrated circurt which could contain
several transi. resistors, capaci on a single small case, was
developed. The technology of Large Scale Integration (LS9
followed soon which permitted hundreds and thousands of
components onto a single Chip. In 1970 a new type ‘of Chn]';
called the ‘Microprocessor® was developed and it 18 this




Table 3.1

Comparison of Mirco & Minicomputers

Parameter Characteristic

Advantages of Minicomputer

Versatility More. Have better addressing scheme with
larger word lengths.

Speed Faster than Micros

Address Mode Moreefficient & wider application.

Internal Larger in ber. Therefore, y of

registers frequent memory refreshing during the

execution of programs minimised. Execution
time reduced.

Interrupt schemes More sophisticated .

Programming Standard facility in terms of a common .

facilities programming languages not available Dueto
variety of bit'microprocessor available poses
problems in training and of intercompatibility.

Advantages of Microcomputer

Cost More cost effective.

Application Number of application packages available

Utilization factor Much high than mini,

Rehability higher than mini & require less maintenance

Mean repair ime  Very much reduced

Design production Effectivelyreduced

& testing time

Future would displace the minis from many
applications.

entity which made the ‘comp hip® or *Micr *
or ‘Personal Computer* possible.
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The earliest computer ‘ENIAC" had eigltteen thousand capa-
citors, weighed thirty tonnes, occupied three thousand cubic feet of
space & used one hundred fifty kilowatt of power To compare
with the present Personal Computer, the IBM-PC  weighs a few
Kgs, occupmes a normal table space, costs a few thousand rupees
and yet 15 much faster and powerful than ‘ENIAC",

Like the printing press that caused a revolution by making
books available to everyone at low cost, the technology of Large
Scale Integration has made the microcomputer accessible to
everyone A computer system can now be purchased at a few
thousand rupees which occupies a table top and yet do the work
of a computer that would have cost crored and required big
rooms, only 20 years back. The early computers were within the
financial reach of only large companies, large business houses,
research and development organisations, Universities, Govern-
ment agencies, etc. But the microcomputers due to their cost
effectiveness have found thousands of new users

2. User Friendly~ Application Software

The technology of Large Scale Integration alone could not
have produced ‘Computer revolution’ unless the computer could
be used easily. The earher computers could not be operated
without expensive traming, and the experts who had this training
alone could operate the computer.

A very important development 1s the emergence of ‘User
Friendly Computers’ The term ‘User Friendly' describes com-
puters, programs, instructions which are developed for the people
who do not have computer background or trammng. Earlier
computers required people who could design computers, develop
programs, wrnte instructions for the computers, and if there were
problems with the computers the experts who ‘ran’ computers
could only figute it out and solve it. The latest class of computers,
the Personal Computers, do not involve this approach We have
now got small, cheap & very sophisticated computers with the
noncomputer users in mind. Gradually, manuals which can be
easily understood & programs wich can be casily run on the
computer are available

3. BASIC Language

For a computer to do anything useful it must be given a set
~f instructions that tell it what to do. These mstructions are called
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‘Programs’ or ‘software’. During the time of earher computers the
programs were not of much use to a general user. The instructions
were written 1n a way that was easy for the computer to under-
stand but very difficult for the people. Only experts who were
highly trained could program a computer.

A very simple computer Janguage, almost English like, called
‘BASIC' (Beginners All purpose Symbolic Instructions Code) was
developed in 1963. The development of this language made com-
puters accessible to thousands of general people who could play
games, draw pictures and have fun with the computers. This
ultimately led to the serious use of micr puters in busi
applications.

The Microcomputer Family

Microcomputers are known by various names depending
upon the kind of applications for which they are used or the
physical features of the machines.

Personal Computers

Personal Computing is the use of a microcomputer by an
individual, small group, family or businessman for recreational,
business or other personal purposes.

Business micros which came in later 70’s were often derived
from *Home Computers® and they were suitable enly for use by
individual users rather than for handling the computer needs of a
company as a whole. This use by individuals gave rise to the term
‘Personal Computers’, The overall needs of a company were met
better by a mini-computer.

With the passage of time, however, micros have developed in
terms of performance and can meet the requirements of not only
one user but of an entire company. In addition to that, the
Personal Computers are now available which can be upgraded
into multiuser systems through the use of multiuser expansions
like IBM-PC/AT.

The primary reason why the word ‘PC’ is being used or would
continue to be used for microcompiiters is that the world’s most
successful microcomputer introduced by IBM is called 2 PC. Most
of the manufacturers now identify and compare their products
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with the IBM-PC and the term PC has been accepted by almost
everybody in the computer industry.

Home Computers

Home Computers are used for playing games, for education
and for learning programming. Both business & home computers
are microcomputers, where they differ is in their capabilities. Home
Computers are often not suited for business purposes though, some
Home Computers can be upgraded to business computers by adding
external devices Often the cost of upgrading is very high and buying
anewt comp would be cheap

Typical Home Computers are BBC-Acron, Commodore-64,
Sinclair spectrum etc. There are some computers which are in
between Home Computers and Personal Computers and which
can serve the purpose of both, like Sinclair QL

A Few Words About Some Models

BBC Acron: Typewriter style keyboard, 32K memory, «assette
tape and disk drives Single umit 100 KB & double unit 800 KB,
other peripherals like printer available

Commodore 64: Typewriter style keyboard, 64 KB memory, D‘U‘
matnx and daisy wheel printers, disk drives and Cassette units
available.

Sinclair Spectrum: Keyboard, memory 16KB, A version th'h
memory 48 KB available, data stored on cassette tape of sinclair
microdnive, stores around 85 KB of data Upto eight micro dnves
can be linked together with total storage capacity 680 KB

Sinclgir QL: Much more sophisticated machine with 32-bit pro-
cessor, 128KB RAM, two built 1n mcrodrives and a full s1z€
keyboard. It also comes complete with four software packages. 2
spreadsheet, word processor, database and graphics package.

All these machines which offer colour graphics, have to be
attached to an ordinary television, because they are not supplied
with a momtor

These machines (except Sinclair QL) and others such as
Dragon, Commodore VIC 20, have sold very well. This is because
* y provide a low cost introduction to computers and because &

amount of software, usually game and home finance
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program, is available for them. Their pmc:ﬁxal for serious buSmcssj
use is limited because they lack good quality busmcxsfsoftwags
and storage capacity Although'sinclair QL may prove lo bcrdn
exception. P

Portable Computers

A large number of microcomputers have been developed for
mobile users. They are very small and compact and can be easily
carried by a person from one place to another These portables
can be divided into two categories:

(i) Those which are easily portable and

(i1) Those which are not.

Lap Held Portables

They are light and small and can fit comfortably on your lap
They are about a foot long and weight is between 2 to 4 Kgs.
They use L.C.D. screen and Gas Plasma Displays The system
consists of a screen & a keyboard and both can be folded together
when pot in use.

They suffer from the disadvantage of low resolution, poor
ehgibility of the screen in the case of L.C.D models, and they do
not come with internal floppies. The software is generally per-
manently put into the ROM which means you cannot have a
choice of packages. Also, you have only limited scope for data
storage unless one adds external floppy drives costing extra since
they do not come as part of the portable package.

The advantages of Laphelds are that they are really portabie
v 2 wsed by st whe wed A woth Wit 3 vompairt white.on
the move, such as, surveyors, construction engincers, salesmen
etc. They are useful as communication devices in that the informa-
tion collected in the field can be transmitted to a computer in a
central location simply by connecting the micro to a phone.

Transportables: They are large and heavy but have many features
About 2 feet long, they weigh about 10 kg and are not easy to
lift and walk with. The prime reason for their bulkiness 1s that
they use CRT sereens which occupy a lot of space.

They have almost all the advantages of a desk-top compuler .
like floppy disks, full size keyboard mlegral screen dlsplaymg

LY - T T

T
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The transportables are bought by people who require some
mobility but do not need to use a computer while in transit and
generally get around by automobiles,

Portable Screen

Till recently the only screen which was available was the
Cathode Ray Tube (CRT) like the one used for TVs and desk-top
microcomputers. CRTs are scveral inches thick and very bulky.
They are alnght for desk-tops and give very high resolution but
are not useful for portables which require less bulky screens. In the
portables, therefore, two other technologies are used, Liquid
Crystal Display (L.C.D.) and Gas Plasma Display.

Floppy disk memory VDU output

Keyboard
mput

A Computer System

Figure 31

Liquid Crystal Display (LCD): The LCDs have become cheap
recently. The advantages they have -over CRTs are that LCDs are
virtually flat, they are about 1” deep and, thercfore, less bulky than
a CRT. The disadvantages are that the LCDs do not offer good
resolution & are hard to read particularly on a bright day.

Gas Plasma Display: The Gas Plasma screens are as compact as

LCDs but offer much higher resolution. The technology however,

1s new and expensive and it would take sometime before Gas
sma Screens become common in portables
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Light Emitting Diodes (LED): The cheapest kind of portables do
not have full size screens. They use L.E.D. (Light Emitting
Diodes) strips of about 8 lines by 20 characters. LEDs are what
one sees on pocket calculators, digital watches, etc.

History of ‘Personal Computer’

In 1959, Second Generation Transistorised Computer
began to replace the First Generation one At that time, the
abundance of Commercial Computers and knowledge gave birth
to computer hobbyists and amateurs.

Personal Computering began with the Home Computers and
by 1966 books and articles on bullding Home Computers started
appearing 1n which some amateur successes were reported.

A real computer revolution occurred in 1971 when Intel
Corporation produced the first microprocessor, Intel-4004.
However, it was a costly and not very successful device. In 1972 a
cheaper and very sophisticated microprocessor, Intel-8008 was
produced. Use of this chip was also limited due to shortage of
support chips needed to create a full and*working 8008 Computer
System, The 8008 was followed in 1973 by Intel-8080 chips. This chip
was costly at that time but available today ata very low price.Soon
more powerful chips Intel-8088, Intel-8086, Motorola-68.000 and
Zilog-Z-80 followed and the Personal Computering had taken a
complete birth.

The first Commercially Manufactured Personal Computer Kit
was announced in 1973 by Scelbi Consultancy Company. Its 8H
Computers were based on Intel-8008 chip.

in 1974, many panies offered p kits that couldbe
assembled by users. These kits used Microprocessors such as Intel-
8080. The assembled computer was about the size of a home
Stereo System. The best known kit of this time was ‘Micro-8°
using Intel-8008. These kits were not very successful since
assembling and operating of them required some learning of
electronics.

The first really successful computer kit was ‘Altair 8800
manufactured by Micro Instruments Telemetry System (MITS) in
1975 and was based on Intel-8080.

s
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Between 1975 and 1977 a lot many other companies joined it
and offered Microcomputers to users from all walks of life.

A second manufacturer of computer kit was 1 M.S. Asso-
ciates later called IMSAL Whereas the MITS sold its kits mostly
to hobbyists, the majonty of IMSAI Kits were sold to business
people

The kit manufacturers during this period had several pro-
blems. The most common complaints heard were the lack of
professionally written software and reliability of the computel.
Many manufacturers produced computers that did not work
properly and were not dependable These Personal Computers
were purchased only by the individuals who could write their o%n
programs Lack of good quality software was a big problem.

The real Personal Computer market started when Apple,
Commodore and Radio Shack introduced their Pcrsopal
Computers. Their computers are called *Third Generation
Computers’ which were designed specially for a user without the
background of computers or electronics. All these computers come
in assembled form and arc designed such that one has 10'0“’)'
unpack the system, plug it in and start operating immediately.

The Apple Computer Company introduced Apple-1 in 1975
and a sccond design was developed in 1976, In 1977 the first
high end Computer, *Apple-I', was introduced and since then the
Apple Computer has remained an important Personal Computef
manufacturer.

The Commodore Business Machine cntered the Personal
Computer market by storm and announced its first Computer
PET (Personal Flectronic Transaction) in 1977

The Radio Shack introduced its TRS-80 model in 1977 which
has spread in many directions Today the Radio Shack is one of
the larpest Personal Computer Manufacturer in the world.

In 1978 and 1979 new Personal Computers were introduced
by many companies but before 1981, the front. runners in the
Personal Computer market werc three companies je. the [t
Appiz, 12) Commadare & (3) Radio Shack.,

7 1931, the Ohbotne Computer Company announced MY
"Obenver-]” portable computer, The machine had two ws?
festuter One, portability & two, avaslability of impreysns
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business-oriented software programs at low price. The combi-
nation of inexpensive & portable computer, and excellent software
brought immediate success to the company. Within a year another
company Kaypro Corpn introduced ‘Attache’ and ‘Kaypro II'
portables. These companies created a revolution in the field of
portable computers.

The actual thing happened when 1BM entered into the
Personal Computer market with the introduction of IBM-PC, on
August 12, 1981, It helped tremendously in ‘legitimizing’ &
cementing personal computering. Companies of all sizes &
businesses began to avaml the advantages of PC systems. This
created market competiton for the PC & many small compames
sprang up, offering their own microcomputers the so calied
‘IBM-PC-Compatibles”.

Micro or Personal Computer Market — The recent trends

New Developments

A number of things have happcned ta the personal Computer
market since 1977. Develupments in the arcas of sound synthesis,
voice synthesis, voice recognition, colour graphic, operaung
characteristics, large memory capacities, reduction in the cost for
equivalent feature, ctc., have taken place.

Big VS Small

Number of big manufacturers like IBM, Atari, Som, Hitachi,
Canon, D.E.C., etc. have entered into the market in a big way.
The surpnsmg development is that even after their entry, the small
computer market earher cornered by Apple,' Radio Shack and
Commodore still continues to be dominated by thelatterthree, The
growth of new entrants even as big as IBM has not affected the
small computer market which is in fact expanding rapidly and
newer & newer models for small computers are becoming avallable
& selling successfully.

Another important development is in regard to the applica-
tion software. A new computer will not be successful unless a large
amount of software is available for the model.

Specislisation

The latest development in the personal computer market is
that it is beginning to specialise. Earlier micros (HI generation)
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were general purpose. One machine was sold for all purpoests
whether home, office, education or active professions. Thest

dels are now disappearing. Newer models are aimed to attract
any one particular segment of the market,

Recession

1t appears as if the first phase of the micro boom that bc'm
in the 70s is over. Since 1985, the market is witnessing shghl
recession. A ber of companies have b bankrupt. Sick
companies have been taken over by the others, Many big
companies ike Commodore, Apricot etc. have not produced very
good results,

However, no.major manufacturer, with a significant shar¢ 1
the computer matket has been eliminated from the micro market.
The collapses have more been among smaller ones. In some
of these smaller panies also, the collapses didn't occur due to

market-pressure but due to substandard products and poof
management,

Also, the downtrend has affected the manufacturers of hom¢
computers and not of business micros. In fact, the home and
business micro markets have different characteristics and pro-
blems, and should be studied separately.

The micro-market is over crowded by suppliers. There are {101
enough customers to keep every supplier successful. In the coming
years, some more manufacturers are likely to withdraw from the
market. But it seems that none of the big names will leave t.hc
market. The fluctuations in the performances of some companics
like Apple, would not throw them out of the market, due to their
very solid bases,

Presently, as a result of establishment of industry standarqs
(such as IBM-PC) in the micro industry,it iseasier and ecénqmlc
for ent s to start f. ing (or rather ‘assembling)
the micros and sell successfully. In carlier days, a manufacturet
had to design a original system and then find people to develop
software for it, then alone he could survive in the market.
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ANATOMY OF A COMPUTER

We are living 1n a period of ‘computer revolution® or rather
‘microcomputer revolution’. The base of a microcomuter, the
microprocessor, has revolutionized many aspects of our lives.
They have P ised hes, calcul s, televisions, video
games, Home comp s, personal comp s and large number
of other devices. The question artses what is a microprocessor ?
What is a microcomputer ?

Before we talk of a microcomputer we need to know about a
computer.

COMPUTER: A computer is a machine that processes data. So
far as a computer 15 concerned this data has to be numerical 1f
we have some non-numerical data, such as, alphabetical character,
punctuation marks ctc., this has to be translated into numbers
before the computer can work upon it.

A computer can be very large or 1t can be very small. It can
be very complicated or as simple as digital watch or a pocket
calculator,

To perform even the simplest task, a computer has to be told
exactly how to do it. A computer operates under a ‘program’
meaning that actions of the computer are governed by a series of
commands or instructions that make up a ‘computer-program’.
‘When a computer executes a program, it carries out the instructions
the program contains. To carry out the instructions the computer
must read the program instructions, interpret them and then
execute them. Technically Teading’is known as ‘*fetching’, ‘inter-
preting’ as ‘decoding’, & *executing’ as‘performing.*

Most_people think that a computer is a machine that can do
calculations very fast. That is, of course, true but that is only one
of the features of the computer. It has many other qualties In
general a computer is adevice which can perform some or all the
following functions
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ANATOMY OF A COMPUTER

We are living 1n a period of ‘computer revolution® or rather
‘microcomputer revolution® The base of a microcomuter, the
microprocessor, has revolutionized many aspects of our lives
They have computerised watches, calculators, televisions, video
games, Home computers, personal computers and large b
of other devices. The question arises what is a microprocessor ?
What is a microcomputer ?

Before we talk of a microcomputer we need to know about a
computer.

COMPUTER: A computer is 2 machine thai processes data. So
far as a computer is concerned this data has to be numencal. If
we have some non-numerical data, such as, alphabetical character,
punctuation marks etc., this has to be translated into numbers
befare the computer can work upon it.

A computer can be very large or it can be very small It can
be very complicated or as simple as digital watch or a pocket
calculator.

To perform even the simplest task, a computer has to be told
exactly how to do 1t. A computer operates under a ‘program’
meaning that actions of the computer are governed by a series of

commands or instructions that make up a ‘computer-program’.
‘When a computer executes a program, 1t carries out the instructions
the program contains. To carry out the instructions the computer
must read the program instructions, interpret them and then
exccute them. Technically Teading’is known as ‘fetching’, ‘inter-
preting’ as *decoding’, & ‘executing’ as‘performing?

Most people think that a computer is a machine that can do
calculations very fast. That is, of course, true but that is only one
of the features of the computer. It has many other qualities. In
general a computer is a device which can perform some or all the
following functions:



Storage—
It can store large amount of information within it and can
ake 1t avilable to the user when required

Data processing—
The computer can do various operations on the data, techni-
cally it 1s known as ‘data processing®

Ths involves i

(1) Performing calculations, such as, addition, subtractiod
multiplication, diviston etc.

(ii) Performing—logic/comparing—data— The computer ¢22
perform logic function and can compare two numbers Of
alphabets and arrange them in desired sequence.

(iii) Editing of text— In application of werd processing, the
business documents' can be prepared easily and efficiently.

(iv) Graphic action— The computer can draw maps, picturts:

designs etc. for planning and designing.

Production of data— Result can be stored on various device!

like tapes, disks etc.,can be printed out on paper or can be ‘

displayed.

(vi) Communication—The results produccd can also be transferred
through 1on devices like teleph

[he Capabilities & Limitations of a
Computer

(v

=

A computer is a machine and like all machines, it has to be direeted
ind controlled by its user to perform a task. Until a program is
srepared and stored in the computer’s memory, the computer knows
abselutely nothing, not even how to accept data. No matter how good a
computer is, it “must be ‘told” what to do. The following arc the
;apabilities and limitations of the computer.

Repetitive O ions: The p is a very powerful tool for a

o - . o H hayel,

math ician, an engi a .8 & soon. It
does repetitive & complicated calculal{ons very fast & can h.an.dle
large amount of information at one time. It can perform similar
operations thousands of times, without becoming bored,tired or careless
unlike a human being

Speed: A computer processes inform_atiun at extremely ©:
. : of times faster than human beings. £

speeds,
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Flexibility: General purpose computers may be programmed to
salve many types of problems.

Accuracy: Computers may be progr 1 to calculate answers
with a desired level of accuracy as specified by the programmer,
Intuition: A computer has no intuition. A man may suddenly find
the answers to a problem without working out the details but the
computer can only proceed as ordered.
Brain VS Computer: The computer of course, can't replace the
- human brain. It can't decide at its own what needs to be done and
how it's to' be done. It can only do what you tell 1t to do. It also
can't do what you meant to tell it or what you think you had told
it. It can't understand the hidden meanings. If there is any logical
error, that is, an error in your rcasomng,thecomputerwd] produce
wrong result, wrong from your point of view but right from
computer’s point of view. Thus, one has totell thecomputenvery
precisely about what is has to do.

Table 4.1
Human Brain V/S Computer

Parameter Brain CPU
Weight About 1.5, kg Few grams to many gntls
Energy source Glucose/fructose  Electric power, micros need
very less power
Temperature More or Jess stea- Can tolerate large range
dy temp. required
No. of cells About one hund- about one billion but
{for computation) red billion increasing with further
developments.
Type of memory  Longterm,sshort ROM, RAM. The ROM
- term, can't be _i_s permanent but RAM 1s
washed washable just by putting
off power
Placement of Every part must may be kept at different
different parts stay together places & connected by
wires, network, satelfite etc.
Retneval of Almostimmediate varies from device to device

stored information (in milhseconds to minutes)
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Accuracy of retrie- Inaccurate Accurate
ved information

Accuracy of work makes mistakes  virtually no mistakes

Primary storage appx 10x 102 appx. 106 bytes but increa-

capacity bytes sing with further develop-
ments Super computer
have even higher than brait

Follow wnstructions Imperfect Perfect
consistently

Ability to process Poor Very good

for long periods

Learning by tnal & Good Presently lack‘mg'bu‘ Al
error would make possible
Intelligence/ in-built ‘Stupid’. Present.l)’ lacking
Innovation but fifth generation

computers would hav?
“Artificial Intelligence

Reparrs Self repanng Easy repair, replac:mcm
pabil & dment

Signal trans- 60 m/Sec or 0.04 extremely high .

mission speed milhion snstru- 20x10¢ m/sec or 125x10
ctions per sec, Ml/sec.

Pulse duration 0.1 sec. 1 microsecond

Density of data appx.10000 times extremely low density "

pachage more dense than  but transmussion rate muc
computer higher than bramn

Execution speed  Slow Very fast

UNITS OF A COMPUTER SYSTEM

A computer processes wnformation.  Technically speaking
execules programmes, .

To do anything fruitful, it has to have four basic clements

I, The Central Processing Unit (CPU).

2. The input.

3 The output

4 The power supply.
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The Central Processing Unit has three parts technically known as:
(i) The Control Unit,
(1) The Anthmatic & logic umt &
(i) The memory.
To understand the working of each unit we shall compare a
computer with a human being

A computer is a ‘human being' 1n the sense that 1t has almost
similar five basic functioning units as a human being has.

Computer Human

Input Eye

Output Voice

Memory Brain Memory

AL Brain

Control Central nervous system

CPU: The heart of any computer system 1s the CPU or central
processing unit. That is where all the actual computing takes
place.

Input: Humans have input systems such as eyes, ears, and a sense
of touch that gives them information about their surroundings.
Computers also have input systems. They get information from
the keyboard, from the cassette recorder & various other devices
known as input devices.

Output: Humans can also communicate (output) with the world
in many ways. They communicate orally and by writing. A
computer can also output information, They suply information to
the video display, the printer, the cassette recorder cte.

Power Supply: The CPU & other units get their operating power
from the power supply.

Memory: Like humans, the computer also must have memory.
Computers, in fact, have two types of memories RAM & ROM
which we shall discuss seperately.

Some computer-systems have many more elements. Joystich
inputs, for example, are almost universal on inexpensive com-
puters. Disk drives often complement or replace the cassette
recorder in more expensive models.

Computer proper & System

A computer proper has the {ollowing units-
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The way these units are packed may vary from computer to
computer but each unit 1s an integral part of any computer system
& is always included. For example, small business computers often
have the memory, the CPU, and the disk units in a single
enclosure, while home computers have the memory, the CPU and
the keyboard in a single enclosure.

Some people particularly home computer users don’t need a
printer and therefore, 1t’s normally not supplied with the computer.
However, if you need, you can buy it extra, A monitor (TV or
CRT) and a disk drive are essential to use a computer practically.
Therefore, they are not optional and are provided with the
computer & included in the cost of the computer.

Computer Terms

We would define a few basic terms necessary to understand
the operation of a tomputer. The terms like computer, hardware,
software, peripherals, monitor, memory, data, files, mass storage
device, CRT terminal, operating system, printer, cassette record, &
50 on may appear quite technical, but as you would soon see, they
are not difficult to grasp.

The CPU: The Central Processing Unit is the heart of the system

It consists of a high speed memory & arithmatic unit for
doing the calculation.

It executes the programs. It is generally placed on one single
board or part of the board in a small computer. It has a processor
& some timung eircuits,

Processing: Pro ing is what puters do Like food processors
process food, computers process information. Information goes
through one end, gets processed & comes out from the other end.

Hardware: Hardware is the physical part of the computer system
& it includes all physical parts like the CPU, memory units, /O,
printer, display unit, storage devices like cassette, floppy drive,
hard disk drive, power supply, etc.

« When we use the word ‘computer’ we normally mean the
hardware part of the ‘computer”.
Software: The Hardware ie. the computer proper & its accessories
form only half a computer system. So that the computer can do
somethung useful, it has to be given a set of instructions. These
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instructions are calied programs or software. They are the nuts &
bolts of the computer system.

Hardware VS Software: Hardware is the actual machine, software
(or program) is a set of instructions to run the hardware. It’s like a
car & the driver. The car is the hardware & includes steering
wheel, tyres, the body etc. The driver is the software who actually
runs the car.

Software is the programs which enable the hardware to meet
specific applications such as word processing, accounts etc.

Both depend on each other. Each isuseless without the other.
How well a program would be executed is dependent on both
software & hardware,

A P may be pared with 2 well equipped kitchen
which has a stove, the vegetables, the foodgrains, etc. If you want
to cook anything, you would have to know how to do it? How to

pulate the items available to produce something worth eating?
A ‘recipe’ is what you need. This is a step by step guide (a
ptogram) for how to cook.If a computer is a kitchen, the software
is the ‘recipe’. As there are different types of recipes, there are
different software programs.

Data: Data are numbers & text. Your ‘bio-data’ is some infor-
mation about yourself like name, age, qualification, experience, etc.
whitkhas numbers & alphabetical characters (text) both. Com-
puter Data is also information consisting of numbers & text.

File: A file is a collection of information that has a name, & is
useful as a unit,

A file by the name ‘Sheela’ may contain Sheela’s bio-data,
Another file ‘Shanky’ may contain Shanky's bio-data,

Both programs & data are stored as ‘files’, on magnetic
storage  devices like tapes, cassettes, or disk, like the bio-data
files may be stored in a filing-cabinet or a drawer or a cupboard.

Program: Before using a computer, one requires proper study of
the problem he wants to solve. He has to convert the problem into
a set of instructions to be given to the computer, as to how it
should proceed. Programs are set. of instructions telling the
computer what to do when. The process of preparing the in-
structions is called progr ing & the lete set of instructions
is called a program or software.




Like phonograms ‘play’ records, computers ‘run’ program
Programs are also known as software The words programs,
packages, software are used interchangeably.

Disk Operating System: Both programs and data are generally
stored on tape or disk. A computer has no way of knowing how 10
store information on a disk. The program that tells the computer
how to do this is called a disk operating system (DOS).

Loading the Program: To execute a program, it has 10 be
transferred from the storage device like tape disk or cassette to the
memory of the computer. This process is called as ‘loading the
program’ -

One does not have to ‘write’ in order to ‘use’ programs, like o
doesn’t need to know the inside machinery of a car in order 10
dnive it.

( —

[Controt Unit] | A/L Unit |
CPU

k3

Main Memory
Program

_

Fig-4,3— The Computer

Data, Ins , Progrsm, E jon:

g You are capable of doing math, ical additions

PP
and subtraction and I ask you to *perform*. The tuwo questions ¥oU
ald immediately ask are.



1. What is to be performed, addition of subtraction?
2. On which number has it to be done 77\

So, I have to supply you say the numbers\z\ﬂs:%gl_s‘o I haveT?
to specify what is to be done with thesc numbers; say atdition—- .

Question Answer Computer terminology ]
What is to be Addition Instruction

performed? .

On ‘what’hasitto belon2 & 4 data

performed?

The computer ‘asks’ exactly similar questions whenever you
ask it 1o do a thing. In computer terminology the first part is
called an “instruction® and the second part as ‘data’.

Now suppose I ask you to perform
244 --3+7+4-—9

You would be probably doing it 1n foltowing steps:
“Step 1 244=6

Step 2 6—3=3

Step3  3+7=10

Step 4 10+4=

Step 5 14—9=5

The result after 5 aperations is §

A computer also goes step by step You ‘know” what steps you
have to take but the computer has to be precisely told about each
and every step or igstruction,

The group of such instructions is called a ‘program’, It’s a
collection of all the instructions which enable a computer to do
something fruitful. Of course, you have to provide ‘data’ to the
computer on which this ‘program’ would be ‘executed’,

‘Execution’ of programs is what computers do.

Bit: The smallest umt of information a computer can manage is
called a bit. A bit in our terminology is either a*0’or a ‘12

Information in the computer 1s stored as electrical charges in
what are known as ‘memory’ cells. A cell is a tiny section on a
sificon wafer which is charged by an electrical impulse. Eaclr cell
stores one bit,i.e., either ‘0° or *1”. The presence of charge indicates
‘1" & absence ‘0°

IS
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Byte: A byte is the amount of memory needed to store a
character such as ‘p’ or ‘4’ ot **" etc. Generally 8 bits are combined
together to form a byte,

Please note that the word byte is spelled with a ‘Y 10
distinguish from bit & bite.

Most computers have their memories organised into byles,
that is they deal with groups of bits and not a single bit. Each byt¢
of memory can store one character or number.

Kilobyte: Even a smallest computer can process a lot of bytes, the
normal unit of computer memory is called a kilobyte. A kilobyte s
1024 bytes and is written in short as ‘K’

If someone says that a computer has 8K of memory, 1t means
that it has a memory of 8 times 1024 i.e. 8192 bytes.

To have an idea of the scale of a typical computer’s memor:
a typical foolscape page, typed in double space, can have about
2000 characters on it, so, an 8K computer can store about 4 full
pages. That is quite a small amount for computers & that’s why
most computers have at least 32K of memory, sufficient to hold
about 16 pages of information.

Megabyte: Bigger computers have memories in thousands of
Kilobytes and their memones are represented in megabytes. One
megabyte is 1024 kilobytes or 1024 x 1024 i e. 1,05,376 bytes s
represented as 1 MB

In a computer system, K means 1024. However, in practic,
it is taken as a round thousand and the convention is acccpted bY
all. Thus, a 256 K computer actually having 256 x 1024 ie. 26,
144 bytes of memory is mentioned as having 256 x 1000 bytes
memory. Similarly one megabyte is known as 1000K amounting 10
about one million characters, instead of exact 1024 x 1024 bytes
Word Length; The number of bits grouped together & used s @

unit for operations in a computer is known as the computer’s word
size.

The more powerful and quicker the CPU, the more the bits It
can manage simultancously,

Typical word sizes arc 8, 16 or 32 bits. Note that since
generally 8 bits are used to represent a character, a compUict
having 16-bit word length can process two characters (of bytes?
sunsiancously,
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Codes

Computer needs memory and storage since the instructtons to
the computer have to be stored somewhere. Data to be processed
is also to be stored.

As we have seen, computers have their memories orgamsed
into bytes, a byte generally being a group of 8-bits, Since each bit
has two possible values 0 & I, the combination of 8 bits can have
28, 1.e. 256 possible values. Computers treat each such value as a
code which may stand for an alphabet or a number or a punctua-
tion mark or an nstruction or any special symbol. Thus, a letter
‘T’ is not dealt by the computer as T but the combinations of bits
assigned by us for representing T, i.e. the code for T.

There are number of codes used to represent alphabets,
numbers, symbols, etc. (Fig 4 4).

Binary (Base 2) J [ Octal (Base 8) I ( Hexadecimal (Base 16)

True Binary BCD EBCDIC ASCII-8

Fig. 44 COMPUTER NUMBER SYSTEMS

Computer Languages

Computers can't understand our day to day languages like
English, Hindi, French, etc. Unfortunately, not many of us can
understand camputer’s language unless we are experts. If we want
our problems to be solved, we must somehow ‘converse’ with the
computer & vice-versa. To overcome this problem some via
media in the form of intermediate languages have been developed.
They bridge the ‘communication gap® between us & the computers,
These languages tell the computer what we mean, and tell us what
a computer means These translators are of various degrees in that
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they vary in their translating capabilities. Technically they 2
categorised as:

1 Machine language. .
2. Assembly language.
3. High level language.

The instructions written in machine & assembly languages are
easy for the computers to follow but very difficult for peoplt
Earlier, the computers could be programmed only in these ““:
languages which required sophisticated training & thus, onl!
experts could use a computer. However, high level lang“aSes
are English like & casy to follow.-So, the programming 15 ver
easy now.

The Memory

The memory is used to store information consisting of
programs & data,It ismade up of number of what are known s
LSI chips (Large Scale Integration Chips). Each memory chip can
store thousands of bits of information.

A typical business computer has minir.um 64K bytes memory
which it places on one or more boards.

Chips are affected by heat & can malfunction when tempera-
ture rises.

CPU Mecmory VS Secondary Memory

The CPU memory & the memory on the secondary devic.e Iike
a disk are very different, The CPU memory is temporary mn dfe
sense that information -is stored in the CPU enly when one 1S
working on it. When the work is over, or the computer power
supply is put off, the information stored in the CPU is lost. On ‘.h"
contrary, the information stored on a disk remains on it 1n-
definitely, unless the p s instructed to delete it from he

A human being, if he doesn’t have memory, can't rcl'n,ﬂ‘“bcr a
thing. Likewise a CPU also can't remember a thing. As. soon 25
something is processed, it’s forgotten. So some form of memory 15
needed. Computershave two types of memory.

ROM—~Read Only Memory

The CPU can take information from ROM (read’ it) b}‘:"
.+ * information to it (write* on it). It is programmed by the
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Computer manufacturers & can't be changed by user. ROMretains
its memory irrespective of power, whether on or off.

RAM~—Random Access Memory

The CPU can read from RAM & also write into RAM at will,
It can erase something in RAM & then write something else. It is
also known as user programmable memory since user has access to
it. Once power is turned off, RAM forgets everything.

For storing the processed information permanently, the
computers use disks which are either floppy or hard.

Floppy Disks are ciscles of plastic (mylar) coated with iron oxide,
the same material used in tape recorders. The disk’s normal size is
5%". They are covered with a square,. protective card envelope
The entire envelop goes into the disk drive.

Disk Drives spin the disks, like a turntable spins a phonograph
record. Disk drives have read/write heads which read information
from the disk & write information onto the disk.

One floppy can hold 81KB to 1200KB information i.e. about
20 to 300 pages of single spaced typewritten text. A file containing
about 200 pages can thus easily be put on a floppy.

To store information greater than 1200K we require a hard-
disk. It isa solid platter of plastic or metal into which iron oxide 1s
bonded, It can hold 5 to 20MB & larger capacities are also
available. Not only do hard disks hold more information, they
also read & write information faster than floppy disks

Disks are used not only for stormg information contained in
RAM, but for putting information into RAM as well. This is in
the form of programs & data.

Memory Unit: The memory unit of a computer has a number of
- storage locations, each location known by a unique number called
its ‘address’, The memory unit of a computer can be comparedto
post office. Different letters can be placed in a postal box, but the
box number is always the same. Likewise different data may bé™
stored in any given storage location but the address is the same.

The data that are to be stored in the memory are described by
the ‘program’ and the particular storage locations where the data
is to be stored is also described by the ‘program’ when it’s loaded
into the computer memory.
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Floppy Disks

Floppy disk or a diskette is a low-cost storage medium
Floppy disk drives are generally used in pairs (so that the contents
of one disk can be easily copied to another).

Floppy disk 1s a fourth generation innovation. The storag
capacity and access speed are much less than hard disks but m}“h
high compared to cassettes. Also Floppy disks are less expensive,
easier to manoeuvre and quite suitable for microcomputers.

Like the needle of a gramophone record can be lifted to any
pont, floppies can be accessed randomly at any point, the access
time being only a fraction of a second. A floppy can store upte l
MB 1e. 1,200,000 characters data depending on the floppy ‘!“"‘
and the capacity of the floppy disk. However, for large business
applications, their storage capacity is too small and their access
speeds too slow. For such applications, hard disks are used. Due
to their low cost, the floppies are most commonly used devices for
small computers.

Hard Disks

They are more expensive than floppy disks, but have high speed
and a huge storage capacity. The smallest hard disk drive available
today can store five million characters (S MB). Some compuu:rs‘.‘““?h
as the IBM-PC-XT have hard disks built-in with storage capacity of
10 MB. Many others allow you to add a hard disk drive to your_mxcro
by plugging in the disk-drive into a disk-drive-interface int the
computer.

1/0 DEVICES, PERIPHERALS, ON/OFF-LINE DEVICES
AND COMPUTER SYSTEMS,

The terms, 1/O devices, peripherals, off line devices, on-lin
devices, computer system, etc. are often used by a computer user.
Some of them are sometimes used loosely & interchangeably. Let us
try to understand them clearly. (Fig 4.5)

1/0 devices: These are the devices used to input/output data t0 &
from the CPU. The input/output is casily understandable since it
consists of the symbols used by us in daily life. The examples are
typewriter, video display, printer, card-punch unit, etc.
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Mass Storage Devices: Strictly speaking, the devices hike cassettes,
tapes, disks etc. are not included in /O devices, since their
input/output is not readable except when used with 1/O devices.
They are called mass storage devices. These devices are quite fast
compared to the I/ O devices.

Peripherals: These are devices which are connected to the CPU
but are not part of the CPU They include both 1/O devices &
mass storage devices, They also include devices such as Analog-to-
Digital (A/D) converter etc.

On-Line Devices: The devices discussed so tar, like I/O devices,
mass storage devices & other devices like A/D converter, together
are called on-line devices since all of them can bé used or directly
connected to the CPU when the computer is running a program

Please note that ‘peripherals’ & ‘on-line’, are thus, synonymous
terms.

Off Line Devices: In addition there are auxiliary devices like
keypunches, card sorters etc. which are not directly connected to
. the CPU. These are called off line devices.

C Sy : The bination of all ov-line & off-Iine
de\nces is called a computer system.
INPUT OUTPUT PORTS

A port is a gate for entering into the computer. Information
flows into the computer through an input and flows out from
the computer through an output part. A port, irrespective of
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which function 1t permits, whether inputting or outputting tbe
data, is simply known as input/output or 1/O port.

These ports are made up of some electronic circuits. From
one side they are already connected to the computer and are Of.““
built-in with the computer, the other side has a plug or connestion
to connect it to another device such as a printer, a TV, a disk-
drive, a cassette recorder, etc. M

The input/output (1/O) devices, also known as pCﬁghC’aB'
connect the computer to the outside warld. The word periphera!
signifies that these devices are built around i.e. on the peﬁphcry_ of
the CPU They cost extra, in fact, they constitute a major portion

of the total cost of a computer system. Physically also, they ar
bulky

These devices are used to store data, to enter data in the
computer or to output data from a computer. Many of them
would therefore, fall in one of these three categories:

L. Data entry devices such as keyboard.
2 Data storage devices such as floppy disk-drives.
3. Data output devices such as video, printer, plotter etc.

The input/output portion of the computer manages “'a"Sf::
of information, say from an input device such as keyboard 10
output device such as a printer. -

Many types of 1/O devices and accessories are a\{aﬂable
for a computer. Various peripherals like printers, video displays,
interfaces, plotters, graphics, tablets, joysticks, Ei’m:
paddles, etc., are generally available. Some computers even Pﬂ'f“;l
speech recogmition, speech synthesis, music synthesis, hig
quality graphics, extra memory boards, different disk drives, etc.

Many buyers of small computers today have 'h;
component approach. They buy computer as a separate unit an
then pick and choose from a wide variety of accessorles to
complete the computer system. The aclvan‘tﬂgc
of this approach 1s that you can have accessories of your choice.

Keyboard: The keyboard of a computer looks & acts like @
typewriter keyboard. The characters typed appear on video scres?:
The keyboard 1s also for giving commands to the computer. Thes®
will not appear as standard characters on the screen, but VY’“
X somé part of the program to perform specific tasks. Like

+ + ‘delete’ would ‘wipe-out® a character from the screct.
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CRT-Terminal: It is standard peripheral that includes a keyboard &
a TV-like (video) display.

A small computer has one terminal while a large computer
will have many terminals all connected to the same CPU. The
terminals used with small or large computers are generally similar.
Each has a typewriter like keyboard (with some additional special
keys), & a video-display.

The video screen on a computer is for CPU to display
information recorded in RAM, ROM or on disks. It also displays
information added by user from the keyboard.

The screen displays a ‘cursor” which is a flashing square or
line, one character wide, that indicates user's position on the
screen.

Printer: A printer prints letters, graphs, charts, reports, etc.
Several types of printers are available with computer.

A letter quality printer prints fully formed characters like a

typewriter. They cost more than another type of printers known as
dot-matrix printers-which print faster & can also do graphics.

TABLE 4.2

Hard & Non-Hard Copy devices

Hard Copy Non-Hard Copy
Input Cards Keyboard

Paper tape Light Pen

Optical scanner Tablet

Mouse

Output Printer CRT (text & graphics)

Microfiche

Plotter

Cassette 1/0: Microcomputers generally have a built-in cassette
1/Q. Cassette’is the cheapest method of storing computer infor-
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mation. Cassette tape needs tape recorder for recording &
recalling of mformation from & onto the tape. The information 0
be recorded is first converted by cassette system from ASCIE bis
& bytes into tones which are stored on the tape. Whenever the
computer requires this data, the process is reversed & the tones arc
converted into ASCII bits & bytes.

Disk I/0: Cassette tapes are slow & sometimes unreliable. The
computer information is therefore, normally stored on floppy of
hard disks which are fast & more reliable.

A system called disk-controller is required to send data to and
from disk drives. Some computers have this - system inside }he
computer enclosure itself. Other computers have a Separate disk-
drive which contains the disk-controtler & other circujtary. T!“

puter having a separate disk-controller does not use part of its
RAM to store the disk operating system (DOS).

Sound 1/0: Ealier computers did not produce any sounds o(hﬂ.r
than a couple of beeps. The new models can generate all sorts ©
sounds.

Joy stick, Light pen, Mouse, Game paddle, 1/0 ports: These are
special versions of generally a parallel 1/0 port,
designed specially for a device. Computers having ports for such
devices are more versatile than the ones not having them.

Speech Synthesis: Do you want to talk to your computer? well,
it is possible.

All you need is a speech synthesizer with your computer
which can recognize the words and commands given by you. The
speech synthesizer is basically a speech recognition unit.

Many micros are available with this capability. Forvinslancc.
a couple of models from Atari computers have a built in SP{”h
synthesizer. Texas Instruments offer an optional speech synthesizer
with their model TI-99/4A.

Computer Music: Most of the micros have no built-n Sou“l‘:
generation system. Some can generate crude bulzcrsa_nd 2 cC'UPd
f beeps. There are micros, however, which have built-in soun
esizers to create music and large venety of sophnsucalcd

s in many voices.
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Computer sound synthesis can be explained in three ways:

I Number of Voices— It refersto the number of separate
sounds the computer can generate simultaneously. A five-
voice system for example can generate five sounds together.

2  Octave range— It refers to the ranges of sounds the
computer can make.

3 Eavelope control— It refers to how much control the
computer permits you over the generation of sound (e.g.
pure tone, complex tone etc.)

A one-voice synthesizer can control and generate one sound at
a time while a two-voice system can independently control two
sounds. Very simple synthesizers can control only the pitch of the
sound & duration, the advanced ones can control the waveform
also so that you can create all types of sound effects and electronic
music.

Generally, the built in sound features on micros are not very
sophisticated. If your primary need is computer music, add-ons for
different computers are available. You can buy one and plug with
your micro for sophisticated music.

The Commodore-64 personal computer has a very sophisti-
cated synthesizer. A piano style keyboard is available as an
accessory which can fit with the micro with the help of many
programs available for this micro. One can play the piano as one
plays an electronic piano. Apple 11 is also popular with computer
music lovers since a number of companies supply synthesizers and
keyboards for it.

Interfaces: The input/output interfaces are used for interaction
between the peripherals and the computer. Each interface js
normally placed on a separate board. For instance, a video
controller board is put in the computer for interfacing between the
CPU and the display unit. A printer requires a separate controller
board which also is provided inside the computer.

Parallel & Serial Port: Two kinds of I/O ports are used They are
called parallel and serial.

Parallel: Parallel port can receive and send all the bits in a byte
together. It has a separate connection for each of the bit.

If the computer sends a byte to the printer through parallel
port, all eight bits in a byte are together sent by the port to the
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printer over 8 different lines. Generally, the input from the
keyboard to the computer and output from computer 10 the
printer are through parallel ports.

Centronics parallel or centronics compatible port is 2 industry
standard parallel port. If a computer has a centronics paralfel port
and the printer has a parallel interface they can be connected 10
each other

Serisl: In case of a serial port, when 8 bits of data arrivc. at the
port, they are sent to a peripheral bit by bit ic. one bit after
another on the same single line. The bits in each byte go out of the
computer or come into the computer over the same line, oné ata
time,

Data transmission over telephone lines is normally done by
using serial port.

RS-232 (also known as R5-232 C) is used with serial ports
a printer has a serial interface (or a telephone coupler is R§-23z
ible) and the camputer has a R$-232 serial port, the prister

(or the coupler) may be conuected to the computer.

Interface boards reside within the computer enclosur® t"v
reduce communication delays between the interfaces and the CPIIJ
Often, they are plugged directly into the ‘motherboard’ (the rflﬂl“
board) of the computer. Alternatively, a separate rack is provxch
within the computer which contains all female connectors t0 which
the peripherals may be connected by male connectors. T‘}"
interconnection path of the interface boards inside the computer 1§
known as ‘internal bus.”

Many computers have standard serial and parallel interfaces
for connecting a printer & a CRT appropriate to the computer. I
these nterfaces are not provided, one would have to buy separate
serialf parallel communication board at extra cost to connect to 8
printer. If your computer doesn't have the I/ O capacity you need,
the experts in the computer ficld can help you in increasing the
capacity cconomically.

Baud Rate: The rate at which data is transferred. Measured in
bits per second (bps or baud), it’s often used in relation to serial
ports. To have an idea in terms of words per minute, to which \f'e
are more accustomed, a baud rate of 400 is 400 x 60 or 24000 bits

minute, or 3000 bytes per minute (8 bits to a byte), of 500
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words/minute (average 6 bytes to a word). Telephone couplers
(modems) penerally work at 300 baud i.e. about 350 words per
minute. A human being speaks about 100-400 words per mimute.

The power Supply

The CPU, the memory, the peripherals, the interfaces, etc, all
need power for their working. A small computer normally in-

corporates a power supply that delivers the required voltages to
the boards.

Power Supplies for Small Computers: Till recently the power
supplies for small computers were very heavy. Memory chips
consumed great power in the early micros. By now, the memory
technology is so advanced that micros need very little power as a
result of which, small and mexpensive power supplies have been
designed for micros.

The inexpensive mictos have a built-in power supply only for
the computer itself, The accessories have to be supplied power
seperately, generally a seperate power supply for each accessory.
The expensive micros, however, have built in power supplies for
computers as well as other components.

Most micros require two voltages, +5 & +12, some others use
5 & —12. The power supplies designed for micros work on 230
volts AC (what you get from the electricity Supply plug)} and
convert it into DC voltages required by the micro.

Quality of Power: The quality of the power supply is very
important for reliable computer operation. The computér needs
clean power for its proper functioping. The main cause of
disruption or malfunctioning of a computer is due to electrical
pollution or noise coming in through the power line,

So, while installing a computer, a thorough check of the line
voltage level must be made. If required, an uninterrupted power
supply (UPS), a line regulator or a line isolator should be used.

Generally, the power supply has built in filters to mointain
voltage at certain level only, say +5 or +12, The supply whick does
not have this facility would have fluctuations (what are techni-
cally known as ‘ripples’) in their output ie., the voltage level
would go slightly up and down from the fixed required level. Say
for +5 volts, it may vary from 4.5 volts to 5.5 volts, the
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i itwe 1@
fluctuations being + 0.5V. Micros are generally very scn.sﬂl:'s o
ripples which may cause malfunctioning or erratic ‘beha\]nor o
the micros,so a power supply for a micro must have good filters

All electricity cables and wires should be fixed in the wall a0d
they should be so laid out that the electromagnetic interfmu“;
are eliminated. In fact, ali visible and obvious sources 0
electromagnetic interferences should be removed from 1}10
computer room and its neighbourhood. For instance, fan, air
conditioner, photocopier etc. should not be put in the same circes
as the computer. .
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Binary System

In our daily life, we normally use decimal number system in
which digits go from zero to nine, with a total of 10 digits (0, 1,
2,..,,9). Computersmay be called ‘stupid’ since they can’t under-
stand decimal systems. They use a number system in which only
two digits ‘O’ & ‘1" are possible & we have to translate all our
problems into various permutations & combinations of these two
digits & then only we can think of getting them solved with the
help of a computer.

Every daily Iife character whether an alphabet, a number, a
punctuation mark, a special symbol, a dot in the picture, every
thing had 1o be converted into combinations of 0s & 1s before it can
be sent to the computer & computer can really work upon them.
The two digits ‘O* & ‘1" are called bits, The word bit stands for
‘binary digit® In fact ‘b’ of binary & ‘it’ of ‘digit’ have been
combined to form *bit’. A symbol is generally represented as a
combination of 8-bits & is called a byte.

The number system using only Os & s is called a Binary
system. It is unlike the decimal system in which digits go from 0 to
9. '

One naturally gets curious & xﬁay have two questions about
this system.

1. Why has computer taken up to this kind of system?
2. Why a 2-bit system? Why not less than two (say one) or
more than two (say four) bit system?

The reason for the first choice is that the system can be physically
represented in the most easy way & can be most easily understood
by a computer. The two possibilites ‘O’ & *I' can be easily
represented electronically. For instance, presence of a pulse of
electricity may represent ‘I°, the absence as‘Q”

The two digits ‘0" & ‘I’ are 1n fact the two énly possible states
or choices for a number of phenomenon. Like the presence of a
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necessary & sufficient to represent all the infgrmation. So, there is
‘no need to go for a higher bit say 3-bit or 4-bit system.

Can you think of other systems we use in daily life with base
otherthan 107 What about hours, mifutes, seconds? The base is 60 for
converting seconds into minutes & minutes into hrs. What about
yards, Teet, inches? The base is 12 for converting from inches to
feet. Similarly we can think of dozens, days, weeks, miles, & so on.
(Though, the digits are still from 0 to 9, only the bases arc other
than 10, other than what it is in decimal system).

TABLE 511
Ce ison of Octal & Hexad: Number Systems
Octal Hexadecimnal
Length of word Long Short
Comenience More convenient when wordMore convemsent when word
fength duvisible by 3 length divisible by 4
Deviation from binary ~ Easter Difficult
Conversion to decimal  Easier Difficult toconvert since
characters & digits both are
1o be remembered
Ease of understanding  Easier. since alt Confunion possible since
characters are numbers Jetters are also combned
with digits
Anthmetic Simple Difficult

No need to learn the Binary system

The greatest convenience with a computer is that we can
still work with decimal system of our daily life, instead of learning
the binary system We can feed the information as letters &
characters & numbes known to us through a keyboard, which
wil automatically convert them into binary system. If the
computer also has what is called a video screen, which is just likea-
T.V.the information sppears on the sereen also, which « i
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Microprocessors & Processors

Processor: The heart of any computer system is a Central Process-
ing Unit (CPU) and the heart of the CPU 1s the chip called
‘Processor’. The processor 1s that part of a computer that fetches,
decodes and exccutes ‘Program Instructions’. It contains the
control, calculating and decision making parts of the computer so
that the processor, although small, is really the driver of the
computer. It decides the power and performance of the computer
system The CPU is therefore, the most important element 1n the
computer

Microprocessor: Microprocessor also called ‘Microprocessor Unit’
(MPU) is a single tiny device that performs the functions of the
CPU. Microprocessor and chip mean the same, and refer to the
small piece of silicon having the complex electronic circuitry.
What is important to note is that Microprocessor is a single chip
which contains calculating, decoding and decision making part of
a computer. The tiny chip which is made from silicon has
thousands of electronic parts on it like transistars, capacitors,
resistors, and is called an ‘Integrated Circuit’ (IC) chip. The
specialities of a microporcessor therefore, are that it is pro-
grammable, it is on a single tiny chip, and it has no moving parts
Appearance: A typical microprocessor is about 2" long and %" wide,
as one would buy it from the market. The actual microprocessor
15, however, much smaller, only a couple of millimetres in size and
occupies the small area beneath the square shown in the figure.
Most of the part of a microprocessor is occupied by a protective
plastic. A tiny silicon chip which does all the wonder is sealed
inside the plastic covering. The silicon chip is extemely small, even
smaller then the size of a finger nail.

Packaging: Most of the size of mxcroproccssor comes from its
plastic packaging which is called * dual-in-line-package’ (DIP).
Two sets of leg like pins can be seen which plug into a socket and
connect the microprocessor to the rest of the computer system, A
chip may have 40 to 64 plns

Though the mlcropmcessors may Iook alike from the - *
but different types have different operating characteristics. ~ .
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microprocessor plus input plus output plus memory and plus a few
wires.

Computer == Input/Output+Microprocessor+Memory

DEVELOPMENT: Dr. Marcian E, Ted Hoff Jr. who conveived the
idea of microprocessor realised that the architectural principles used
to make large computers can be applied on a very small scale to
produce microcomputer based on microprocessor.

As mentioned earlier, the production of microprocessors
could be possible t of the technology of ‘Large Scale
Integration® (LSI) and later technology of ‘Very Large Scale
Integration’ (VLSI). Thousands of electronic parts like, tran-
sistors, capacitors, resistors can be put onto smaller and smaller
chips. A piece of silicon half a centimetre square can contain
100,000 electronic parts. It is interesting to note that the capability
to put more and more such electronic parts, ot to smaller and
smatler pieces, for lesser and lesser money is increasing every year
It is very difficult to predict the final implication of this ‘micro-
miniatutization® on our future life.

It is because of microprocessors, their miniature size, fast
speed , higher reliability and still low prices that has made possible
a whole new class of computers known as ‘Personal Computers”,
They are same as microcomputers and have become ~extl’:mely
popular and useful.

Today a typical business-oriented microcomputer system can
cheaply and easily handle computering application that the largest
of mainframe computers, a few year ago, could handle only with
difficulty and at great cost. As miniaturization proceeds, the
personal computer will become an extremely popular device with
application and capabilities not yet fully appreciated.

Without the microprocessor, there would be no micro-
computer industry, and without the microcomputer, there would
be a very different kind of society emerging than is presently the
case, The microprocessor (and 1C in general) will be looked upon.
in the future as the creator of that future.

The main technical difference between * mxcros and others i e
‘Mainframes’, *Minis', etc., is, that ‘micros® use microprocessor
‘chips® and they are very small and cheap Micros provide a ‘one to
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one’ personal interaction between the user and the comP“‘"'_]“S
like travelling by car instead of a train. The driver of the caris1®
total control of the car Likewise, a ‘micro’ user is in total contro)
of his microcomputer.

With the coming of microprocessor, 1t has become possﬂ)[t1
for the first ime to bring computers to the finger tips of a gener?
user which was an impossible task with early big computer
systems In Europe, the chips have already found their way ml?
stereos, Videos, Cassettes, Automobiles, Microwave ovens, 10ys
and thousands of other everyday items. It is estimated that in ‘hcl
next decade, the ber of microco in the home Wil

P

overtake the number of motor-driven houschold items.
BUSES

A set of wires is technically called a ‘bus’ that is used 10
transmut information among two or more devices. All the three
parts of the microcomputer, the memory, the 1nput and the
output, need the buses to exchange information.

The microcomputer uses its buses -to communicate with the
other parts of the system such as the microprocessof, the memory»
the storage devices etc There are three kinds of bus systems
according to the kind of information they transmit.

1. The Data Bus: The data bus transmits data into and out ?{
the microprocessor. By data here, we mean any values slm:ed mn
memory or to be writen into memory. The data bus I3 bt
directional meamng thereby that data can flow 1n either directios
from microprocessor to memory or from memory to mef"‘
processor. This reduces circuitry & thus, the cost of the micro-
computers

Data is transferred between the microcomputer sySterm a":
the peripheral devices via I/O port which consists of an 1/0°p°
buffer, connected to the various lines on the data bus.

2. The Address Bus: It permits the microprocessor to select an

individuat location in memory to or from which data is to b€

transferred. The address bus is unidirectional because informatio®t

goes one way only; from the microprocessor to the memory.

3. The Control Bus: The control bus contains control line§ from
' pins of the microprocessor, such as the read /write.
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e Data  —>
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CPU Address —»

Control —>

Input/ <,—__\
output ports
< Data  ——> J

Fig 6.2 THE BUSES OF A MICROCOMPUTER

control bus has many lines as it needs. It is unidirectional, each line
‘of the control bus goes only one way. Some lines, such as
Read/write go only out of the microprocessor while others go
only into the microprocessor.

Word Length: Microprocessors for microcomputers are normally
8 bit, 8/16 bit, 16 bit, 16/32 bit. 8 bit processors access data from
the memory, and operate internally 8 bits at a time; 16 by
processors do so 16 bit at a time & so on. The number of bit: 5
processor can operate upon internally is referred to as the wgng-
length,

N

Microprocessors & Their Speeds

Some chips carry out instructions faster than 1% », e zrr
rated as per their processing speeds Chips can Pootong;
ways, the two primary ways are.

o AT

{i) Clock Speed

First way of rating a chip is throwg . ..
speed. Let us not go into the technig er - N
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memory. The memory was very expensive a few years back, The
8-bit chip was designed keeping a factor of 16 K of RAM in
picture. This was enough that time. However, steady decrease in
mesmory prices has led to the use of higher & higher bit chips so
that fhey can accept more memory. A 16 bit chip today can accept
even upto IMb RAM & many hundred K of ROM. Given a
choice, you should opt for a 16 bit micro than 8 bit or 8/16 bit.

Although none of these ways of rating a chip gives the full
picture of how well it performs, they do give a general idea about
it.

In general, a 16 bit processor is more powerful than an 8 bit
one, a 16/32 bit chip is more powerful than 16 bit and so on. A
chip with higher clock speed is better than the one with lower
clock speed.

TABLE 6.1

Word & External Data Bus Size of Microprocessors

Micro Addressing  CPU wordsize External data Remarks

processor  space bus size

8 bt 64K 8bu 8 lines

8/16 bit 1 Mb 16 bit 8 lines Larger word size increases

the amount of memory that
can be addressed & enables
more precise & complex
instruction sets

16 bit 8 Mb 16 bt 16 lines
16/32bit 16 Mb 32bit 16 lines The large word size provides
more precise calculations
& complex instructions
bl 256 Mb 2 bt 32 ey The large data bus enables
faster transfer of data to
' end from sterage
A e ]

iq cmploymg many microprocessors m
a hlcrarchual (m'zstcr/sla\e) arrangement,

Old micros relied an a single CPU to direct all operations by
time- <hurmg, but newer ones employ multiprocessing.
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Many 8 and 16 bit processors address the memory
through 16 address hnes This means that the processor can
address 2 unique address locations, ie 65,536 bytes of
memory

6 Bus: A 16 bit chip has a 16 bit data bus available. The large
the registers and bus, the greater the computering power
because of

(1) Increased numene precision (larger numbers)

(2) Greater speed and efficiency (fewer machimne cycles re-
quired for complete operation)

(3) Greater memory addressing capabihity (larger, more
sophisticated programs).

Microprocessor Speed & Some Factors

(1) A computer may be faster for one type of application than
for anather type. For example a computer for application
involving lot of mathematical calculations may be faster
compared to another application requiring lot of Input/
output. Speed of processing depends on the type of
apphcation

(i) It is very difficult and unreliable to try to calculate how
long a program will take based on the speed of the
devices, If speed is very impottant to your applications,
it is best to carry out a trial run and time it yourself, The
trial is technicatly called ‘benchmark®

(in) In general, a *16-bit machme’ m_[as(er than *8-bit machine’,
But it is not necessarily twice as fast because only the size
of the microprocessor is being referred to and this is only
one of the several factors involved. Even when we use a
fast 16-bit processor, but use a tape for storage of data,
the overall speed of the system will be low because of slow
access of data on the tape.

Computer Program & Processing Speed

How fust a partcular program can process an application
depends on many factors, The total effective speed of data hand-
ling & addressing in the computer is decided by:

*  The volume of data to be read. wntten from the disk.
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There have been other 8-bit industry standard chips, such as
the Intel 8085, but none matched the 280’ wide acceptance in its
heyday.

Today the Z80 & other 8-bit chips have become outdated &
overtaken by faster & more powerful processors. It is not just that
8-bit chips are not poweful. The other main reason why buyers do
not prefer 8-bit CP/M micros now-a-days is that most of the hest
software is written for the 16-bit market.

Popular microprocessors in the 8-bit range are: Intel 8080
Intel 8080 A, Intel 8085 A, Z80, NSC 800, MC 6800, MOS
Technology 6502, Motorola 6809, etc.

8/16 Bit Microprocessors: Between the 8 bit and true 16 bit
microprocessors we can place a group of hybrids, the 8/16 bits,
that have some limitations of the 8 bit group and some advantages
of the 16 bit group. The 8/16 bit chip has more processing power
than an 8-bit chip

The designation 8/ 16 means that the chip uses 16 bit registers
and move data internally 2 bytes at a time but talks to the outside
world over an’8 bit data bus.

Only one, the Intel 8088 has achieved great success in the
microcomputer industry. Zilog made an attempt 1o repeat ns
success of the 8 bit chip by introducing a 16 bit one, the Z8000,
but this failed to catch. Intel dominated the market with a range of
many industry standard processors.

These chips run with the wxdely used 16 bit operating systems
MS-DOS, PC-DOS, CP/M-86, Concurrent DOS, etc., each com-
patible with a vast amount of excellent software.

Popular microprocessors in the 8/16 bit range are:

Intel 8088, Texas Instrument’s TMS 9900, National Semi-
conductor’s INS 8900.

Intel 8088: This is the chip which IBM chose for its personal
computer. Intel’s 8088 microprocessor is unusual. It has the
attributes of both 8 bit & 16 bit chips It combines the increased
capabilities of a 16 bit processor which can communicate with an 8
bit world. It is more powerful than 8 bit but the least powerful
among the 16 bit processor. It is referred to as an 8/16 chip to
distinguish it from the ‘truer’ full 16 bit chips, such as Intel-8086.



72

Use op the 8oge chip alloyg the lBM-PC 1o pe campa!i:
With boyp ard 8 g (like 8088/8085 chips) & 16 bit (i
ar are ¢y, T se, :

€ of yg 8-bjy CXterna; bus, (e 8088 cyyy use 8 it
Ct thyy

* 2 facy g adds ¢, s cogy cffccrivcncsx, 3 primary
cunsidcrau'on n lBM's B )ecrinn of this chip,

also gq 6) Chup hag I M direcy address";g
C4pacyy, With 4 3 bit 2ddregg bus, 250 proy; s, 24 OP“‘";”
addregs, Modes, 14.y, d by 16-pyy Tegistep set wipp Symmetry,
Operagy, A ell as p, » Word ang k OPerations,
The 088 i divige, @ Separage proc:ssmg units;
n es o all jp trucygp,

; . ta
Bug Aterface Uit fore, es mslrucnons and move g,

betye, e 16.pj interpg, bus 454 the g.p;, CXternal pus Tps
A2BIeS the goge 4 its fuly 1p, 206 Ber, the gyg) © perform its
computmg funcy; interngy hile i tching ang Sending
datg bac Orth. In o er € the 80gg seems oxhcfwl;f:
26CUpjeq g, Ricagiy, th jts g exte, ! environmen, s
IS Stil g, S wopy Withip inte, 1t Processor, p;
o30S thay gp. 808855, faster ESSOF than jrg &randfather,
the 808p,
BM:g 0y into the mic,, Market yip the adopiioy of 8003;‘3
for g 1BM.pg 2 greay Stccess or,, of 5 micmpm?“‘c a
thay orhcrwisc Woulg haye DPasseq unnun‘ced. The IBM% conunUM
palronagca Sured ;. of er. However, a8 500n a5 1p, h
ANnoype,, 3 Succegg,, toits pe Which pyng 7 2 more powersu
Iﬁ«bil chy, , the 808¢ the 8083 ist; din, ay,
16| M;, OProce, Inte; - Zilog pg 1, Zitog 7 8002,
Momrola 680 Otorg Cluayy 32 ybrig),
InteHmsE tisa g, of ¢ 8088 apq Ore powerfuy
20 8088 . 1ast dypiy 8 in the 88 means & DIt the 'g 1 g
Mean 16-bjy. There ;g Very litge di[ﬁculry in MOVing from 8088 '8"
8086 for 1y programmcrs Since the programs Written fo, the 80,
£ g0gg L Patible 1y 08 same arch;.

tcclurc. addrcssing Mode ang g,

f 'nstrucu‘ons 25 the 80gg
€Xcepy for the Buy interfa
Wit a, i

of j
T unit gy The gogg BIU commU;:'
it cxlcrnal bus, thae is, 1 Tecerveg data jp g &
S The 8086 ¢4, communicalc With g 1g', Xternay



TABLE 62
Comp of Some Imp fcrop

Tated Intel Zilog Intel Zilog

Code/ldenuty of chip 8088 8080 Z30 8086 28000
Year introduced 1972 1973 1976 1978 1979
Data path width (busj of 8 8 & 16 16
Data bus
Address Bus (Bits) 20 16 16 20 16
Durectly addressable* 16K 64K 64K 1024K  8192K
memaory space ,
Clock speed (MHz) s 2 251060 4108 4
No of Registers 14 7 17 14 17
Number of pins 40 40 40 40 64
Resident program memory None None 1K None None
Relauve throughput (8008-1) 1 10 20 100 100
Power supply required , o +5 +12 +5 +5
{volts) —~9 +5
-5

*Addressable space — The amount of memory available for use by
the microprocessor.,

receive data in 16 bit units & therefore, it does not have to convert
data recieved in 16-bit units to 8 bit units for processing purposes

The internal and external functions on the 8086 permit the
chip to perform tasks at the same time which other chips have to
perform sequentially. For example, a Z80 chip requires an
interrupt to take place before the instructions, for performing an
input or output data communication function, can be executed.
The input or output function on the 8086 chip can take place while
the chip's internal processor is working away.

If one has a choice, one should not go for 8088 based micro,
rather he should opt for 8086. One might think thar micro-
computers using the 8086 cost much more than 8088-based
models In fact, there is no price difference at all or the 8086 may
even be cheaper.

~
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32-bit :—

The latest craze is the full 32-bit chips. The micros based on these
chips have recently been introduced in the market. This is a fast
developing field and many chips are competing with each other for
the crown position i.c., an ‘industry standard’. We shall discuss the
most prominent, the 80386 chip.

80386~—The High Performance 32-bit Microprocessor*

*  High Performance CPU
—2 to 3 times 286 performance
—Pipelined implementation
—Muluple onchip caches
— High bandwidth 32-—bit bus
— 12 and 16 MH7z clock.

Software compatible with 8086, 8088, 80186, 80188 & 80286
micros

Complete 32-bit supermicro

—3&, 16, and 32 bit data

— integrated multitasking support
—On-chip virtealmemory support.

Complete support for 32 bit addressing

—232 bytes of physical address space.

~—2%2 bytes per segment

-—245 bytes of virtual addréss spaced per task.
Multiple Co-processor interface

Onchip memory management and protection
—Tfully compatible with 286.

Optional Oachip paging

* CHMOS IH technology.

The 386 is the latest member of the 86 fam|ly & the f‘rst 32—
bit microprocessor. Known by the name Ap x 386' it maintains
software compatibility with the entire 86 family (8086, 8088,
80186, 80188 and 80286), while adding 32-bit and supermicro
capabilities and significantly enhanced performance.

The 386 brings new performance standards to the micro-
processor world. The combination of advanced process technology
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The 386 addresses two other important issues:

(i) 1t gives system level support to systems designers by
providing an integrated memory management capability
which has virtual memory support , optional on-chip
paging, four levels of protection and an integrated task
switch.

(i) It also is object code campatible with the entire family of
8086, microprocessors, 8086/88, 80186/188 and 80286
The flexibility provided by the 386 not only affords the
installed base of 16-bit software immediate access to the
latest processor technology, but also allows these object-
code modules to run concurrently. For example, PC ~
DOS programs written for the 8088 can exist beside
UNIX or XENIX code or can interact directly with 32—
bit software written specifically for the 386

Packagedin a 132 pin ceramic pin grid array, the 386 1s
labricated in Intel’s CHMOS IIT process. Using this technology,
the 386 is designed to operate at 12 MHz and 16 MHz and
dissipate between 1.5 W and 3.0 W. It has demultiplexed 32-bit
data and address buses which allows a 32-bit access in only two
clock eycles.

Processor Organization: Six functional units make up the 386,
These six units are arranged in a pipelifle that enables them to
operate in parallel on different instructions or on different parts
of the same nstruction.

(i) “The Bus unit performs bus transactions for the other
units.

(1i) When no other unit needs the bus, the prefetch unit reads
the next word of the instruction stream fron: memory into
the prefetch queue. Most code fetches are performed in
parallel with execution using unneeded bus cycles,

(it} The decode unit cracks each opcode convertinig it into a
pointer to the microcode that implements the instructions.

(iv) The execution unit executes the microinstructions and can
add two 32 bit registers in two clock periods. Multiply
and divide hardware performs 32-bit multiplications in 20
to 40 clocks, depending on the number of sigmficant digits
and 32-bit division in 40 clocks. Shift rotate and the new
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Performance: The 386 provides two to three times the perfor-
mance of the industry performance leader the 286 A combination
of advanced technology, pipelined architeeture, on-chip code and
descriptor caches, high performance bus and high speed co-
‘processors provide this improvement. With the higher execution
speed, the designer can develop more complex systems and applica-
tions, increasing the appeal of his end product to the market

CHMOS 1II Process: Intel’s advanced CHMOS I process
(Complementary High Speed Metal Oxide Semiconductor) eli-
minates the frequency and rehability limitations of traditional
CMOS processes and opens a new €ra In MICTOPIOCESSOr per~
formance It combines the ligh performance capabilitiesof Intel’s
leading HMOS 111 technology with the ‘ugh density and low
power charactersstics of CMOS  Using this technology, the 386 1s
designed to operate at 12 & 16 MHz

High Speed Bus: The 386 implements a  32-bit data path and 12
MHz or 16 MHz bus clock to provide a throughput rate 2 to 4
times that of current microprocessor systems. This high speed bus
increase ‘overall system performance by insuring prompt transfers
between the CPU, memory and peripherals without becoring
abottleneck for the system An estimated system performance
ecrement of about 20% is achieved via this hugh speed bus.

Coprocessors: To provide even higher system performz\ince. the 386
will support advaned coprocessors. The 80387, the numerics copro-
cessor for the 386, is software compatible with the 8087 and 80287
and will perform numeric calculations at more than 4 times the
speed of the 287. Numenc intensive applications in a 386/387
system will run sigmficantly faster than even the performance
leaqing 286/287 systems.

Other coprocessors will also support the 386. For example,
the 82586 Ethernet LAN and the 82730 Text coprocessors will run
with the 386, offloading the CPU of the functions for which

these two coprocessors are specially designed, further increasing
system performance.

Supermicro Supporot: The 386 provides 32 bit support as well as
Supermicro support. Data types, registers and instructions have
been expanded to support 32-bit systems

Data Types: The data types are the same as in the 286, arithmetic,
floating point, byte string and bit field. Table presents an overview
of the data types available under cach category .
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Table 6.4
Memory Addressability
Physical Memory 4 Gigabytes
Segment offset 4 Gigabytes
Virtual Memory Per Task 64 Terabytes

The 386's large addressability allows for direct mapping of the
large mass storage devices that will be available in the future, such
as advanced winchester and video disks, into virtual memory

Effective Addressing: The 386's effective addressing is an expan-
si0n of the 286 model. Just like in the 286, an optional base s
added to an optional index and then to an optional displacement
to provide the offset. The 386’ mechanism s fully compatible
with the rest of the 86 family. Table indicates the choices available
for address calculation.

Table 6.5

Address Calculation

16-But 32-bit

(86/186/286 compatible)

CS, S§, DS, ES Segriient C8, SS, DS, ES, FS, GS

. +

None, or . Optional None, or

16-bit base register Base 32-bit base register
+

None, or Optional None, or

16-bit Index Register~  Index 32-bit Index Register
+

None, ' Optional None,

8, or 16-bit displacement 8, or 32-bit

Multitasking: Many advanced applications require multi;;le acti-
Vities to be in process at any given instance. This requires system



Perfory, ta, Swy,

ches fr quently, 1, Mproye o performane

Se s S, , Just like ¢he , Offers ba'n{warc

!Ntegrag, ltitagy, " What thie Means ;¢ that th traqunal

ing, sron'ng the ¢ Contex, laad:frg
utomatically pcrfonnﬂ_i in
10pmen; by moving

Orus ¢, he hardware, While at the same

ovi nce. Har, are SUpporteq multitasll(mg
£Xecution takes g SS ¢, thap , Softwara implemcntanon

w.
Ong 2Ny tasks Quickly ang often,
"fOrmance degrada:ion.

S5
(™

6 con nues the ¥olution of e g5

amlammg fy compalibility at the Object coge level

¥ith the gog , 80, 86, 8015 and gpyg, Microprocessors This

mpaubili(y Provige, Med)aze 3CeSs 10 the A1Best base of 16
t ey Ssor Softy,. € in i

er &
Nt i g Ware, poy, applicalions and Opm;
ing SYstems and ¢ap add ng,, Software © their System Quickly an
cff:c:enlly

> 110 re.
¢ s ons mighy eXist for
our “ONfiguraty,, 9ependen, Softnare, p,,, the
sofmar: Wil Tun yp angeqd,







84

The shortes; Word length ;5 4.p; but this gives onty 2¢ic 1
different values which 35 inadequate for representing even the 2
alphabets, The 4.p;t chip 15 therefore suitable only for mathe-
matica} PUIPOses whege the digits only from 0 10 9 Hefd_ be
Tepresented & th:rcfore, it's widely useg in calculator applicaf_lm
where anthmere operations are performed i binary coded decimal
& one decima digit is Processed in gpe operation,

The next worg length is 8.pj (why not 5 or 6 or 77 W{S’””
come to 1 shortlyy Biving 28 ;. 256 different values which s

pl’OCESSﬂ’Ig.

A typica) 8-byt 8eneral chip g an 8-bit dara bus, a 16-but
address bus, s cap interface wigy, UP 10 64K B of external ROM or

n any Combination, Jgs arithmetic ¢apabilities are quite
Basic & it hgg 4 simple Instruction set wiyop, Telies on the use of an
array of on-chip registers for 1S Successfyy Qperation.

The 8-bit dagy Word length mayes these micropracessors
capable o(h.’mdlmg the fal seq ofalphanumcric characters (iﬂ‘fa"‘
an 8-bir chip can handle s Le. 256 symbols), Alse the instrumo{”
are executed Very fast which makes these <hips 1o have 3 basic

drive monitors, Printers, floppy disks, harg disks &

An 8-bit chip s Sapable of Performing any 1agy for which a
Program can be Written, However % applications requiring hich
Processing or high volume prodnesian .- N
ot ha na, .

r Lot wittary can pe added
€ inany, it cosy may prahibit sycp 80 approach, In these cases
it is better t0 EO to higher bjt chips,

The next word length is 12-bit, however, § has not goq much
Ropular. Rather the next Le. 16-biy chips have £0t A wiger apph-
cation base. .

Let ustry 10 digcyss why it happene ¢ chip ¢ bit.
8-bi1, 16-bit & aow 32-big only ha\r‘ ¢
omputers & not the sizes in bet\tec )
W the chip camplexity does not inc
“size but in a serjes of quanty um



85

1t is quite obvious in the semiconductor memory ficld where
memory sizes have increased from 16 bits around 1960 to 256 bits,
1Kb, 4Kb, 64Kb, 256Kb & now IMb. The memory density has
quadrupled with each new generation of semiconductors.

The step increase in both semiconductor memory sizes &
microprocessor bit-sizes has been due to the developments &
improvements in the fabrication technology of iconductors &
microprocessors. It so happens that a quadrupling of chip
complexity permits 2 doubling of microprocessor word length.
Therefore the chips developed ingo 4, 8, 16 & 32-bits, It is not that
chips with word sizes in between cannot be prepared. However,
the production cost would be higher & also when a 32-bit chip is
available at a lesser price than say a 24-bit chip one would rather
opt for a 32-bit which is also more capable than 24 bit,

The 16-bit word length became very popular & soon was
established as a minimum standard for serious applications. These
chips chall d the minicomputers which were too expensive.
With 216 j.e. 65536 different values possible it can represent most
real-world variables with a single word (our general purpose
vocabulary is about 50000 to 100,000 words). One can now
imagine how easy word-processing would be with a 16-bit chip.

Some Widely Used Microprocessors

8-bit: Intel 8080, 8080A, Z80, NSC800, MC6800 MC6809,
MOS TECHNOLOGY

8/16 bit: Texas Instrument TMS 9900, Intel 8088,

16-bit: Intel~ 8086, Zilog Z8000, Zilog Z8002, 80186, 80286
16/32 — Motorola 6800 i

32-l§it — 80386, Motorola 68040

C-MOS Chips: Sometimes you will come across chips with
the Jetter “C” in the middle of a familiar chip number, e.g., Intel-
‘80CB6”. This means that the processor has been made with ‘C
MOS’ technology. It's enough for us to know that these pracessors
use less electrical power than the ordinary ones and hence are very
useful for portable microcomputers

Some Manufactures & Their Microcomputers

L. Intel: Intel Corporation, a major microprocessor manu-
facturer of 4, 8, 16 & 32 bit chips, owned in part by IBM.
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Main Memory—RAM & ROM

A human being has different levels of memories. Short-term-
memory when the thing is not important & he need not remember
it, like the train ticket number when one travels from Delhi to
Bombay. Such information needs to be recalled for the ‘time-
being’ & then forgotten or erased. Long term<memorywhen the
thing is important & one must remember, like ¢very human being
remembers his own name. Such information needs to be stored as
a permanent record in the brain [ At least till one might acquire a
new name after which the old name may be erased from the
memory!].

Computer has three levels of memory:
1. Main or prime memory.
2. Mass memory.
Mass memory in turn can be divided in two categories.
(i) Secondary or auxiliary memory.
(ii) Back up memory.

Main : This is the memory matched to the CPU. Itis fast &
available for instant communication. The memory is accessed
parallely & randomly.

Secondary : ‘It is readily accessible data library. It stores infor-
mation at a lower cost per bit. It is accessed serially & sequen-
tially & has moderate; speed. Itis the. data warchouse of the
computer system.,

Back up : Back up means protection. It is used to save data in the
event of catastrophic failure. Like secondary memory, the back up
memory also is the warchouse of the computer system. Back_up
memory System must have large storage capacity [& hence, it is
also a mass memory] at low costs. '

The various levels of computer memory can be compared
with a library of books. A hibrary has thousands of books. One
can go through the whole library but can actually read only one
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TABLE 7.1

C rison of Primary, S dary & Back up Memork

Primary Secondary Back up

Storage cost High Moderate | Low

per bit

Processing Parallel Senial/ Parallel Serial/ Parallet

Speed High Moderate Slow

Access Random Quasi-sequential  Sequential

Capacity Low Moderate High

Examples Chips Floppy disk, Floppy disk
winchester disk, ~ Magnetic (4P
Bubble Magnetic cartndge

Video tape

book at a fime. When one book is finished it is placed back on the
shelf & another picked up. New books may be added to the librat
from time to time, All the information contained in the hibrary €2
be made available on tiny things known as microfilms which can
be preserved safely.

A microcomputer"s memory is organised on similar llf“’-s
Prime or main memory is the single book one is actively reading.
Secondary memory is thousands of books readily available on ‘h;
shelf. Back up memory serves the same purpose as the protecte
microfilms. _

Main Memory : Two types of main memory are found in micro-
computers,

1. Random Access Memory [RAM]

2 Read Only Memory [ROM]

RAM can be of three types : .

I. StaticRAM—Memory requiring only DC power supplies-

2 Dynamic RAM

3. Magnetic-core RAM

ROM can be of many types like :

1. PROM

2. EAROM

3. EPROM

4. EEPROM

5. CMOS-PROM etc,
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The ability of a device to read or write data at a particular
position is known as random access. Random access means that
the computer can go directly (i.e. randomly) to any information.
Floppy disk or hard disk drives are known as random access storage
devices (RASD). On the other hand, if datd must be read ‘or
written in a consecutive order it is known as sequential access, It
means that the computer searches the whole information one by
one to find the desired one. A cassette tape recorder is known as a
sequential access device.

To explain the two phenomena, let us consider a telephone
directory. It is printed in alphabetical order. When you want to
search the phone number of a particular person, you use the
alphabetical order to find his name and the phone number in front
of his name. In this case, you have access to the information of
phone numbers directly so, it isa case of random access.

However, if you know a phone number & want to know the
name of the person, you would have to go through every entry
since beginning, till you reach the desired one. A very laborious &
time consuming job. This is the case of sequential access.

To take another example, a book from the racks of a library
can be easily located after locating its reference number from the
subject/ author index card files. After knowing this number, we
can straight go to the book and pull 1t off the shelf, without having
to start with the lowest numbered book and look at every book

until we get to the one we were searching for. It is another case of
random access.

The random access 1s little misleading. It does not mean that
the computer goes through the information in a haphazard manner.
What it means is that the computer can directly access to every
part of the information The term random is rather associated to
our way of choosing the piece of information. The all it means 1s
that if we choose any information at random, the computer can go
to that information as quickly as to any other.

Sequenuial access is slow but simple & reliable. The time it
takes to find a particular information depends on the size of the
complete information (technically known as database) & the positi
of the particular information (technically called a record) in the
database. If the database 15 large & the desired record 1s near the
end. it would take longer, than if the record is near the beginning.
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RAM is therefore also called as a volatile memory. After des-
truction, 1f the microcomputer is put on, random values are stored
in all the memory locations. These random values are called
‘garbage’ because they have no meamng to us.

To preserve the information tn RAM, one can store 1t,say on
a floppy disk, before putting the machine off,

{v) Actual working memory: A computer’s RAM 1s hike an
office-table. It contans only those files which have just been
dealt, are being dealt & are about to be dealt. It is the actual
working atea of a person working in an office

RAM is not the same as disk storage which holds data
permanently, like files are stored in a filing cabinet. It 15 also not
like ROM where also the programs & data are stored permanently

The instructions and data are stored in RAM After process-
ing the data, the computer puts it back in RAM, The amount of
RAM decides how much data or how large a program can be
loaded to the computer at once.

How Much RAM

RAM is more important than ROM from the user’s point of
view. He can overlook ROM while assessing a computer & just
concentrate on RAM. Itis the amount of this memory which 1s
called the user memory. The key question, is—How much RAM is
available to the user? Typical am unts of RAM are 64K, 128K,
512K & even | M.

The RAM available with your computer is required for man:
I purposcs Part of the RAM is required for operating system & other
overheads; the rest is available to the user for application programs.

Each software package, to be run on a computer, requires a
minimum amount of memory. So, which package you can use on
your computer is determined by the amount of memory your
computer has. You should acquire enough memory for the com-
puter so that out of the packages you want to use, the one having
maximum memory requirement can also be run on your micro,

Different micros have different memory capacities. Some can
store 264000 characters while others may store as less as 2000
characters only However, the memory of most of the micros can .
be expanded. The limit of expansion also varies with comp
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To the user RAM is very important & generally you have a
* choice of how much RAM you can get.

‘ I you have a particular software in mind ensure that it
would work on the amount of RAM your micro supports.

Upgrading RAM ~

Regardless of the amount of memory that comes with the
computer you'll need more of it sooner or Jater. Maybe you can
do a lot with memory already available, but you could do still
more if you had more memory.

Most micros offer the option to add more of RAM later, re.
after the system has been bought. Adding RAM is quite simple &
cheap now. The larger the addition, the lesser the money spent per
kilobyte.

" When you add memory to some computers it is necessary to
add several control circuits called memory boards or circuits in addition
to the chips. These boards cost more than the chips.

The original manufacturer of a micro generally charges more
for extra memory than the non-approved suppliers. If you buy
memory from other than your micro supplier, it is possible to
save lot of money. However, your warranty from the manufacturer
becomes void. In the process of installing additional memory by
opening up the system yourself, there is a possibility of damage to
the computer. You should therefore, consider pros & cons of
cheap memory VS risk of damage.

Adding memory is not so risky with computers such as the
IBM PC. Thest computers have room for some memory expan-
sion in the basic computer, The memory expansion is just a
matter of plugging in chips or a circuit card into the sockets on
the computer. The sockets are already there, all you have to do is
buy the memory chips seperately & plug them into the sockets.
There is nmhing to cut, solder, or modify. This way the IBM is
capable of using up 10 500K of memory. You can add up to 256K
of memory to the IBM-PC by pluggmg in chips, but additional
memory must be added by plugging in more expansion memory
cards. It is useful to note that plugging in of memory chips does
not violate the warranty.

- Read Only Memory [ROM]:

Read Only Memory means that we or the microporcessor
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In fact, good micros have only a few nstructions in ROM
installed permanently. The other instructions, programs etc can
be loaded i the RAM from a disk or a cassette.

There are special types of memories, which are much more
expensive than regular RAM & ROM But costs are likely to
decrease with time & soon these memories will also be commonly
used (Table 7.3).

TABLE13

Different ROMs & RAM

Memory type  Programmability Volatility Representative size (KB)
PROM Py ble Once N latl 16

EPROM R N latil 32

EAROM Rep! N lattl 1

ROM Fixed Non-volatile 16

RAM Vanable Volatile 32

PROM

ROM chips are usually custom bwilt by manufacturers. They
are not available to the user to write or store data mnt. There are
some ROMs called PROMs (Programmable read-only memories)
that can be programmed by the user. Such a PROM chip starts
out containing a number of feasible links. The desired program is
stored in the PROM, & then a high current is applied The
program is permanently stored by blowing appropnate links and
retaining others.

EPROM

Other ROM chips called EPROM:s (Erasable programmable
read only memories) can be erased by applying ultraviolet light,
then they can be reprogrammed EPROMs are programmed with
an electrical stimulus rather than with links as PROMs.

EAROM

There are still others, called EAROMSs (Electrically alterable
read only memories) which can be both programmed and crased
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with electrical stimuli. Data is not lost when computer s switched
off. To erase,a special electrical signal is to be used.

CMOS RAM: (Complimentary Metal Oxide RAM)

It can be kept stored by batteries. When power is put off, bt
data in the memory is not erased because of supply ofp'owcr gﬂ?ﬂ_{
the batteries. It is a special type of RAM that is put in an "Wt
state so that it uses extremely low power & can hold dat2 for log
times (even months) by surviving on tiny power from the batl:xy
of a small computer. Itis normally provided with portzdt
computers,

Bubble Memory

Bubble memory 1s both like ROM & RAM. It isike ROM‘)’;:
the sense that when power is turned off the contents in PW® he
memory are not lost. It resembles RAM because one can alier ¢ n
data stored in 1t. It iscapable of storing million of bytes o[qa!ala
a very small circuit The disadvantage of bubble memory is U o
1t1sslow to accept & output data compared to ‘pure’ RA
ROM.

- i use
Some portable computers, specially expensive 005

bubble memory for storage purpose. They provide convenient
reliable storage for ‘maving’ computers.

RAM DISK

You may often see advertisements for devices call;d RA]:;‘_
disks. Essentially a RAM disk is a circuit card comaimng‘ ,ho\ ,
sands of bytes of RAM memory in a circuit. The computer treaty
1t as another disk drive (e.g., drive 3 in adual drive Sys"mgl
However, you can store and retrieve data from a RAM disk ﬂ“}ca
faster than you can from a disk drive.‘During the running o
program, if the temporary files required are stored on & B2 ks
disk, the program will run much faster. The cost of RAM dis
are falling gradually & they have a great future.

Many other forms of RAM are available for many
computers. .



8.

Mass Memory and Storage
Devices— Tapes

, Mass Memory & Storage Devices

The main memory of the computcr,ccnslsung of RAM &
ROM, is very fast working memory required for fast CPU opera-
tions.ROM & RAM both have fixed capacities, the values depend-
ing upon a particular computer model. ROM is not available for
user data & programs. RAMis a temporary memory. Once the

hine is switched off, whatever is written in RAM is
lost. Also once RAM is filled up, new data cannot be stored unless
the old data is removed.

To make computers workable, some form of permanent storage
is therefore required. This permanent storage device serves two
purposes; it holds the data that spills over from RAM & also it
stores the software which can later be loaded into the RAM when
the system is switched on,

Mass memory is used to store the information you want to
save & use in futare, like an audio songs tape is used to preserve
‘memories® of sounds. It isless expensive than main memory. Also
itisslower than main memory, more than a thousand times slower.
When power is turned off, main memory may be erased but mass
is not. Mass storage is thus, cheap, reliable & easy to use, but
slow,

For microcomputers, the generally used devices for secondary
_& back up memorics are:

1. Cassette tape.

2. /"™ & ¥ magnetic tapes.

3. Floppy disk.

4, Video tape.

Cassette VS Disk

In the home computers, Cassette tapes are commonly
a means for permanent and removable mass storage. 1
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Mass Memory and Storage
Devices— Tapes
, Mass Memory & Storage Devices

The main memory of the computer,consisting of RAM &
ROM, is very fast working memory required for fast CPU opera-
tions. ROM & RAM both have fixed capacities, the values depend-
ing upon a particular computer model. ROM is not available for
user data & pmgmms RAM is a temporary memory. Once the

is switched off, whatever is written in RAM is
Jost. Also once RAM is filled up, new data cannot be stored unless
the old data is removed.

To make computers workable, some form of permanent storage
is therefore required. This permanent storage device serves two
purposes; it holds the data that spills over from RAM & also it
stores the software which can later be loaded into the RAM when
the system is switched on.

Mass memory is used to store the information you want to
save & use in future, like an audio songs tape is used to preserve
‘memories” of sounds. It isless expensive than main memory. Also
itisslower than main memory, more than a thousand times slower.
When power is turned off, main memory may be erased but mass

is not. Mass storage is thus, cheap, reliable & easy to use, but
slow.

For microcomputers, th: generally used devices for secondary
‘& back up memories are:

1. Cassette tape.

2. %" & Y magnetic tapes.

3. Floppy disk.

4. Video tape.

Cassette VS Disk

In the home computers, Cassette tapes are commonly used as
a means for permanent and removable mass storage. The dis-
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width (generally about %" width), changeable and very cheap.
They are the most economic mass storage devices. They are slow,
unreliable & have limited data storage capability, They are there-
fore, normally used for storage of small files on the inexpensive
home compluters (Fig 8.1)

Magnetic tape

Fig8 I Tape Cassctte.

. To have an idea of their large read/write time, if some data is
midway on a 30 minute cassette, it may take 15 munutes just to
reach that data with average forward/ rewind facility.

The tape-drive mechanism of home cassette is not very good
and is not suitable for large busi and technical application
High quality cassettes of same size as home cassettes, with similar
appearance and better tape drives have therefore been developed
for such applications (Fig 8.2).

~

Magnetic Cassette holder
1ape|
———
=0 1 o O
R i : Pinch
ez;?i:d"" rotter &

capstan
Fig 8.2 Cassetie Tape System
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Fig 8 A Tape ot

14" width is most commwon. The length also varies. A typical 10%3™
diameter reel would have 2400 to 3600 feet long tape. it ismade of
plastic that is codted on one side with magnetic oxide (Fig 8.4).

Magnetic tape
on drums

S

f1g 8 4 Magnetic tape Unit
The principle of operation of an ‘industry standard’ magnetic
tape is similar to a tape used in home tape recorders or a cartridge
tape. The information 1s recorded on the magnetic surface of the
tape as sequences of Os & Is (bits).

Data are generally recorded on the tape in 7 to 9 parallel
tracks (also called channels). Usually, nine channels are used for
V4" tape.

The number of characters recorded on the tape is chlded by
the ‘density’ of the tape. The recording density may vary from 200
to 12,500 bits per inch per channel. If a byte is consisting of-8 bits
& there are 9 tracks on the tape, this also represents thé recordmg
density in bytes/inch.
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ADVANTAGES OF TAPES :

High storage low cost:—

Magnetic tape is the most popular storage device for storing
large information, Data are stored much more compactly on
magnetic tape & is much esaier to handle than say on punched
cards. A tape is reusable and therefore cheap whereas punched
cards not being reusable are costly. Modern techniques have
further reduced the cost hence, vast information can be stored at
low cost.

Rugped:—

Magnetic tapes are less sensitive to shocks, dust, and mag-
netism than hard disks but should still be treated delicately.

Reusable:~—

It is not necessary to erase a tape for recording new data. The
recording process automatically erases old data when new data is
written. This also makes it possible to use the same tape again &
again unlike, say paper tape or punched cards. Also, data stored
on a tape does not fade away with time so data once stored may be
used again and again.

Reusable drive

Reels may be changed as per requi so, same tape
handling mechanism and associated circuitry with different tapes
of different data can be used.

Tape vs Disk:

Compared to disks the tapes have some disadvantages, such
asi—

1, Large acces time:

Tapes have a disadvantage in that the information on a tape

has to be d sequentially d to disks where access is
randomly. :

The winding/rewinding of tapes is slow. In a tape, one has to
start at the beginning and read through the reel until one comes to
the record needed. Also, it is not possible to change part 'of the .
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data at a random location on the tape. Disk is much more
convenient to use because the head can be positioned on any track
and sector to acccess the required information diretly.

The access time of disk storage is a fraction of the access time
of a tape. The access time for a disk is less than 0.001 sec whereas
for a tape 1t may be as much as 10 sec. Disk storage is particularly
efficient when a comparatively small information on a file is to be
frequently updated/ retrieved.

Tapes being slow are therefore not suitable for high speed
storage for large or medium puters & even micr
execpt for special applications such as backing-up of data. They
are generally used only for storing large amount of data economi-
cally and for transfering data from one computer to another.

2, Less durable

Disk storage is much more durable than tape storage. Data
on a disk are less likely to be lost because of mishandling or a
poor storage environment.

However, the disk has some disadvantages over a tape.
1. Expensive

Disk storage is more expensive than magnetic tape. For
example, a disk pack costs 20 times as much as a reel of tape with
the same storage capacity.

2. Operation difficult

A disk is heavier and more difficult to replace than a reel of
tape. When a number of files on different disks are to be processed
and disks transporated from one place to another, the time gained
in data access may be lost in file replacement time.

Use of Cassette Tapes

Quality: The reliability of data stored on cassettes depends on the
quality of the tape used on the cassette recorder, One need not go
for the most expensive tape, but average quality would do. In case
of a low quality cassette, a ‘double recording® technique can Le
useful This records each program or file twice on the same tape. If
it becomes impossible to read the first recording of a file from the
cassette, chances are that it will be possible to read the second
recording correctly.
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often used, 1200 Hz & 2400 Hz. The recorder should be able to
reproduce only these two tones correctly, unlike in music-recorders
where number of tones have to be reproduced correctly. A good
tone controller would assist in data loading onto & saving of data
from the computer more reliably.

5. Volume: The recorder should have flickering indicator lights to
indicate levels of recording volume, Many computers are sensitive
to the output level used on the recorders, Therefore, a note of
volume level should be made above which the computer is
intolerant.

6. No Batteries: The batteries get discharged after long use which
would affect motor speed which in turn would fluctuate the tape-
speed. Thus, as far as possible, one should use AC Power with
recorders.

7. AUX/MIC: A microphone input (MIC) on a recorder is used
for weak signals. Similarly an auxiliary (AUX) is used for strong
signals. Depending on the strength of the signal, some computers
may require MIC & others AUX so, both the inputs should be
provided with the recorder.
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the disks lie flat on both sides. The two sided coating is also
advantageous in that, it allows future expansion of the recording
system,
Jacket

Unlike the records, the floppy disk 1s permanently enclosed in
a flexible square plastic envelope called the jacket The inside of
this jacket is covercd with a special non-woven, low-friction fibre
to permit easy rotation’ of the disk, at the same time providing
continuous wiping or cleaning action for the disk surface, by
trapping dust particles.

Apart from protecting and cleaning the disk, the jacket has
number of ather roles such as, allowing acgcess to the disk-drive
motor and sensors. These are achieved by a number of openings in
the jacket

Inde hole (The head senses the begrming

£ track 1 here)
Permancnt

Tabed Temporary
I tabel

[J. Wnte protect noteh

§]” (some disks don have 1)
Exposed !

recording ——————=r—-
surface PVC peotective Jacket with
[ N S L2 tinung of wiping fabne that
Reumfornng ring cleans the disk
protects the
central hote

[1 7 2

(While the drive
spindle clamps
the disk)

Floppy Disk

Resdjwmte . J
opeming Stress Rehef Notches
strengiben the yacket

Fig91 Floppy Duk
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Disk-Hub

The jacket has a hole in the centre, also called disk-hub. I
allows the spindle of the disk-drive motor to firmly grasp and spin
the floppy inside the jacket at high speeds,

Access slot

There is a oblong shaped large slot opening called *access slot
through the jacket, This allows the read/write head of the dl{k'
drive to come in contact with the floppy and read from and write
onto the surface of the.disk,

Index hole

. .This hole in the jacket is used to mark the position of 1:1:
first sector. We would discuss about it more when we come
read/write mechanism of the disk.

Alignment and strain relief notches:

The jacket has these notches to align the floppy pmleY.a“d
also to relieve any strain or stress developed during minof
adjustments. These notches generally face towards the rear of the
disk-unit

Write protect notch

Diskettes have a notch on one side of their pmtcctivc.jackel
which allows or, disallows writing of the data onto that diskette.
The notch is optional. On 8» diskettes, this notch is knonl asa
wnite protect-notch & information cannot be written onto the dxslfctle
unless this notch has been covered. Information can be written
when the notch is exposed and the diskette is said to bc.“_'"“
protected. When the notch 15 covered with a small aluminium
square, data can be freely written onto the disk.

In the case of 5%4” floppies, this convention is reversed. On
5%” diskettes, this notch js known as write-enable notch, lnfof"
mation cannot be written onto the diskette when the notch is
covered. To ensure that an important data or program on the
diskette must not be lost by accidental overwriting, you must
cover the write-enable notch with a label. When tHis notch is
covered, the write enable sensing switch jn the disk dfive senses
" lable and disallows writing of data on the diskette.
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Some S%4” diskettes may be permanently write-protected if their
protective envelopes do not contain a notch. Any 5%" diskette
with a notch can be write protected by merely covering the notch
with a piece of tape.

Envelope

The disk is generally stored in a disk envelope which protects
the disk from damage while it is being handled by the user. Also it
keeps the dust and other foreign objects away from the exposed
recording surface.

Tracks and sectors

Let us se¢ how the information is read from & written onto a
disk. Data is recorded on the disk in binary form as sequences of
‘O & ‘1" (bits) and stored as magnetic patterns along concentric
circles,

Like a book s divided into chapters, and pages are numbered
for easy access to any topic by the reader; to facilitate the process
of searching for data on the floppy disk, its surface is divided into
what are called as ‘tracks” and ‘sectors’, The main advanatage of
dividing the diskette surface into tracks & sectors is that the access
time is considerably reduced.

Tracks are a series of concentric circles on the disk surface,
To further reduce the time necessary to search for a particular
data jtem, cach track is divided into sectors.

Information is stored in sectors along the tracks. At the time
of readmg/wntmg, a whole sector is read/written. All the data on
the disk is identified by a sector & a track number, Each track is

accessible by moving the read/write head along a radius of the
disk.

A 5% floppy may have 35, 40 or 77 tracks per surface, More
the tracks, more the information a floppy can store. A 35 track
floppy will store about 5 to 10K less data than a 40 track floppy.

The number of bytes stored in a sector is generally inde-
pendent of track position. This ensures that the data transfer rate
is independent of track -position even when the outer tracks move
faster than the inner tracks,

Each individual sector in IBM floppy holds 512 bytes of
data, When the Disk operating systems has access to the track
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and sector where a pacucular data item is being stored, it will only
have to search 512 bytes to find that item

Read/write head

The read/write head of the disk drive is like the }.ncad of2
tuperccorder & aperates jn the same fashion. The head Is am‘lde
against the disk surface, while a felt pressure pad i applied
against the other side, The head actually touches the surface of
the disk during these operations. Any defects in the disklsurfaffa
such as dirt or creases, will thus cause loss of information. (Fig
92)

READ/WRITE

— DISKETTE’

Fiz 9 2 Read/ Wrte Mechanism

When a disk drive or the head 1s nusadjusted or when }h'
head is disty, the surface of the diskette may be damaged, causifg
appearance of shiny rings on the surface of the diskeste. The Usef
should constantly inspect his disk for such damages.

A particular track on a disk is located by the movement f{f
the read/write head 1o the position of the disk where the track B
situated, much bke the needle on a phonograph is positiontd ‘o
the Jocation of a specific song an a record. Locating a track 15
guite simple but locating a particular sector is quite difficult. A
sector is Jocated with the help of index’ holes (Fig 9.3)-

Index hofe
The Index hole is a small circular hole in the plastic jacket

near & to the right of the large centeal hole in the middle of the
isk. There is also anotber holc or a number of holes depending
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Read/wnite head

L/
T Y
Fb}_[ r\\ Sector i
(&

Dave hut Dual sided disk

Fig9 3 Floppy or hard-disk operation Gap

Track

n the formatting of the floppy, through the disk itself. When the
lisk rotates, the index hole in the disk passes between the hole in
he disk jacket. The index hole is lined up with the hole in the
jacket and it serves as an index to signal the beginming of recorded
material on the disk.

A light source inside the disk drive shines light on the area of
the disk containing the index hole. When an index hole on the
disk is beneath the index hole on the jacket, the light shines
through a sensor. The sensor relays the information about the
location of the index holes, which is then used to calculate the
location of various sectors

Disk directory

The computer knows the location of each piece of informa-
tion on a disk drive by reading the directory of the disk. The disk-
directory is similar in concept to the label on a LP record. The
lable tells you which song is located where on the record.

Size, Side, Density & Sectoring of floppy disk:

Floppy disks come in many varicties. They can be divided in
4 categories depending upon their physical make up:
1. Size -5%4”, 8”, 3!4” diameter
2. Number of sides — Single sided or double gidet
* 3. Recording density — Single or double density
4. Sectoring technique — hard sectored or g4t
sectored.
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Each type requires a specific disk-drive so, it is essentia] fo
know which type of disk is compatible with your disk-drive sothat
you buy the right type of disk,

1. Size

Diskettes come in three sizes, 8, 514", & 34" The S} disks
are most popular. IBM-PC uses 5% diskette, The 3% floppies
are the latest introduction. The 8” ones are on their way °“"«nf,
8“ diskette is called a floppy disk, flexible disk or a diskettc; fy‘
diskette 35 known as mini-floppy or mini diskette; the 34" &
microfloppy.

There are other sizes including 3% but only 3 few ca’mP“""
offer disk-drives that use these sizes. The 8”-disk drives 3¢
decreasing in popularity, mainly b new technology permits
the 5% disks to store much more data compared to earlier models
as much as four or five times, However, manufacturers are increas
ingly adopting 314" floppies which are easicr to handle and 2150
permit buliding up of more compact computers that oceupy fest
desk space. The 314” floppies have another advantages in that they2r¢
less prone to damage, the reason being that they ar:'lawn)'
encased by a rigid plastic covering whereas conventional disks 21¢
covered by an envelope which is not only easy to bcnd. but alse
exposes more of the magnetic part of the disk to the ou!§xdc N

2. Sides

Diskettes may be designed to be written un only one side o
on both sides. When only one side of the disk is used to  rec0
data, it iscalled single sided (S5).

Sometimes, both sides are used to record data and this typ® is
called double-sided(D$} diskette. Disk drives that use both sides
of the diskette, naturaily have 2 larger capacity.

Double sided floppies

The subject of recording both sides of a floppy disk was
controversial one, untif recently.

1t was raentioned earlier that floppies are magnetically coa‘t:d

an both sides so that they have the physical capability of accepting

recording on both sides. It would appear very simple then fo flip

the disk over, just as we do with a LP record,in order to make us¢

T both sides. Unfortunately, the comparison to a record cnds
<
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It was also mentioned earlier that inside the jacket surround-
ing the floppy disk is a special wipe material, to provide a
continuous cleaning action for the disk, whenever 1t is in motion.
When one side is being recorded or read, the rotation action is
always in one direction and contami are collected on the
inner wiping material If that same disk is then turned over to
record or read the other side, this ‘other side' revolves in a
direction opposite to the direction in which it had moved when it
was the ‘up side’. As a result, the contaminating material is
pulled in the opposite direction by the rubbing action of the disk.
This back-flushing action has a great danger of loosening &
dislodging of that old debris. This debris can be redeposited on
the disk’s surface & also cause disk failure.

IBM has solved this problem by introducing a system that
permits recording on both sides of the floppy disk. The system,
the IBM 3600, uses two heads, one above and one under, to
engage both sides of the floppy. By using this method, IBM has
avoided turning the disk over and eliminated the possibility of any
damage when the disk rotates in reverse direction.

* 3. Density

Density refers to a diskette’s recording format, which in turn
decides its capacity. Data may be recorded on diskettes in either
single or double or quad density. Double density system records
the data more densely or tightly on the disk, increasing (doubling)

its storage capacity. Quad-density system puts even more data on
the diskette.

If one is using mixed kinds of floppies, they should be
identified carefully. Also when purchasing additional diskettes,
one must know which type is required.

For 514" floppies; single density have about 94KB capacity
per side; double density about 140-185 KB per side; and quad
density about 370KB per side

Data may be recorded at the surface of the disk in a single._
density format at 3408 bits per inch (bpi) and in a double-density=
format at 6,816 by..

The IBM-PC disk-drive uses single-sided-double-density or _
double-sided-double-density diskettes, though, they are rated
quad-density. The PC-AT uses disk drive that writes data on both~ -
sides of the diskette. It uses double density diskette for its 360KB
drives and quad density diskettes for its 1.2MB drives



annot 1, 2 flonpy, immcdiately after jys Purchase fro,
© Mmarke, A ney, ﬂoppy hag ¢4 © througy, 2 process cajie,
€ Used,

diskg like the IMB—PC & Compaliblc disks arg however,
OMMatgeq n the Markey and cap p, used imme.
ase,

onnauing Meapg Putting up informau'on 00 the disk 5 fo

it shoylg locate 1Its Sectory, tracks, A Mechapisy, nust be

ive T entify any given sector or

: ea Make ;o COmpatipe and usable iy the
operating System being used op the computen

W]
after all this hag been done that Your ﬂoppy is ready to store
ion,

¢ form cPends Upon the opcrating System yoy, Computer

is Using, Each operating System Tecords informatinn in jts own

format. For cxamplc, if yoy are using MS-DOS then (he floppv

3510 haye , formg, Permijgpay by Ms.pog 50 that ype computer
oppy.

14

One Can apprcciatc the ncce:sity of I‘ormam'ng a HOOP}' by
compan‘ng With 5 Stereg System, 1p P Tecorq pog been record-
d at 45 pm, ¢ Cannor e Playeg back gy 34 P, Simitarly o
Compute, Will nop b able ¢4 Work wiep 2 flopp,, having 5 diffcr_cﬂ'
fonnar. If ¢the OPpy s 10t set 4, t formg, Your Operating

s, c T rea, or ¢, i

System pe,, it an neyp, d fropm, it, n an write onto
it,
Unij srord whoge ged, boweyer, 5
ﬂqpp!y I3 flexibe, You 2 Wipe ofp Presen formay and write
o onto j;. us, yo Y 2 new foppy for
TY new L, you ©; £c t th, Id 1], and y;
t St floppy, S quote

Iti:impo f 10 noge t mo, Danufacy ¢
unfarmarted Capacipi, Which are o 10 yge since ‘Inrmauing
s ces Ount op Usab). Storage Capacity, For
imunce. lnanufacturehquolcd 1000k g flopp, may 2ctually paye
a Paciyy,

There are bm‘cau_y two differen, formays OF ways in which
Mation ;g IOcated & ArTangey on lloppy disks.



119

(i) Soft-sectored format also known as the IBM compatible

- format.

(ii) Hard sectored format which is further divided into
many types, the primary ones being:—

(a) hard sector inner diameter (ID) also called as the
‘Shugart type’ & R

(b) hard sector outer diameter (OD)also called as the
‘Memorex type’.

There are some slight outward physical differences in the
three formats which make it easy to identify one format from the
other by visual examination. We shall discuss about them when
we discuss various formats individually.
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(i) Soft Sector or IBM compatible format

The speciality of this format is that the disk has only onc
index hole. This solitary index hole in the disk determines the
location of the first sector.

The rotation speed of the floppy disk & the time it takes to
armve from the first sector to a particular sector would determine

the location of that specilic sector. 4
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punched around the disk. These holes designate the various sectors
on the disk.

Rather than 26 sectors, as in the soft sector format, there are 32
holes” signalling 32 sectors in both of the major types of hard
sector formats 1.e. ID & OD

Because there is only a hole and no recorded address at the
beginning of each sector in the hard sector formats, there is more
room on these types of disks available for the storage of data.
Hard sector formatted floppies, thus, allow the storage of more or
longer records than do the soft sector floppies.

(1i) (a) The ID hard sector format

This format is quite 1dentical in-appearance to the IBM format,
except that, instead of just one index hole through the disk, there
are 32 holes to signal the beginnings of each of the disk’s 32 sectors.
An extra hole 15 used to indicate the location of the first sector
The location of the various other sectors is calculated, by counting
the number of holes after this first sector.

When viewing IBM and 1D hard sector formatted disks side-
by side, with index holes in each disk in line with the index holes
in the jackets, we cannot tell the difference between the two disks.
However, by rotating the disks’slightly within their jackets, we can
determine if the disk itself has just one hole or more. If there 1s
more than one, then there will be a total of 32, and it 1s an ID

hard sector disk. The other disk with only one hole, is the IBM
formatted disk.

(1i) (b} The OD hard sector format:

With the OD hard sector format also there is a small index
hole, like 1D sector format, but it is considerably further out from
the centre of the disk than the hole found in the IBM or ID
formatied disks. As with the ID disk, the OD type has a total of
32 sector holes but in this case they circle the disk near the outer
edge. These sector holes serve the same purpose of signalling the
beginning of each of the disk’s 32 sectors.

One other noticeable difference in the OD hard sector disk is
a small round cornered “notch™ in the lower left corner of the
jacket, .
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Floppy disk storage capacity

Let us examine the formation of sectors & tracks on IBM-disk
i.e. the disk using MS-DOS (or PC-DOS). All MS-DOS systems
use the same principal for disk layout. For a 5%” floppy, it varies
from 40 tracks and 8 or 9 sectors for double-density (whether
single-or double-sided) through 80 tracks with 15 sectors on a high
capacity floppy used on PC/AT. Each sector always contains 512
*bytes (4KB)

The details about the layout are as follows:
1. A regular floppy has 40 tracks. The high capacity floppy
(e g. used with PC/AT) has 80 tracks.

. There are 8, 9 or 15 sectors in a track. Generally used
floppy has 9 sectors. High capacity one has 15 sectors
. A single sided 5%” floppy disk thus, has 40 tracks.
9 sectors per track
5 KB per sector
i e. 40 tracks x 9 sectors per track x 5 KB per sector
i.e. 40 x 9 x 15 KB = 180 KB capacity.
. A double sided floppy has
80 tracks (40 tracks x 2 sides)
9 sectors per track
14 KB per sector
i.e. 80 tracks x 9 sectors per track x % KB per sector -
ie. 80 x9x !4 KB = 360 KB capacity.
. MS-DOS version 1.0 recognizes only 8 sectors per track
and accordingly floppy's capacity would reduce to 160

KB & 320 KB respectively for single sided and double
sided.

~

[

FS

[

Please note that the statement that a 5%” double sided, 9
sector-per-track, 40 track floppy has 360 KB capacity is not
perfectly correct. In fact, not all 360 KB is available for storage of
user information as some space is spent on overheads like disk
directory, file allocation table, etc. However, in practice, one
generally mentions the full capacity of the floppy.

DISK UNIT AND DRIVE SYSTEM

The term disk-unit is used to mean a drive system & a disk
(whether a floppy disk or a hard disk) that stores data on its
surface The disk drive system in turn consists of three units:
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The disk drive can store large amount of computer data.
For example a single-sided 5%” IBM floppy disk can store 180
KB data & a double-sided disk can store 360 KB.

SINGLE AND DUAL DRIVES

Most of the software, whether an operating system or applica-
tions programs like word processing, database,' spreadsheet ¢tc.,
used on micros, come stored on floppy disks These disks are
loaded into the micro before doing any work on it

Some micros have only one floppy disk drive. These micros
are quite inconventent to the user due to various reasons.

(i) Less space* You have less space since the data and
programs have to be stored on the same disk.

(u) Sorting tedious: sorting and combining of data on two
separate floppies 1s very tedious.

(in) Risky: Since the drives are quite prone to failure, 1if the
only one with your micro goes faulty, you are held up With a dual
drive, the chances are that at least one of them would be working
If one of them goes out of order, you have ume to get 1t repaired
& in the meantime, carry on with the other drive.

(iv) Copying: It is much easier to copy or back up a floppy with
two drives. It is no doubt possible to copy disks on a single
drive micro, but it is very tedious & time consuming to do so. With
only one drive you have to stop in between to change the diskette,

With only one diskette drive what you can do 1s not limited,
however, it takes longer and requires more swapping around of
floppies for some operations.

Most micros are therefore provided with two disk drives (dual
dnve). They are very convenient & useful,

With a dual drive, copying information from one floppy to
another is very easy.” The floppy being copied is inserted in onc
drive & the floppy onto which it has to be copied, in the other
drive. The copying is carried out in one go.

While running an application program, generally the disk
containing the program is inserted in one drive & that containing
the data in the other.

The application program like word processing is read from
the floppy into the RAM for execution & after it has
been read one can take out the floppy from the drive. However,
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1. Computer and Compatibility

The disk controlter together with the disk aperat'ng system &
the plug & sockets, establishes an 1nterface between the micro &
the disk drive. So, before buying a disk drive, make sure that it
has the correct interface with your PC.

The software for the disk system 1e., the Disk Operating
System needs memory for the storage. Some disk systems store
their DOS in the computers memory when the computer is in use.
If the DOS needs 16K of memory & your computer also has only
16K memory, there is no place for any other program or data to
be pr d. With this p & this disk system, you shall
have to buy extra memory & add to your computer,

’“—S-o before buying a disk system you have to ensure it is
compatible with your computer.

2. Capacity

A single-sided single-density 54" floppy can store 80 or 50 K
of data, double sided double density can store 360 K. You would
have to buy the disks & the compatibile disk-system. To be on safer
side, after you have evaluated your need for capacity, keep margin
for future expansion.

Advanced application may require addition of extra disk
drives to enhance capacity. For instance, an application requiring
1000K of data would require at least three disk drives to accom-

modate separately three double density-double-sided floppies of
360K each.

Most systems allow addition of about four disk-drives without
needing extra controller boards or software.

3. Software Compatibility

It is not enough that the disk should use the same
hardware interface standard; ‘the software must also be compatible
so that the operating system can write information on the disk and
read from it. A disk system bought from other than the computer
manufacturer may not run the software developed for the standard
disk system of the computer. That 15, though, the disk drive can be

, aftached to your computer, it is not compatible with the software
you want to use. Therefore, before buying a disk system you must
ensure that it is identical in function to the standard disk drive for
your computer.

e
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For an IBM compatible micro, you have also to F""“der
disk-compatibility. Some compatible micros use disk-drives L
store only 160K on a disk. Many application packages forllhf
IBM-PC may not work on such a micro, since they require ames
that must store 320K on a disk.

4. Compatibility with the Floppies

It is interesting to note that the type or physical size of 3 q'sk
does not decide the amount of data 1t can store. What determints
its capacity is the disk-drive. It is unlike the cassettes Of rccurhs
where the storage media used on them sets the storage hmit TIC
recorders on which the cassettes or records are played have 1o 10
in deciding the storage capacity.

. . . ent

Thus, 1f two identical floppies are used in two dlffcrmc
computers, it 1s possible that one may store ntore data t!lan
other because the computers may be using different disk-drives

Simuilarly, cne cannot increase a given computer’s disk capacl;l)e’
by shifting over to another type of disk. One cannot exceed !kc
computers, 1t is possible that one may store more d?ta than ;7:
single sided floppy, you cannot increase capacity by using 2 dov
sided floppy.

What size of flopptes can be used, 1s also decided by the disk®
drive. A 5% drnive can accept only 5% disk & so on.

Thus, the disk drive determines

1 The floppy disk storage capacity. he
2 The physical size of the floppy disk to be used on !
drive

Let us mention the compatibilitics between the types of floppics
& the types of floppy-disk dnives for an IBM-PC using MS-DOS

The three compatibtlities important for them are:
(1) Format compatibility

(2) Read/Write compatibility.

(3) Disk-copy compatibility.

HANDLING OF FLOPPIES
Floppies are like gramophane records. Onc can record
mation on them and also play 1t back. One has to handlc;l
we very carefully otherwise its surface may be damaged an!
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make it unusable i.e. one cannot read from or write onto the floppy.
Lot of important information thus, might be totally lost.

Following are the points which onc has to follow while
working with floppies:

. DON'T bend or fold floppy.

. DONT touch the exposed surfaces of a floppy

. DON'T wnte on jabels with a sharp pencil or ball point

pen. Use felt or sketch pens.

DON'T put them in very hot or very cold places.

. DON'T permit dust inside the floppy.

. DON'T put floppies near magnetized objects

. DON'T put diskettes near hquids and chemicals that
release vapours.

W N -

Nt s

Labels: Just like a book without a title on the cover is very odd
and inconvenient, a floppy without a label on top is not much
kiked. Each floppy after it contains information should be labelled
with a name, consistent with the information 1t contains. The date
on which contents were entered or changed should also be
mentioned

Manufacturers of floppies provide sticky labels with the
floppies you buy. You should write the name on a label before
sticking it to a floppy, otherwise indenting by a pen may cause
damage to the floppy,and make it unusable If you want to alter
the name after a label has been pasted, use a felt-tip or sketch pen
and not a ball point pen
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the computer at one plate, it would run the program soon after it is
switched on*We say that the booting up is quicker with hard-disk
than with floppies. One does not have to load these items each time
from the separate floppies. Thus a hard-disk is much more conve-
nient and time-saving for the user.

CONSTRUCTION:

Hard disk generally has more than one platter stacked one
above the other (similar to a stack of phonograph records). The
stack is turned by a single drive shaft at very high speeds of up to
2400 revolutions per minute (rpm) i.e., 40 revolutions per second.

Both the surfaces of each platter are coated with a magnetic
oxide like that or: a magnetic tape. Earlier, only one side of the
disk was used but the development in technology has now made it
possible to us€ both sides. So the data is recorded on both the
surfaces of a platter.

TRACKS AND SECTORS:

“On a floppy disk, a track is basically a concentric circle on
which data can be recorded (like 2 railway track on which trains
can ply). However, the tracks-as-concentric-circle idea with floppies
cannot be applied to disks. Thcy rather have a concept of concentric
cylinders of data. A cylinder is a set of all concentric circles with
same radii.

A surface of a disk depending upon the model has from 50 to
100 circular tracks along which the data are recorded. Usually,
data are recorded serially along a single track,

Generally, for each side of each disk there is a reading and
recording head that moves in and out between the disks. It can be
located at any point on the disk from where the data item is to be
read or recorded.

Each disk face is divided into a number of sectors.

Files and records are stored in storage segment. A storge
segment will store one or more records of a file, depending upon
the size of records.

Each storage segment is uniquely defined on a hard disk by
the sep ‘s face ber, track ber and the sector number,
For example a file in segment (3, 52, 7) means 3rd face, 52nd track
and 7th sector. So a particular file/record can be directly accessed
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Heag Per Track Djsy -

Gcncrally, in the harg disks there ;¢ one read/write head for c....

Surface, g, r:ading/wri:'ng o informay: B on such gisk takes a

lot of time, The delay i, teading ahnl‘ormatiun is due 1o tpe time

the fead/wrire head ¢ ©S t0 moy, fro, T3CK 10 track on the disk.
. has

nits, e as
writg heaq, e rccording heady are ‘thys fixeqg and the acress
i ther rog 7 UCh. As the Physicay dimension of 2
2 15 quire large, the flmber of 23S in such 5 disk is limited.
Mso, becayge the heads apa fixed, the gioy is nog interchangeabte,
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v Head Crash
A hard disk 1s usually encased 1n a special protective shell or
in a cariridge. '

it has a hoie 1n the centre so that it can be put on a spindle
and the disk may rotate The disk platter rotates at very high
speeds like 2400 revolutions per minute ie., 40 rotations per
second The read/write head of the disk does not make a physical
Contact with the disk surface, 1t *flies” over it. At so high retational
speeds, an air-cushion effect is caused so that the head floats on
the cushion just above the surface of the disk. If by any
chance, the head physically comes in contact with the disk
surface, the surface and the head both would be damaged per-
manently Called a ‘head crash’, this is the worst catastrophy
which a hard disk drive can meet.

TYPES OF DISKS:

Many types of hard disk are available. There are three main
types:

1. *Winchester® or fixed disks.

2. Removable disks.

3. Disk—Pack.
1. Winchester Disk:

Winchester disk was introduced in 1978. It is extremely
sensitive to dust, dirt and smoke. Hence, it must be kept very
clean. Due to the stringent requirement of cleanlines, it is per-
manently fixed & sealed in a dust proof enclosure which greatly
reduces the danger of contamination. They are lower 1n cost and
performance level than regular hard disks.

Winchester disks come in various sizes. A Winchester has a
greater storage capacity than the same size {loppy disk. About 6 to 10
times more data can be stored on a Winchester disk surface than
on a standard floppy disk. Also it operates faster than a floppy.
The smaller Winchester disk drives (8™ & 5%") take up the same
physical space as their floppy counterparts. They come out to be
cheaper than regular hard disks & because of their fow cost, they
are generally used with microcomputers.

A Winchester disk has the greatest disadvantage in that , since
it is fixed, you cannot remove the disk cartridge from the disk-
drive and insert another one. Thus, the overall storage
capacity is restricted. Once the disk is filled up, you °
to copy or back-up on to seperate floppies, Th
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backup copies & transfer of information from one computer to
another.

Cartridges may have different number of sectors. In fact, two
cartridges which appear very similar may have different number of
sectors,

Dusal Disk:

The hard disks are generally available as ‘dual-disk’ units.
This kind of unit has two disks, one is a fixed platter that is non-
removable & the second 1s a removable cartridge.

This has the advantage that important application programs,
operating system, ctc., can be permanently stored on the fixed
platter & the data can be stored on the removable cartridge.

With a dual-disk urit, to transfer files from one removable
cartridge to another removable cartridge, two cartridge drives are
needed. Alternatively, the files may first be copied from removable
cartridge to the fixed platter & then transferred from the platter
to a fresh removable cartridge on the same dual disk unit. This
would i loading & unloading of cartridge several times
but only one dual-disk unit is enough

’3. Disk-Pack

Hard-disks are often combined in the form of a stack, one
above the other. Several disks (platters) forming such a stack form
a unit which is rotated by a single drive shaft. (Fig. 10.4)

hig 104 The dak pack
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Such a stack of hard.qsks is called 4 disk-pack & has much
larger Storage €apacity thay one indivigya; disk, They are generally
Packed witp 5 g 12 disks, o 1ypical pack wipy 5 platters can store
40 to 80 MB. A R-platter Pack may store 100 10 30 MB,

Generajyy |, adisk unjy, 4y, individyat gis cannot be removed
and a new g, cannot be mseried, The disk is Ppermanently enclosed

Houever, 1y, Whole stack of disks can be remgyeq from the
shaft & feplaced bya differeny Stack, Such replaceable pack can
Stare up 1 sonrm WhICh 15 abowg e Storage capacity of a
Magnetic tape of hxgh-dcnsily.

Disk packs fced 1o pe handied Very carefully, more carefully
than eyep dxsk-canndgc ©F 2 Winchegger disk. This is because a
disk-pack. has 2 number of Platters & eyen a slight misadjustment

StWeen g Platters 0,14 S Mmisalignment of read/write
head, Tp;s may subscqucntly Cause ‘head-crasp® Whea the data is
read from op Wwritten 1o ¢he disk; & eyep, complete loss of data. The
disk-pack should tRerefore pe inserted & seated very carefully,

Hard digyc Storage capacity .
The hard gigy supplied wyep, IBM-PC/AT 5 2 20 mp capacity
disk. Leg ys See how thyg figure Comes. L
I This disk yng has two rotating disks (pagters within "r‘ :
Data g Tecorded oy both sides ©f each plagger giving fou
surfaces, The surfaces are Bumbered as ¢, 1, 7 & 3.
i inders,

W

Since there are four Surfaces in the unit, each cylinder has

4 Each track has jy sectoss per track i.e, jn a5 68 sectors per
€ylinder,
5. Each sectos hag Capacity of % KB (512 bytes),
5K can spore & total of 615 cylinder x 4
tracks per cylinder x 17 Sectares per track x 14 KB e, 615
*4xi7x '/51(8=20910KB=20.9MB

However, ¢pis figure js shightly Risleading, The reason being
that one Whole Sylinder & four SCCLOrs of each of the other
cylinders 3¢ reserveq and are R0t avajiable for storage of vser
data, §g 4 cylinder having 68 tracks (4 tracks x 17 sectors per

ack) actuafiy St0res daa o, only 64 tracks. Ao out of 615
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it is impractical & very time-consumung. For example, the full
operation of back up of an entire 20 MB Winchester disk onto 309
KB floppies may take a couple of hours. Another disadvantage is

" that more than one floppy are required & they have to be properly

labelled in sequence. A particular program or data may have to be
split up on more than one floppy. The advantage, however, is that
floppies provide the cheapest way of back up & are generally used
by microcomputer users.

(i) Tape Back Up: This means backing up onto computer tapes.
Now-a-days, it is a common device for storing huge amount of
data, & to make copies regularly & quickly. This is the device used
by medium & large computer users Tape back up is fast, cheap, &
simple, The data on 20 MB Winchester disk can be transferred in
a matter of minutes Back up on tapes is cheaper than onto hard disks
but slightly costly compared to floppies. However, the tape prices
are falling day by day & even microcomputer users find them
attractive solutions..

The disadvantages are that tapes can be accessed only serially.
It is not easy to search & call specific piece of information from the
tape like it is difficult to locate a specific song on a cassette tape.
The tapes have to be fitted in the tape-drives, external 1o the
computer, whereas floppies & hard disk drives can be often put
within or very near to the computer.

Two main types of tapes are used for back up

(i) ‘Streamer’ tape.
(ii) ‘Stop/start’ tape.

The ‘streamer’ tape can back up very fast but it has two
disadvantages. First, it records information in continuous stream
irrespective af the number & kinds of files. Thus, if is a ‘indiscrimi-
nate’ type of back up device. As a result of which it is difficult to
call a specific piece of information, Second, a strcamer some times
picks up garbage or stray information from the disk being copied.
This makes it very difficult to return the back up data onto anything
(say another computer), except to that same disk.

The *stop/start’ tape on the contrary is slow but it breaks up
data into individual files which makes it convenient to search/call
a specific piece.of data. Even if the original disk is lost, the back .
up copy is as good as the original disk, unlike the back up copy onr
a‘streamer’.
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ti) Removable Hard-Disk (Cartridge) Back-Up: This meats
backing up feom a Roppy or hard disk te another cemavable hard
disk. Ths method is very expensive but very fast. Jt is fike copy
from onc hard disk to another hard disk, so back up is in the sam¢
format as on the origimal disk. Due to this, it is very easy to ol
specific files as casily as on original disk, unlike a tape back vp
Also, in cases where a cartridge disk-drive i§ already a pan of 8¢
computer system, no extra drive need to be pyrchased.

(iv) Disk-pack back up: A disk-pack may also be used for back up
The storage is very fast & capacity is extremely high. With very
largé computers, requining hgh speed & high volume of data,
disk-pack 15 a practical solution

STORAGE OF BACK-UP COPIES

The back up & originat data should be stored at diffesest
places & at Jeast one of them should not be very easily accessivle
QOtherwise, in case of damage of one, the user will be (emgm’ ©
use the other immediately & may be, this other copy als
damaged. In fact, one should have more than one back up for vey
important information, each copy properly labelled & stored, You
should use a copy for day-to-day use so that if anything happess
1o it, another copy can be made fram the original.*

Some suppliers offer an ordinary video recorder to store back
up copies of the information on a Beta or VHS recorder.

Optical (Laser) Disks:

The computers have given us a need for storisg 3“5"
information efficiently and in less space, Even hard disks have
their limits, especially for applicati ding data in billions ©
bytes. With this in mind, a very compact & efficient means of dat8
storage, the laser disk, also called an optical disk, has btt?
discovered.

A laser disk is a recent type of data storage device for storage
of very lafge volume of information. They are presently very costly

% Some apphcation programs on floppies (hke Viswcale) are copy protecied. that

is, the manulacturce has made the oppy 1 such a way that you can Bot copy &

Such Noppies mention copy protection on the fabels so that you know whether Y02
<opy s or ot Leaving aside such exceptions, if you can copy your apphicattod
grams, you must back up
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and affordable only by large computer users. However, research
and development is causing gradual decline in their prices and it is
not very far when laser disks would have wide popularity even
among the niicrocomputer users The laser disk is the disk techno-
logy that has a great future.

These disks are similar to the ones used in laser disk video
and audio systems, They are plastic disks into which the in-
formation is put in the form of bits ('0's & ‘1’s).

A laser disk uses light in the form of laser to write and read
data. The laser records information by focussing heat that creates
a smalt bubble (or ‘burns’ a hole) on the disk surface to indicate a
binary digit. For reading the disk, light is bounced off the disk. If
the disk has information stored on it (i.e. if it has a hole at the site
being read) the angle of the reflected light would change and thus,
the data recorded on the disk is read.

The advantages of a laser disk are:
(i) Huge Storage:

Huge amount of information compared to disks and floppies
can be stored.
Because of the precision with which laser beam can be con-
trolled, the bit density of storage is very high. The storage capacity
“of an optical disk of 12” diameter may be about 1GB i.e., a billion
bytes. A 5/4"” magneto-optical disk from 3M Corporation can
store 300 to 550 MB i.e. about 25 hard disks of about 20 MB each
or 1500 floppy disks of about 300KB each.

Large computer users like libraries have already taken on to
laser-disk storage in place of microfilms used earlier.

(ii) Simultaneous storage of data picture and sound:

The impressive high storage capacity of a laser disk permits
the storage of voice, picture & data on just one disk.

(ili) No back up required:

The information on the disk is virtually indestructible, so that
it is not necessary to keep a back up separately.

(iv) Future of networking & electronic filing system.
. )

Research is on to design equipment which can access hundreds
of laser disks. This would make it possible to store millions of
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KEY BOARD

Keyboard is the most important aspect of a computer, & this
is what that makes a computer ‘personal® in the reat sense of the
term.

The CPU of a computer can understand only electronic
signals, The keyboard is the bridge between the operator & his
computer system.

It is the main device by which data is entered into the
puter. The user i with the computer by typing
instructions & pressing keys on the keyboard.

The Keyboard Quality

The keyboard quality varies among various models of
computers. If you would be using your micro for sufficiently long
however, it is difficult to have a consensus on what constitutes a
the keyboard quality & layout are very important considerations.

Micros are available with all sizes & types of keyboards,
however, 1t is difficult to have a consensus on what constitutes a
good keyboard. Opinions would differ due to many subjective

‘senses”. The perception of a ‘good touch® is dependent on an
individual.

In spite of lack of absolute objectivity, some keyboards are
certainly better then others.

1. The Material

(i) Membrane type k~yboards: These keyboards are made of
continuous & flat plastic sheets. The characters are marked in the
same layout (OWERTY) as they are on a conventional keyboard.
An electric ion is made by pressing the key king on the
plastic.

These keyboards are inexpensive but are difficult to use for
two reasons First, a firm pressure has to be applied on keys to
ensure that they are ‘registered’; second, one has to press at just
the right place, failing which the key will not ‘register’, So, one has
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crammed together which makes it very difficult to type fast. They
are prone to making errors One cannot touch type on such
midget-sized keyboards.

3, Shapes

Some keyboards have dead-flat keys. Some have convex
button like keys. Some others have concave or dished keys.

(i) Flat Keys: With flat keys, it isdifficult to hit right at the
centre of the keys, during fast typing. Sideways hitting
may not make electric connections.

(ii) Convex Keys: Convex keys are protruded out from the
centre. They are positively uneasy to use since there is
every chance of slipping of fingers during fast typing &
you may miss characters.

(iii) Dished Keys: The best are the dished keys. If they are also
large, nothing to beat them. A dished key has a dip in the
centre, technically called a concave-top. This helps the
user to locate the keys easily & also hit right at the centre,
Any slight-side-ways hitting will automatically try to bring
the finger 1n the centre.

THE KEYS & FUNCTIONS

The keys on a computer keyboard can be divided in five
categories, depending upon the kind of jobs they perform:
. Character Keys
2. Programmed Function Keys.
3. Programmable Function Keys
4
5

. Cursor control Keys
. Numeric Keys

-

. Character Keys: Character keys are the same as found on
ordinary typewriter. They consist of alphabets, numerals, punctuat-
ion marks & some special symbols; apart from keys like spacebar,
shift key, etc.

Some keyboards have son\x\e\special symbols like $ etc. You
should opt for a model which has spegial symbols of your choice.
A few computers may generate only upper-case letters & not
lower-case ones. Do ensure that yours can create both.

2. Programmed Function Keys: The keyboards have ‘function®
keys to help you to perform many jobs automatically just by one
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Their jobs are not predefined by the computer manufacturer
but can be altered as per the application software being used. For
example, a particular key might be used to delete a word on a
word processing package, but with a communication package it
may be used for redialling a telephone number.

Some computers permit even the user to assign his own
functions to some function keys. For instance, you may assign
‘printing of a program’ to a function key, Each time you press this
key the whole program will be printed by the printer.

Microcomputers generaily have 10 such programmable func-
tion keys. Each key is used by the user to allot a frequently used
operation, to save time by pressing only that key & not enter the
entire instruction corresponding to that key.

The programmable keys also make it convenient for a
beginner to learn the use of computer.

4. Cursor-Control Keys: An important feature of most of the
computer keyboards is cursor control keys. They permit the user
to move the cursor on the screen. Some computers do not provide
these keys. The cursor movement with such computers is achieved
by pressing of the control key & some other key together.

These keys should be placed properly on the keyboard since
they are often used keys. Ideally, they should be on the right of the
user where they can be used easily. Some keyboards put these keys
on the numeric keypad in which case the keys serve both functions,
You can select the function you want them to perform by pressing

_ another key or a switch. For instance, in numeric mode, the keys
permut data entry & in cursor control mode, they permit cursor
movement. Some keyboards have two cursor keys, one for
left/right & the other for up/down movements. The pressing of
left/right key may move the cursor to left & if right movement 1s
desired, you would have to press left/right key & the shift key
together. The best keyboard is the one which provides four cursor
keys, each movement, left, right, up & down can be controlled by
one keystroke.

5 Numeric Keys: Some keyboards have a numeric keyboard
along with the basic keyboard The digits from 0 to 9 are provided

. at one place like on 2 calculator, normally to the right of the
user, so that if you have to enter a lot of data in the computer, you
can do 1t more easily, The fingers would need less movements &
bending A 1ot of time is saved in data entry compared to the time
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keys like the cursor control keys at positions not easity appro-
achable. These keys, normally marked with arrows, & o_thers like
delete keys should have positioning for easy approach since, the.y
are often required during text edition. Keys often used in comt.n-
nation should also be so placed that ali of them can be easily
searched & accessed.

Drastic Keys

The functions of the keys on the keyboard is decided by the
application programs being used & vary with different programs.
Some keys are ‘drastic’ in the sense that hitting them by mustake
might cause catastrophic damage such as wiping out the whole file
and it may be difficult to restore the original position

Control keys are generplly operated in conjunction with ather
keys. Sometimes, pressing the wrong control key may cause great
damage. Therefore, the control key should be clearly distingwished
and labelled. Also, 1t should not be very easily accessible, to avoid
pressing by mistake while other keys are being used. If the control
key is near to the often used ‘shuift’ key, the user 1s quite likely to
press the ‘control’ key nadvertently, when he actually means to
press the shift key Simlarly, a ‘delete’ key just next to a frequently
used key can cause a catastrophy by erasing of everything i the
computer memory. The other drastic keys like ‘break’, ‘clear’,
‘relocate’ etc. should be a bit apart from the keys used frequently
& also they have to be remembered and handled carefully.

The keyboard should indicate through steady or flickering
ights, whenever drastic keys & keys like *caps lock’ (used for
continuous typing of uppercase letters) are on. This permuts the
operator to be watchful & remove the ‘lock® when uppercase
letters are not desired.

Repeat

Generally, all the keys on the keyboard of a micro are
typematic which means that a key will repeat if it is kept pressed. If
afinger is kept on a key,after a little pause, the key sends a series of
signals, all repeating the character on the key. Normally the rate of
repeat increases after sometime. The repeat feature is particularly
very advantageous on cursor keys, since large cursor movements
may be required during editing of the text. Some keyboards have
repeat feature for a few keys only, whereas some may have it for
almost all keys. It is good to have it for maximum keys. However,
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pracuce of an hour or two on the keyboard, you would start liking
the ‘soft* touch much more than the ‘hard® touch on ordinary
typewriter keyboard In fact, you may not even like the continuous
sound from the beeper & can put it off, once you are psycho-
logically sure that all characters are getting registered.

Key Bounce

A good keyboard should be firmly mounted with no flexing.

The keys should offer smooth resistance to the fingers without

g them. Keyb should not occur. A keybounce is

that when you type *p’ on the keyboard, actually ‘pp' or ‘ppp’

appears on the screen. This happens if contact is not immediately

released after the finger has been removed. Dust, rusting etc. cause
this problem.
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Screen

Visual display unit

Fig 12.1 Visual dispaly unit

computer. A character typed on the keyboard, via the computer, is
displayed on the screen.

The number of lines a computer ¢an display at one time and
the number of characters on a Jine are important factors in an
application.

Monitors come in various sizes. Some mexpensive computers dis-
play 12 lines of text, each line of 32 characters or less. A standard
screen display for small computers 12" diagonally & can
display either 24 horizontal lines (rows) of 40 columns, or 16 lines
of 64 columns. IBM-PC monitor can display 24 lines of 80
characters each, The display size is represented by number of
columns by number ot rows, such as80X 24 for IBM-PC. This
means that a maximum of 80 characters in one horizontal line can

be displayed. Most momtors can display both upper & lower case
letters.

Moenitor VS TV

Screen displays or video monitors appear like TVs but they
are not the same as TV sets,

Among the TVs & other display devices, video monitors offer
the best display. This is because the monitors are specially
designed for use with the computers & therefore, they display
much superior quality of pictures campared to those offered by
TVs, Where a computer is used for graphics, the quality of the
monitor becomes even more important & TVs may not be
suitable.

Unlike a TV however, they cost high. Industrial grade
momtors hike the ones used in airports cost very high. Inexpensive
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Magnetic yoke

clectron gun

electron beam

Fig 12.2 The basic CRT

The light emitted from phosphor fades away rapidly after its
appearance. To maintain a steady picture, the beam is made to hit
many times over all the points to be lighted, normally 30 times in a
second The process is called ‘refreshing’.

The CRT terminal is a very rugged device. It requires almost
no maintenance. It doesn't demand a dust free environment or
very clean electrical pawer. One has to only position the CRT for
best comfort & view.

Normal CRT generates a single colour display: green or
amber or white or some other. A colour display is obtained by
using many layers of phosphor materials of different colours on

" the screen. Since the three primary colours red, green and blue can
create all colours, one layer of each colour phosphor, red, green &
blue is depasited on the screen,

The basic principle of colour generation is shown in fig. 12.2

Pixels and Matrix: In both monochrome & colour CRTs images are
formed on screen by very small dots called pixels (picture
elements). Each pixel is a dot on the screen. The larger the number
of pixels, the sharper & clearer the picture.

Characters are formed by a character generator chip in the
computer which determines the number & arrangcmcnt of the
pixels A particular character is formed by using a matrix of these
dots lighted at specific points & not lighted at others.Characters
are uniform in size & easily recognizable, the clarity depending
upon how closely the dots are t6 each others.
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Composite & RGB Monit

Two events happen simultaneously during the refreshing
process:

(1) Synchronization — The electron gun has to be precisely
told by the computer as to which pixel on the screen has to
be hit by the beam

(1i) Video — The information about the state ON or OFF
should be determined for each pixel. The computer tells the
gun whether or not to fire a pixel as it comes into view

Synchronization and video signals can be coordinated in two
ways and montors are classified according to how they do it

1. Composite Monitor: It receives synchronization and video
signals both as one signal 1.e. a composite input,

The common example of a composite monitor is a black-&-
white or colour home TV. In a TV, the composite video &
synchronization information is sent through the air as a signal, the
TV antenna picks it up, converting il into picture and sound

1t is possible to connect most of the home computers to a TV.
When'a TV 1s used as 2 momtor, somethmg has to ‘broadcast’ a
composite signal to the TV. That something is called an RF (radio
frequency) or a video dulator which 15 a tiny low
power transmitter. It sends signals from the computer to the TV,
It is similar to that built into video games. The output from the
modulator betomes the input to the antenna connectors of the TV.

Composite monitors can be both monochrome & colour. The
colours’ are produced by mixing the three primary colours red, green
& blue.”

2. Direct Drive Monitor: Also called an RGB monitor, 1t
receives synchronization & video signals on seperate channels
which are controlled by the Computer.{\ clock in the computer is
used to time the sweeps of the electron beam. Processing circuitry
keeps track of where the electron beam is aimed at all times Video
signals are sent out at the proper moment, causing the gun to fire
or remain silent when the target is in sight.

Direct drive monitors, like composite monitors, can be
monochrome or ¢olour. The colours are produced by mixing the
three primaries red, green & blue. The signals are sent to each of
the three colours on separate lines to produce the coloured image.
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Display Colours Screen Colours

1. Monochrome I. Black & white
2. Colour 2 Green

Black & white: Is least expensive. Mostly used with inexpen-
sive computers.

Green: Slightly expensnvc Data 15 displayed in shades of
green. The green colour is very pleasing to the eye & when looked
at for long times, doesn’t cause much eye-fatigue

Amber: Slightly more expensive than green ones Data 1s
displayed in shades of Amber. They cause least eye fatigue & are
therefore preferred in most business micros.

Amber VS Green: The glow that is caused on an amber
screen, due to the type of phosphor used on amber screens, grows
bigger stowly and fades away slowly. The brightness of the glow
constantly varies & stays for a long time. This produces a flicker-
ing screen display. You may be unable to see the flicker but such a
screen causes eye fatigue because the viewer’s eyes are always
trying to adjust to a constantly ‘varying brightness.

The longer glow is a disadvantage for video games since fast
moving shapes on the screen will leave trails behind. Bowever, for
business and professional work where much movement is not needed
for long times, the amber screen is alright.

So, amber screens are normally prefem:d on monochrome
monitors used for busi and prof 1 applications & green
for general purpose applications.

Graphics Display:
The video display is used for displaying characters involving
1 bers, p ions & some special symbols, Somc-
nmcs, however, graphs, charts, drawmgs, picture etc. are desired to’
be displayed. These are popular & important tools to represent

data & they make comparisons, trends & pattesns easier to under-
stand.

These two different requirements are met by generating
images on the screen in one of the two ways: '

L. by charaoter mode.

2. by bit-mapped mode

Irrespective of which mode is used, most computer systcms
have a character generator ROM (except very fast computers that
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operate in a pure graphics mode). This character generating ROM
chip contains predesigned patterns for alphabets, numbers, €0
mon symbols & some not-so-common symbols, (We shall us¢
term symbol to represent any one of these symbols). The pixdl
information for each symbol is stored in the memory. In both
modes, the computers use their respective ROM-chips to product
the symbols.

Character Mode

In a character mode the pattern of a character or 2 symbol
read from the ROM & the computer sends image information ¢
block i.e. the pattern is created en-bloc on the screen. The duspley
is made by using a set of stencils to write symbols. Only certs?
shapes can be produced & they have to fall within the prefixed $12¢
boxes.

Bit-Mapped Mode

In a bit-mapped mode, a pattern is read from the' ROMS;
then 1t 1s created bit-by-bit on the screen. In this mode, md""d'::_
pixels can be turned on or off. By manipulating various P‘"m“bc
tions & combinations of pixels, innumerable shapacs can N
constructed & displayed. The technology is versatile and cxlrcl'ﬂfm
useful for graphic since, 1t can produce images that are f
available in the ROM-chip.

Character VS Bit Mapped Mode

Most character mode systems store a few graphics type
characters like little boxes, corners and other buidmg l:vlucks
Limited graphics & images can be built up from them. The 1mag¢j
look like Braque paintings. In comparison,the designs gcn.:raled
by a graphics systems (i ¢. bit-mapped) can be quite sophisticated:
However, to take full  advantages of a graphics system &1
create best designs, the screen must have a sufficiently Figh
resolution and good software

In a computer using character-mode, the display is faster &
characters are more legible. Also it requires less of memory
(RAM) for storing the total contents of the screen. On the other
hand, bit-mapped displays are sfow & characters generated ar¢ ‘F“
tegible. So, broadly speaking, a computer user primanly requiring
textual display, should opt for a computer using chznr:xcu:x"mﬂdc
* -, lay & a user primarily requiring graphics display should opt

a computer using bit-mapped display.
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Computers are available which can employ both the modes,
eithe tl')e user can select the mode, or the application program
selects it automatically. Sometimes the two modes can even be
intetleaved which is a very avantageous situation.

Graphics and Resolution

In both monochrome & colour CRTs, images are made up of
luminous spots called pixels (picture elements). The picture details
& clarity of the image is determined by the number of pixels on
the screen. The total number o6f dots on the screen area which can
be illuminated 1s known as resolution. The higher the number of

*dots i.e. the higher the resolution, the better the quality of the
. image produced.

Low resolution graphics uses fewer pixels & gives rise to
rectangularness in the characters displayed. High resolution gra-
phics produces clearer & sharper pictures.

For high- resolution, more memory in RAM is required to
store the image, the image creation 1s slower & the monitors are
expensive. Thus, for greater clarity of picture, one has to loose on
memory, time & money. Therefore, one should not go for tigh
resolution graphics unless the application really demands it.

Printout*

It is important to note that the processes of character & bit-
mapping can be differentiated only for the purpose of display.
When a printout is desired, say of graphics display, the
quality of the printed graphics will depend on the printer (or the
plotter) & the software, & not on the video. The printer-signals &
video-signals are created independently by the puter. So, while
it may be easyto create graphics on a graphics display, a printout

. of the same may be difficult to obtain.

INTERACTIVE COMPUTER GRAPHICS

It is a two way ication between the p and the
-~ . The famous example is video games. The pictures are generat-
€d, moved about and manipulated by the user with the help of an
Jinput device like a key, or switch, or handle, or paddler, or lever.
The effect 15 immediately seen on a video screen. It is unlike a
home TV where the viewer cannot control the picture appearing on
the TV. A picture on a TV is an example of *passive’ graphics in
contrast to ‘interactive’ graphics on a game video.
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In interactive graphics, the user gives command} b)’""l’“‘
devices and the computer after receiving the instruction 51glnak.
modifies the picture immediately according to the instrustions
Thus, the user can ‘converse’ with the computer. -

‘The picture on the video display is formed by h“"d”:; z[
dots called pixels. To display characters, a pattern of mat
pixels 1s used which 1s different for each character.

The precision or sharpness of a display is decided by re]sol:ld
tion. This is the number of distinctly visible dots that ar® dispta)' !
in a given area of the screen, A typical resolution s 100 dots z:u
inch (dpi) which means that if two dots are 1/ 100" BP?‘:" 'h‘yt
still be seen as separate from each other. If the distance IS redu lhﬂ.
they would appear continuous. So, for continuity in a d.lsp!z‘)"“cc
video should not separate adjacent dots by more than this dista ”

In computer videos, the quality of display is very lmpf’":: s>
Number of technologies are used to produce good quality disP ¥
The prominent among them are Cathode Ray Tubes.

GRAPHIC DISPLAY & SOFTWARE

Graphics features can be added to a computer by purchﬁ;.:;
suitable software at small costs. Circuit boards are available ¥ :cd
go mside the computer. Combined with ‘the software, SOPhls“calhe
graphics can be generated by giving graphics commands 10
computer.

. t
Many companies sell graphics add-ons. Even the sm«’*”;’e
computers which might be lacking graphics capabilities, can
upgraded by these add-ons and circuit boards.

Many compuiers already have required hardware but so.ftwart
has to be purchased seperately. Writing graphics software 15 V"’;
comphcated, so buying readymade from the market is advisable: "
helps the user who can't write his own programs in BASIC ©!
machine languge.

The software for graphics can be divided in threc categories

(i) Predesigned: This class of software consists of pictures ”‘d'
designs on a disk or cassette which can be loaded to your compule?
and you get on the screen what is there on the disk. Not much
uscful since you can't develop your own graphics.

(i) Games: The second class is the famous graphics crca“‘!
. video games. Graphic-aid-programs are available for crea
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ting your own graphics. Number of computer companies sell such
soflwa;c. However, the colour graphics generated by this class of
software is very poor though the computer hardware may be
capable of generating excelient colour graphics.

(iii) Business Graphics: The last is the most versatile class,
You ean create all kinds of graphs, bar, pie, gnatt & so on.
Headings, footings, labels and data etc. can all be put together and
various sizes of graphics is possible,

COLOUR AND GRAPHICS

Two features, colour and graphics are very important with
video display. With these capabilities, you can produce charts of
many kinds, like bar, pie, line, etc. One can play video games. All
sorts of designs and figures can be created. The features are
important for all recreational, educational, business & general
purposes. It makes games and learning more interesting,

Generally graphics and colours go hand-in-hand which are
good for graphics application. For text display, colour is not as
good as a monochrome.

The key to graphics capabilities is the software and the
hardware both. You need hardware which caters for graphics and
software which has graphics programs.

The application packages which are best from graphics point
of view are the ones which integrate wordprocessing with spread-
sheet and database. The best ones are Lotus 1-2-3, Symphony,
Ashton Tate Framework, Psion Xchange etc. They permit auto-
matic creation of various types of charts and graphs from the data
entered by the user in database, The packages work interactively
in the sense that when the user changes the data, the charts and
graphs adjust and reappear automatically.

COLOUR OR MONOCHROME

One of the questions which a migro’ huyEr has to answer is
-whether he should go for a colour or a monochrome monitor. It
should be decided by applications.

Graphics in Colour

In graphics applications, apart from text; charts, graphs &
other visual illustrations are produced which are more pleasing to
eye if they are in colour. Also studies of comparisons & distinctic



item Can pe Made bettar with differeny colour
Therefure, Brapheg applicarions Often use ¢, T Monitorg

One can cerramly Use 5 coloyr Screen from :wn-graPh";‘
work |, May be , 8Breat fyp, o wop, With Jots of coloyys onvf[
Screey Cven ,p We take the py; tout jp black & white, However,

u

The Coloyy hag Other d:sadvanrages too. ¢ TESUlts in Joss cleoar
mage, than , monochrome, Which Causeg €¥e-fatigue Coloyr
SCreepg are Quite ex €nsive, Iso, You Will haye to buy
coloum:ards o yge n yoy, Miery

. 0
OMitors, mn genera), are of limiteq use due to s
fa (3

Olonyy Monto use 8reap Mouny o RAM, \Vhichc;i’
kind op display IS useq, the mformau'on On the sereeq kasto
a imes,

Verage Qualyy, MOn0Chrome TLOnitors neeq Space in ROM

for only gne Videg Signa, ¢ or OFfE The ig qQuality m"”;’)'
chrome mamtors Provige selecuon of low/high intensily as we,

Thus, We neeq 0 store at peg WO yideo signajs (ON/OFF &

low/high inltnsity) in SUperyg, Qualyyy, Monitors, 1 eight buts are

toring o, Signaj, » Maxim, of sixteen bits are useq up

Coloy, Monitorg TeqQuire 10 store On, OFF signal for cach of

the Coloyy gcneratcd from three primary Coloyys. By Mixing ‘I’;
three pnmancs. 2 coloy,, Monjto, can driye eight coloyrs (2x2x

8 Possip)e combmanons of three basie coloyrg red, g’“"_“"d

2 { re |, ese § “Ombinations since

White js actuajyy, o * blye , 8reen, ang black js No-red + A0-blye+

no-grccn) More Yersajje Coloy, Moniors Provige low/high inten-

sity selectioy, also, Thus, "€ neeg ' store 16 signals(ON/oFF and

!ow/high imenmy for Cach Of the eighy colours) in Superios quality

coloyr Momors, Sogxye OF 128 birs 2 useq yp, 1) ROM for each

of the Charace, Or doy (as qpe €ase is) o the screen, This is a

™uch highep dran o the Royg Fesources than i, Ca52 of e



165
(ii) Eye Fatigue

Colour monitors cause eye strain even when they are used in
black and white mode. How severely one individual will sufferis a
subjective matter and wilt depend on the individual concerned. To
explain why it happens, we would have to understand how colours
are displayed on a monitor.

A colour 15 generated by lighting and overlapping of dots of
three primary colours red, green and blue. White is made up of
full intensity dots of all three primaries and black is absence of
dots of all three primaries. If the dots making a colour are lined up
properly, everything is fine. But all the spots on an average quality
screen are not perfectly aligned at once. That is, when one area is
in focus, other areas may not be. The reading of full text on the
screen would mean readingof some letters whose dots are
completely lined up and some letters whose dots are not. Reading
this type of information requires visual effort and is quite tiring
for the eye.

It is therefore adwvisable that to save money, unless really
needed, a colour monitor should not be used. One should opt for
monochrome if it can serve the purpose.

blue gun

red gun
green gun

shadow mask

< screen

green phospﬁ)r
blue phosphor red phosphor



166

ECTION OF 54 Mon; Tor

Bcforc buymg an CXtern, lmonitor refy, lcvaluatlon of the
following has 1 be Made, Many ppl:ca on Programs op nly run on
Monitors Which haye 5 Minjp, mal of ¢ thes, cters,

Scree;, Size; Hoy, big it s ghl/Widt /No of columps, gng
Tows of charactcrs tcan dis, p

0st Popyj,, SCreen size s 24 lmcs 80 characters ie. 1920
locations mmimum. This scn:cn Measypeg 107 x g~

Rexlutmn: The Maximym, umpe, of ¢ ts (p Pixels) 4 cpy can
dtsplay at one time g a Measyre of its resolutiop, Resolution js
usually Stateq as g product of Verticay b nzontal dot locations
A SCreen With 5 dispj, Y of 309 200 ixels means thay ghe screen
hag been Aivideq intg 300 Fows ang Columps. The ¢ intersection
Poing of 5 Columy, and g g, is known 2 pixe} op dot and the
Com, Uter s Capapla of controlling all sy, ch dots, i 7 all 300 x 209
i, 000 ots,

arger the Rumpe, of sycpy dots, 1pe © finer ang clearer the
- A Normy; Spla W nty four h nes by e,gh:ycharactefs
shoyjg have , Tesolyyj, 011 of 209 X 3

Cuun!i"gpixels IS extren, lydtfﬁcult Ang alternative to coup.

ting ;o 10 examip, A ] soree Of single.; SPaced fexy Tpe

Scendey, T letterg like “P"ang “g shoul 80 benegyy, tbo line &

asccndcrs like +q» & 4 shoujy 80 abgy, the Jin, & Separate Jines of
uch,

=
&
g
<
o
B
2

Focys, Every, charactcr on the SCreen shoyjg d be Sharply defined
and vy Contragyey With o background. Also the focus shoytg
Yemajp consistcntly ood jp, al} Parts of Screen, Low-quallf)’
Produce sharp characters m the Centre o, of the € screen but

nes aroyp, the dges Corney,

Controp. Mos; CRTs pare Aumpe, f Options via knobs &
ropcrlyforo

SWitches. <Y shoyly be Placeg pi Crator Convenience
& et’ticxcncy. Tltey~ are imponan! & should be cag, iy accessiple “3
the user, Mose Videog have Seperate « brighy tNess® ang ‘contrast

knopy_ For user convcnience they shoulq be pa, d on the front.
Like telewsion. vidcos sbould also have Verticay 2nd horizongal

Glare, Priman'ly a local Romenoy, De Rends " environment
T conditions & ¢, bc fedudeeq | by re, €Positio, g or by ye
i



167

Colour: Most of the micros come with built-in monochrome dis-
plays. In a monochrome screen, the information is displayed in one
colour against a different colour background. Green on a dark
background is most common, though various permutations of
black, white and amber are also common. Green on abmer are
regarded as easier on the eyes. If you don't like your screen colour
then you can usually fix a tint, over it & have, more or less, the
colour you want.

Brightness; The most important factor for user comfort is screen
brightness. CRTs have knobs by which brightness on the screen
can be controlled. One should use the lowest level of brightness
that is comfortable to his eye.

Reverse Video: Generally on a video, the screen is dark & the
characters appear as closely packed bright spots on the screen.
However, some videos permit ‘reverse video® in which you can
reverse the colour of screen & characters, Characters are shown in
dark against a bright background e.g. black characters against
white background.

Dot Density & Character Legibility: Resolution is only a quanti-
tive measurement. There arc other qualitative differences which
are extremely important, Two such factors are:

(i) Dot density & active display area
(ii) Character legibility.

The dot deasity means the density at which pixels are packed
together. This, & the overall display area largely determine the
clarity of charts or graphics. This has nothing to do with physical
size of the screen but the size of the area which is displayed
actively. The borders of 2 monitor may not be as well lighted as
the central portion. The resolution & active area should have a
good balance,

The characters on display are formed into matrices of size say
7 x 9 dots. The symbols should be large so that they are legible
{rom a distance, This ngam has nothing to do with resolution.
Many applications requirc 24 lines of text with 80 characters in
cach line. S imes a sixty-col itor may fit in §0 columns
& the matrices generated are not Jegible. Such monitors should be
avoided. Also, the quality of images generated should be examined
with your applications rather than with demonstration packages.
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expansion slots & the ports in the computer determine which
monitor types can be used.

The operating system of computes is generally capable of
displaying simple outputs. However, complicated outputs are
directly controlled by the application program which generates
display outputs. This is particularly true when colour is used. Some
application program may require composite monitor, other may
require direct drive & some may require either. Thus, the choice of
a itor-type is decided by the application software. It is
therefore advised that a monitor should be bought after the
apphication software has been decided.

Display capability is a good test for testing IBM-compatibility.
Some micros which cannot mimic PC would not be able to properly
display many- of the application programs specially written for
IBM-PC.

Upgradation

In a computer, the standard display circuit may have some
limitation. For instance, in Apple II computer, the output is 24
lines x 40 characters which is quite unsuitable for good word-
processing. Sometimes one may not like the video display system
supplied with a business micro which may have éxcellent text
displays and crude graphics but may lack sophisticated graphics
features. Often, the video can be modified so that it can also
display excellent graphics. .

Several companies offer expanded displdy circuit boards &
interface cards that can be plugged into the computer & enhance
its display capabilities. One can buy a board for Apple to make it
to have 24 lines x 80 characters (upper/lowercase) display.
Interface cards can be bought which add graphics features 10 the
micro lacking it. Devices are available that can take coloyr photos
or slides of colour graphics of figures on the video screen, These
systems, though expensive, allow to design,Create® display colour
charts, figures etc. A hardcopy of these displays can also be

obtained from special printers. Such displays are very useful for
reports & presentations.

The IBM—PC has two display systems. One monockre™" ™
one colour. The monochrome display card generates 5 o
character text output on 2 video, Tk cn!ocrdisp’-'—",,{e\:“"

very high quality colour/graphics. If the geer wa=™ &
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Fig. 12.6 Graphic tablet

sends data corresponding to the position of the tip of the arm and
a pattern is produced on the vidéo screen.

Mouse: A mouse is an input device that can be moved around a
flat surface by the user. It's connected by a cable to computer and
is used to send instructions to the computer They generally move
on wheels or ball bearings. There are some others which can be
mounted on special sensor grids. The movement of mouse is
sensed by the computer & translated nto cursor movement. The
mouse has switches on its back to send commands to the computer.

A mouse facilitates the. following basic functions of a
computer:

(i) Cursor Control

(ii) Editing of text & data
(iii) Permit selection of a commond from the menu.
(iv) Produce graphics.

The iq:a behind the use of a mouse is to reduce the use of
computer keyboard. It has a number of advantages. The compli-
cated key sequences for instructions are eliminated. Also some
operations, like moving a cursor dragonally, can be achieved very
quickly by a mause than by the cursor keys on the keyboard.

Out of the possible tasks displayed on the screen, the cursor is
taken to 2 desised task which is selected by pressing a switch on
the mouse & the tash, is performed.
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13.
Printers

PRINTER

A printer is a device that can record information permanently.
The printout is called a hardcopy. A printer 1s necessary for
business applications like wordprocessing, where a hardcopy is a
must for easy reading & record.

The CRT can't provide a hardcopy of the information
displayed by it, only the printer can do this job.

A printer is a device used with the computer which has the
largest ber of mechanical & moving parts. It’s very sensitive to
rough & improper handling.It ismost unreliable & most likely to
fail compared to other devices. The printer should therefore, be
operated intermittently so that the probability of failure is mini-
mised.

CLASSIFICATION OF PRINTERS

Like the classification of computers, the printers used for
microcomputers are classified in a number of ways:

1. Impact& non-impact—The most important calssisication is
based on the principle whether the characters are printed by
striking the paper (& produce noise), or by prinkling or
developing the characters through non-strike process (& do
it silently).

2. Character-by-character or line-by-line printing—The next
classification can be made based on the principle whether
the characters are printed one-by-one or more than one
character (often a full line of characters) is priated simul-
tancously. Some printers like laser printers can even print a
full page at a time.

3. Dot Matrix VS fully formed characters—Yet another classi-
fication is based on the fact whether the characters printed
are fully formed (Like the ones typed by an ordinary office
typerwriter) or they are made up of tiny dots, each character
having a particular pattern of dots to give it an appearance
of that character.
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Classification of Printers

1. Impact
() Principle of Printing
Character is formed by striking
against a ribbon which leaves
an impression on the paper.

(b) Examples: Daisy wheel,
Doi Matrix, Line

2. Formed characters

(a) Principle of Printing:
The character being printed is
hammered against the ribbon as
in ordinary typewriters.

(b) Print elements:
The characters are created with

Non-Impact

Character formation takes place
without any direct striking on
the paper

Therma}

Ink Jet

Laser

Dot matrix characters

The character is formed on the
paper with a precisely
coordinated set.of dots

{(b) The dots may be formed

typing clements of three common with:

contiguration:

(i) The ball element (Selectric)
(ii) Daisy wheel (Diablo)

(iil) The thimble (spinwriter)

(c) Comparison

(1) hammered wire (dot matrix)
(1) heated wires (thermal)

(iii) ink-droplets (ink jet)

(iv) laser beams (Jaser)

Good for formal correspondence Some dot matrix printers can

& reports,

Slow speed, Limited graphics
printing, Simple enhancements
like boldface available

can produce full colour images.
By now have evolved into highly
sophisticated printing machine,
the character appearance as near
to fully formed character printers
as possible. Since the dot matrix
printer page can be addressed
dot by dot like a video display
screen, this type of screen can
reproduce any image that the
screen can display

Various types of printers are manufactured and are

for micr

. New hniq are cons~

tantly being developed. Many of them are designed for
specific apphcauons some may suit ‘certain apphcauons
better than others. Understanding the variety of features
will help in'selecting the right printer for your applications.
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Impact Printers

Impact printers print characters by striking the type
against a ribbon and the paper which leaves an impression
on the paper, just like an ordinary typewriter does. Because
of impact process they,like ordinary typewriters, can also
produce ycarbon copies of documents,

On an impacat printer, the type clement may be
bydirectional, which means it moves first from left to right
and then from right to left, unlike a normal typewriter.

Impact printers that print one character at a time ar
called character printers. These printers, which may or may
not be bidrectional, are used for letters and other kinds of
output that must be of high quality. The type clement on @
character printer includes upper and lower case letters. *
Type elements are available in pica, elite and micro size (13
character to an inch) as well as in many typefaces. One can
change them as one changes the typing elements on any
elementary typewriter.

Dot-Matrix Printers

The ordinary and conventional office typewriters
cannot handle the speed and performance required by
microicomputer users. The dot-matnix printers, the products
of digital technology, can print very fast, at speeds of 100-
200 characters per second (CPS). They can continuously
print hundreds of pages. Also,their prices are coming down
gradually and can be afforded by most personal computer
users.

The term dot-matrix refers to the way in which 2
computer device like video monitor generates characters
from digital data, the bits. If one looks closely at the video
monitor of a computer, one will see that both text and
graphics are made up of tiny dots. A dot matrix printer
also produces characters which are made up of closely
spaced dots. A letter or shape is formed as a pattern of tiny
ink dois on the paper. The sharpness and size of a character
is decided by the size of what is known as a *matrix”

A dot matrix printer has a fixed matrix size into which
cach character has to {it in, independent of whether the
’ is a letter, 2 number, a riathematical sign, 2
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punctuation mark or any special symbol which the printer
can print, The information about each character comes
from the printer’s memory which decides each character’s
dot-pattern within the matrix.

A matrix size 7 x 9* means that a character would be
formed in a matrix of 7-dots wide & 9-dots long. The
matrix sizes vary from printer to printer, anywhere from 3
x 510 9 x 14, Some examples of typical matrix sizes are 5 x
7,7x7,8x8,7x9,9x9,9x12,9x 14 etc. Figure shows
characters formed by 2 7 * 7 matrix.

EECHEECHE
HEEEEGRAR
HECCEEEEE
EEEEREag
CEBEEEEVE
EEEEREEEERE
EEERmEERR

Fig 132 Charuuter set of 7x 7 dot matns characiers

A coloumn of
7°dot’ pninting

[ ]
positions . P 0 5 separate printing
L

‘columns’ for each
. character

Fig 13.3 Dot matnx character {7 x 5)
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For applications where capital letters only are 51;0“3’1’;
a 5 x 7 matrix is used. This size however,cannot ufor
lowercase lgtters since it does't permit enough spact

d ders' & ders’ in tive-line. For bo;g

b ix is go
lowercase & uppercase requirements, a 7 * 9 matrixis 8
enough.

- atris
There are two methods for printing a dot mi
character;

(i) Impact &
(ii) Non-impact

Impact Dot-Matrix Printer

[ \3
The impact-method makes use of what is kn|0Wﬂ as : ?sn::N
head" Itisthe print element of the dot matrix printer an ad s 2
main secret behind the quality of the printer. Pvnnlcr he: s o
column of closely spaced, magnetically actuated, tiny har;l:havc
wires or pins) For a 7 x 9 matrnx, the print head would anct
pins Some printers may have other arrangements For m'(v\irt!
printers are available which have two or three (:olvuml’lS ?hcr.
rather than one sp that their print speed is comparauvely hig!

The print-head slides back & forth horizontally along ‘:i
paper It recetves instruction from the computer and S_P"‘ﬁc P’nk
are selected which hammer (or strike or impact) asﬂ"’“,‘hc la
ribbon to print a vertical column of dots on paper. The P"""hcme
shifts horizontally and hammers a different set (or may b¢ sam
set, depending upon the character) of pins. Specific characters
printed onto the paper through the process.

<

—

—

Fig. 13.4 Dot matrix printer
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For a printer using a 7 x 9 matrix system, the complete
character would be formed within a 7 x 9 matrix after 7 such
consecutive firings.

Earlier printers could print only capstal letters but present
models print both lower & uppercase letters. Also, most dot
matrix printers can print in two directions.

Dot matnix printers have one disadvantage. The print quality
is not very good, not as good as that of conventional typewniters.
Hence, they are normally used in applications not requiring high
quality print (a high quality pnint is also called correspondence or
etter quality print or LQP). However, now with slightly higher
price, dot-matrix-printers are available which offer better quality
prints (called near letter qualty print, NLQP), with print speeds
much higher than that of expensive daisy-wheel printers The
NLQP dot matrix printers are gradually now being used even in

PP like wordpr

B

Printing Mechanism in Dot Matrix Printer

Let us discuss the mechanism of how the software in a dot
matrix printer controls the print-head to fire different pins to
create characters. It is interesting to note that a dot-matrix printer
does not print a full character at a ime but only a part of it, i.e.,
only one column of a dot-matrix character.

The main job of the print-head is to print characters. The
process of printing a character is started the moment the computer
sends an instruction in the form of an ASCII code for that
character. The firing pattern for each character is available in the
printer’s permanent memory. As the ASCII code arnves, corres-
ponding pattern causes the firing of pins.

For instance, let us see how the capital letter *L.’is printer It 1s
one of the simplest alphabet character. It consists of two parts,
one horizontal part, that is the tail, the other is the vertical
portion. Let’s presume that the printer uses a 9 * 9 matrix. The
letter ‘L* would be printed by top seven pins since the remaining
lower two pins are used to print the tails of lower case letters like
‘g’ ‘y", underlining, graphics characters, etc.

As the printer receives the ASCII code 76 corresponding to

‘L', the print-head fires all the seven pins simultaneously in the first

column, then the last (seventh) pin in the second cloumn, the last
pin 1n third column, the last pin in the fourth column and l’mally,ﬁ
i
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Fig. 13.5

the last pin in the fifth column The firing in the first coluu;l;
completes the vertical part and the [irings in later “’l",m,l
complete the honzontal part of the letter ‘L, This whale acuwz
is programmed into the printer’s memory. It's repeated whent¥
the printer receives on ASCII code of 76.

Graphies

The dot matrix printers are very popular due ta their sr-’l’f’:;’
capability in addition to high speed & high pcrt'l:u'tn{imx«'~ in ‘m:
they are more useful for graphics than for their f}’P“,":m
functions The high resolution available with dot matrix prn
can generate good quality graphs, charts, drawings, figures ¢i¢:

A prunter may have two types of graphics:

{i) Block graphics

(i) dot-add bie or bit-mapped graphics. ’

() Block graphics consists of symbols other than 513"‘:::“
alphabets & numeric characters. They are built into the permd

memory of the printer. A block of symbol can be printed by
sending corresponding ASCI code.

The graphics is generated by manipulations of fixed blo“i
The individual blocks are fixed & are limited in numb:r,.Hone\:c;
with regular practice & innovatians, one can generate impressit
designs.

(ii) Dot-addressable graphics: In this mode, cach & every do:
on the sereen & paper can be controlled. Technically it means thal
Tocation 4f each individual dot ¢an be defined or addressed- 7:‘
sddress starts by first mapping out the corresponding bifs in the
computer’s memory. Then, every pin in the print-head is fired ’:

equence, The computer sends codes & instructs printer Y
semble row after row of matrices.
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The resolution depends on printer model. Measured in dots
per inch (dpi) it ranges frora 60 dpi (low resolution) to 240 dpi
{very high resolution).

Daisy Wheel Printer

A daisy wheel printer works on the same principle as conve-
ntional office typewnter and prnts by striking of fully formed
characters. These characters already exist before printing and are
arranged around a print-clement called a daisy-wheel Which
character would be printed 15 decided by the orientation of the
print-element, which in turn is decided by the nstructions from
the computer.

Print Wheel and Printing:

The printer's print-wheel is shaped like a daisy & hence its
name (Daisy is a flower, the print element of the printer is like a
flower having flexible flower-like petals). Its petals (arms) are
straight type-bars & each arm of the wheel has a character
embossed at its tip, like each arm (typebar) in an ordinary
typewriter has characters at its tip. The character can be an
alphabet, a digit from0t0 9, a punctuation mark, a mathematical
symbol or any other symbo! specific to the daisy wheel A daisy
wheel generally has 96 rays, each ray having one character at its
tip. They are made from metal or plastic, the metal ones have
longer life.

Eacharm has a
letter embossed
atats tip

B

=

Arms

Fig 136 Daisywheel
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Hammer mounting

whee|

Section of
a wheel

Fig. 13.7 Daisy wheel printer

The characters correspond to specific ASCII codes. W’"‘"‘:
particular code arrives from the computer, the pn'm-whcel spins ar
high speed until the character corresponding to that code 1S upp®
most & aligns with the jnk mbbon A tiny hammer hits (S
charsacter printing it on the paper

For instance, when on ASCH code 70 arrjves at the prinie™
the wheel rotates so that the character ‘F” is uppermost, the
hammer strikes it printing ‘F* through the nibbon onto the p.aqcr
On receiving next code, it spins to bring the correspondiag
character into position & so on.

Quality:

A daisy wheel printer is also known as letter quality P"“;]“
(LQP) because of its excellent quality of print. They are norma y
used to print letters & business correspondence. Their print quality
is better than that of dot matrix printers & are thereforc:
preferred over them in most business applications.

Speed:

The conventional typewriters are generally not uscfi “”gh
personal computers since they can't print at high speeds desired %Y
computer users. They arc also low in performance, that is, the¥

annot handle heavy-duty use.
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On the other hand, the daisy wheel printers, the product of
digital technologies, can print at speeds of 30-50 cps, faster than
conventional printers. Daisy wheel printer is usually a bi-dire-
ctional printer, which feature further enhances their printing
speed compared to conventional typewriters. They are affordable
by personal computer users.

Thimble Wheel Printers
Some printers, instead of a daisy wheel, use a print element

shaped like a thimble. The mechanism, however, for both daisy
wheel and thimble printers is the same.

A thimble print-element also has arms arranged in a circle &
extending from a centre. The flexible petals (arms) are turned
upward to shape like a thimble or a basket. (Thimble is a cap used
to protect finger while using a needle.) The tip of each arm has a
symbol. THimbles are generally made of plastic & the quality of
their print is not as good as that of a metal daisy wheel. Like a
daisy wheel, a thimble also spins regularly as it moves back &
forth across the page. Its movement appears something like the
movement of a ‘golf ball’.

High Speed Dot-Matrix Printers

The dot matrix printers we have so far discussed use a movable
print-head that strikes a single column of tiny hammers onto a
papec through an inked ribbon A shght variation in the principle
has given rise to a very fast & efficient dot-matrix printer.

One principle is to make use of horizontal row of hammers
with a separate hammer for each character column, The striking of
hammers is simultaneous but independent of each other. After
printing the characters in their corresponding columns, the whole
row of hammers shifts a little to the right. The whole process
keeps repeating till one level of every dot-matrix in a single row is
completed. Now the paper moves ahead & the process is repeated
for second level of dots & so on, till one row of characters is
completely printed.

The process is very fast, almost 10-15 times after than the
conventiopal dot-matrix printing. This however, increases the cost.
of the printer. Therefore, it's used in specific applications, only
those requiring high speed data processing & in applications where
thousands of pages are printed daily. For general personal
computer applications, normal dot-matrix & daisy wheel printers
are quite alright.
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Electronic Typewriters as Printers: The clectronic !ypf"“l;‘;
are generally designed for light use. They cannot usually withs "
the heavy duty use to which computer printers arc normsﬂydl:;y
Often the typewriter printers are slow compared to even 2
wheel computer printer (the typewriters are much slow comp! .
to dot miatrix printers). Though, some models have no¥ <o
which do not suffer from this limitation,

P o

The typewriters can be linked to a computer in similay f::hmy
as printers are linked. Interfaces are required \Ytncb ankaeet
available with the typewriter supplier or openly in the market

Line Printers

W

Advanced bustness applications require high speed lcnea (12‘;31‘;‘
print A daisy whee! letter quality print with a speed of 2h-n¢:dsy
may be insufficient for heavy duty applications. FDf suc s used
instead of printing character-by-character, another pfmﬂp" ’ous
in which a2 number of character in a row are printed simultant

Fig. 13 8 Line printer

o
A number of techniques based on this principle are ““d'f:,,
one fechnique, a rotating drum having & ring of charactcbl:r of
ecach column, rotates near the surface of the paper. A pum o
hammers behind the paper strike the corresponding charactés
the drum simultancously, The entire line is printed in a fime €4
to the time taken by the drum for one full rotation,

Another techniqus uses moving belt of metal characters. ;ﬂ(\:(
belt, like the drum, passes in front of the paper & ""mb‘uw
hammers from behind the paper hit the corsesponding char
on the belt,
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Line printers print at very high speeds, about 5 to 20 lines per
second (or about 300 to 1200 lines/minute). For 132 column
printer, 600 Ipm is about 1300 cps which is much higher even 1n
comparison to a fast character-by-character dot-matrix printer
with a speed of 200 cps.

They cost much higher than character-by-character printers.
The quality of printing is poor for business Ictters. Also,even a
slight misalig in the } s position or variation in the
distance between hammers & paper can mean printing of chara-
cters at different times, some characters too early & some too late,
This would cause change in character spacing giving a bad look to
the whole printout. Qverall, they are good for internal documents.

Ink Jet Printers

Two methods are used for printing by ink-jet printers.

(i) Drop-on-Demsand Method:

In this method a character is printed in 2 dot matrix form, it
appears like the one created with an impgct dot-matrix printer.
The hammers in the impact dot matrix printer are replaced by
nozzles (tiny holes) in the ink-jet printer, The ink is sprayed
through these nozzles onto the paper. The nozzles are arranged in
a vertical column, one matrix-column high.

tak Supphs

Print
Surface

1k
Supph ==

Print Head

Prossure
Regulator—

Ink Supply Line

Tnk Filter ]

Electnical input
lor ink monitoring

Fig 119 Drop-om-Demand Ink-JE1 Printer
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Electronic Typewriters as Printers: The electronic lﬂf*’"ﬂ;’;
are generally designed for light use. They cannot usually withst -
the heavy duty use to which computer printers are lmrHﬂ”J:j I:u .
Often the typewriter printers are slow compared fo even & el
wheel computer printer (the typewriters are much sfow °°“’Fam
to dot matrix printers). Though, some models have now ¢
which do not suffer from this limitation,

s ey ion

The typewriters can be linked to a computer in similar h::l‘;y
as printers are linked. Interfaces are required which are 8;‘:
available with the typewriter supplier or openly in the marke.

Live Printers

-
Advanced business applications require high speed k“;;_qz'?fp’s
Print. A daisy whee} letter quality print with a speed of T needs,
may be insuefficient for heavy duty applications. Fu.r suC’ s
instead of printing character-by-character, another principle ously
i which a number of character in a row are printed simultane

Fig. 13.8 Line printer

2
A number of techniques based on this principle are me:sd'f(l"
one technique, a rotating drum having a ring of charact o
cach colurn, rotates near the surface of the paper. A nunt < on
bammers behind the paper strike the corresponding characte "
the dram simultancously. The entire line is printed in a time ‘:1
to the time taken by the drum for one full rotation.

14
Another technique uses moving belt of metal chm“";';ﬁr
beht, like the drum, passes in front of the paper & aum: cters
hammers from behind the paper hit the corresponding chara
on the belt,
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Line printers print at very high speeds, about 5 to 20 lines per
second (or about 300 to 1200 lines/minute). For 132 column
printer, 600 Ipm is about 1300 cps which is much higher even 1n
comparison to a fast character-by-character dot-matrix printer
with a speed of 200 cps.

They cost much higher than character-by~character printers.
The quality of printing is poor for business letters. Also,even a
slight misalj in the h position or variation in the
distance between hammers & paper can mean printing of chara-
cters at different times, somc characters too early & some too late.
This would cause change in character spacing giving a bad look to
the whole printout. Overall, they are good for internal documents,

Ink Jet Printers
Two methods are used for printing by ink-jet printers.

(i) Drop-on-Demand Method:

In this method a character is printed in a dot matrix form, it
appears like the one created with an impact dot-matrix printer.
e hammers in the impact dot matrix printer are replaced by
Rozzles (tiny holes) in the ink-jet printer. The ink is sprayed
“’ﬂm_gh these nozzles onto the paper. The nozzles arc arranged in
& vertical column, onc matrix-column high.

Ink ,/

thanncly

Priny
Surface

I
Supph

Ik Supph o ~___)

Print Head

Pressure
Regulator —1

Ink Supply 1ine

ok Figer

Flectrical Input

tor ink monitoring

Fig 139 Drop-op-Demand Ink-JE | Prnter
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CHARACTER PRINTERS

_ Impact _ ﬁ Non lmpact \_ _\ Impact g _ Non ::E_nl
Character Character Character
by Line Line or page by Line by
Character Character Charactes
Type bar Ord
B; &
Typewrier and _ aser W“__”_a_ head Pnint comb Thermal Thermal
Photo-
Electsestatic

Cylinder

I* fnkget

optical

Electrosensitine

Daisy wheel

Thimble Fig 13.1Classification of Printers
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For the printing of a character, the ink is sprayed selectively
in the first column of the dot matrix for the character, like the
hammers are struck selectively in a dot-matrix printer. The nozzles
then move in horizontal direction and eject ink for the second
column & so on. A character is formed after all the columns of its
matrix have been sprayed.

(ii) Continuous Ink-Jet

In this method, ink is continuously supplied through a nozzle.

The ink-jet, on its path, is selectively deflected by magnetic &

electric fields. It is exactly like an electron beam which is selectively

deflected in a cathode ray tube to strike on the video screen. The

ink jet strikes the paper , forming continuous characters. When-

" ever the ink is not needed (for instance for the spacing between
characters), it is captured in a reservoir & used again.

The characters formed in this method are not strictly dot-
matrix characters. In fact, they appear almost continuous since
they are formed by extremely small ink droplets, The characters
are much better than formed by ‘drop-on-demand’ printer.

Advantages

Ink jet printers have the following advantages:—

1. Practically noiseless. Much silent than impact dot matrix
printers.

2. Produce near letter quality print.

3. Can print in multi colour. By supplying different colours of
ink to different nozzles, multicoloured prints can be produced.
This is- specially useful for graphic displays. Some printers can
actually mix the colours on paper, thereby increasing the colour
possibilities. .,

4. Reliable—due to fewer moving parts, they are more reliable
than impact printers.

S. Characters can be shaped in a variety of styles & sizes.

Disadvantages:

1. Obstruction: the ink dries very fast in the nozzles and
causes obstruction in them.

2. Fuzzy print: some types of paper are too absorbent and
produce fuzzy images. To avoid this, less-absorbent papers w' v
plastic base should be used.
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nature. Also the high quality of the hammer which has to strike
thousands of times per page, & the print-head used in a dot
matrix printer, put a mimmal cost on such a printer.

Laser Printers

Laser technology 1s the latest solution to high speed & letter
quality pnnung Instead of ink & ribbon, the technology uses
focussed light The principle of laser printing is the same as that
used in photocopiers.

Techmcally, a laser printer is a dot-matrix printer. It uses a
laser, a beam of pure and red light, which can carry mullions of
characters at a tme With high speed photography, the laser light
is shaped into characters and beamed onto light sensitive paper,
printing the whole page in less than a second

Advantages

I High resolution or better print: A typical laser printer
generates characters made up from 180 to 480 dots, compared to
50 to 150 dots with dot matrix printers So, even at lower dot-
densities the dots are almost indistinguishable, giving the chara-
cters a ‘full’ appearance like with daisy wheel printers. The quality
of printout 15 50 good that a company using laser printing can use
it to print Company logos & letter-heads as well It can pnnt
fascimles of signatures which are almost impossible to distinguish
from handwniting

2. High speed: They can produce quality print even up to 100
pages per minute compared to dot matrix-printers which print at
about 3-4 pages per minute.

3. Type style You can produce more than one type style on a
page in more than one size, right from pica to elite to micro

Disadvantages

High Cost: The prices are very high, The laser printing is cost
effective for only large business houses and corporations -sjth
special printing needs

However, due 1o recent developments the costs are um:umf\
decreasing* Also,some inexpensive compact modefs, are vt
and soon the laser printing would be within she reach o8 ™
computer users also,
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The primary and most important feature of ASCII code 18
that apart from alphanumeric characters’(32-127), it covers
number of controls for the printer. Thesc characters ar very
different from what they appear. Jhey have very SP“‘a],usc
having no connection with their appearance. The 0-31 decimal
codes are the *how-to-print’ part of ASCH! set. These 32 C?dfs art
used to give commands or special information to the printer, o
even to another computer through a telephone line and so on.

The computer has to, for example, tell the printer, from

where to start, where the line ends, when to procccd to new pagt
when to start a new paragraph & so on. The printer should be {lb)f
to advance the paper at the end of a line, set teft anq ight
margins, set tabulations and paragraphs, skip a page if rcquxred byI
the user, and so on Such commands are covered in the AS 1
characters. Let us study table 13.4.

The second & third columns represent decimal and hex codes

The fourth column 1s of our interest which against each entry SPows
a carat followed by a character. This actually means that }f we
press the control key provided on the keyboard alongwith 2
character in the fourth column, a command is keyed-in on the "ei
board Thus, bys0 we don't mean the carat character () followe
by character 0. What we mean is control-0 which is keyed-in ?(;1,
the keyboard by holdng down both the *control key” and the
key simultaneously.

The last but one column has the full description of the codes
and last but two column has a two or three-letter code, which1s 2
standard abbreviation for the full description of control The
abbreviated codes are often used in computer literature.

These 32 control codes are used in formatting of p"""‘d
material, They function in two ways One, as logical formatting
code when they help programs make sense out of the data, T¥0:
as printer control code when they tell printers what-to-do.

Whilc some codes are very techmical and/or obscure, some
are very interesting and useful. The most common ONes are,
Rackspace (BS), carnage return (CR), line-feed (LF), etc.

A particular ASCII code value 1s able to give the full
command hke the code value ‘10 causes the printer to advance the
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TABLE 134

ASCII control characters.

Binary |Deci-{Hex | Ci N D p Command
code mal [ code | key

code
(000000, 0 |00 ["@ NUL |null character CTRL-SHFT-P
@ooooony ¢ Lot A SUH |start of header CTRL-A
0000010)] 2 f02 |*B STX [start of text CTRL-B
o000yl 3 [o3 |°C EXT |end of text CTRL-C
{0000100)f 4 |04 |"D EOT |end of transmission [ CTRL-D
(ooolon| 5 105 |°E ENQ jenguire CTRL-E
0000110)) 6 |06 |°F ACK |acknowledge CTRL-F
ooot1nl 7 |07 |*G BEL |bell CTRL-G
woatooyl 8 feg "W BS {backspace CTRL-H
(©oorool)| 9 [0 |*1 HT |honzontal tab CTRL-I
©001010)f 10 |oA |°S LF {Lne feed CTRL-J
(ooototny} it [oB {7°K VT |vertical tab CTRL-K
(0001100)] 12 foC ]L FF | form feed (new page)| CTRL-L
(ootton) 13 joD |"M CR |carriage return/enter | CTRL-M
©001110)| 14 [OE |*N SO |shiftout CTRL-N
000111 15 1OF (4O St shiftin CIRL-Q
010000)| 16 10 {°P DEL | delete CTRL-P
(©010001| 17 {11 *Q DCt |device controt 1 CTRL-Q
©010010)f 18 (12 |"R DC2 | device control 2 CTRL-R
woicn| 19 |13 S DC3 | device contral 3 CTRL-S
©oreloo)| 20 14 |°T DC4 | device control 4 CTRL-T
(oototony; 2t 15 |"U NAK | negative knowledge | CTRL-U
@il 22 fie v SYN | synchiomze CTRLY
o101y} 23 |17 |°W ETB |end of text block CTRL-W
(mo11000y] 24 |18 [*N CAN | cancel CTRL-X
(oontoen| 25 |19 |ty EM |end of medrum CTRL-Y
©011010){ 26 |1A [°Z SUB | substitute CTRL-Z
o101ty 27 |1B {1 FSC |escape CTRL-SHFT-X
©ontom] 28 |ic |7/ FS | file separator CTRL-SHFT-L
©atisnl 29 1b 1) GS | group separator CYRL-SHFT-M
(01L110)} 30 |1IE | .. RS | record separator CTRL-SHFT-N
ooyl ar IF Ja— US | umit separator CTRL-SHFT.O

paper by one line. Similarly, the code *12' causes the printer to
advance the paper by one full page (it’s called ‘form feed’). The
code ‘13* causes carriage return or returning of the print-head to
the beginning of the line. The ASCII code includes 23 such control
codes, which cause the printer to perform various operations,
Since the codes are tri itted by the puter, the puter has
a fu’l control over the printer and the print format.
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The primary and most important feature of AS('SII code 15
that apart from alphanumeric characters’(32-127), it covers 2
number of controls for the printer. These characters arc very
different from what they appear. Jhey have very special usel
having no connection with their appearance. The 0-31 dmmac
codes are the *how-to-print’ part of ASCII set. These 32 cPdes :arr
used 1o give commands or special information to the priniél, o
even to another computer through a telephone line and so on.

The computer has to, for example, tell the printeh, fro::
where to start, where the line ends, when to proceed to new P"‘gk’
when to start a new paragraph & so on. The printer should bc§ i
to advance the paper at the end of a line, set lf'f' an§ légby
margins, set tabulations and paragraphs, skip a page if “q'“nscn
the user, and so on. Such commands are covered in the A
characters Let us study table 13.4.

The second & third columns represent decimal and hex ‘-‘:di:s
The fourth column is of our interest which against each entry s'iowe
a carat followed by a character. This actually means that ‘lh S
press the control key provided on the keyboard ‘alongwﬂl‘cy
character 1n the fourth column, a command is keyed-in o0 lhcwc
board. Thus, by.0 we don’t mean the carat character () follo o
by character 0. What we mean 1s control-0 which is keyed-in 0
the keyboard by holding down both the ‘control key’ and the
key simultaneously

The last but one column has the full description of the C".dc:
and last but two column has a two or three-letter code, Wh“:h,;_she
standard abbrewiation for the full description of control.
abbreviated codes are often used 1n computer literature.

These 32 control codes are used w formatung of P"“f‘d
material They function in two ways. One, as logical formatm:’g
code when they help programs make sense out of the data. Two.
as printer contro} code when they tell printers what-to-do.

ne

While some codes are very technical and/or obscure, 5“”:;
are very interesting and useful. The most common ones 4c
Rackspace {BS), carriage return (CR), hine-feed (LF), etc

A particular ASCH code value is able to give the {;’:‘c‘
command like the code value 10° causes the printer to advance
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ASCII control characters.
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Bintry |Deci-{Hex | C N D Commsnd
code mallcode | key
code

(0000000} 0 |00 |"@ NUL jnull character CTRL-SHFT-P
(0oo000n)| 1 |01 *A SUH |start of header CTRL-A
(0000010)) 2 (02 "B STX }start of text CTRL-B
©000011} 3 |03 [*C EXT [end of text CTRL-C
o00100), 4 lo4 |*D EOT |end of transmussion | CTRL-D
ooor0n} 5 {05 I°E ENQ jenquire CTRL-E
000110)} 6 {06 |°F ACK |acknowledge CTRL-F
©oooHInt 7 {07 “G BEL |bell CTRL-G
{ )8 log 1°W BS {bachspace CTRL-H
0oo1001)} 9 (09 |*1 HT |horizontal tab CTRL-I

. (00010103} 10 [0A | LF  {hne feed CTRL-}
(©oo101n)] 1t |oB |~k VT [vertical tab CTRL-K
000100)| 12 JoC 1L FF  }form fecd {new page}| CTRL-L
(oo1101)] 13 oD |*M CR |carnage return/enter | CTRL-M
©001110) t4 |OE |*N SO | shit out CTRL-N
0oo111n| 15 |oF |*0O St shiftin CIRL-0
(0010000)| 16 |10 ‘p DEL |delete CTKL-P
©oi00on)| 17 j11 |~Q DC1 | device control 1 CTRL-Q
©00100Im| 18 12 |*R DC2 |device control 2 CTRL-R
o] 19 13 |4s DC3 |device contro! 3 CTRL-S

20 |14 (T DC4 | device control 4 CTRL-T

wototon| 21 |15 ~y NAK{negative knowledge { CTRL-U
(ooto110)| 22 |16 |*v SYN | synchronize CTRL-V
ool 23 17 |*w ETB }end of text block CIRL-W
(0011000)| 24 |18 “X CAN | cancel CTRL-X
©11001)] 25 {19 |*Y EM |end of medium CTRL-Y
©011010){ 26 1A |°Z SUB | substitute CTRL-Z
oLty 27 {1n g ESC |escape CTRL-SHFT-K
©011100); 28 [IC |~/ FS |file separator CTRL-SHFT-L
©i1non 29 1p |4 GS | group separator CTRL-SHFT-M
001103 30 |IE [, . RS }record separator CTRL-SHFT-N
oy M IF |~ — US | unu separator CTRL-SH¥T-O

paper by one hne. Similarly, the code °12° causes the printer to
advance the paper by one full page (it's called ‘form feed’). The
code ‘13" causes carriage return or returning of the print-head to
the beginning of the line. The ASCH code includes 23 such control
codes, which cause the printer to perform various operations,
Since the codes are transmitted by the computer, the computer has
a fu'l control over the printer and the print format.



Escape codes

Many printers provide special features like underhnng
ttalicizing, double striking, boldfacing, etc., of the charactes
Some have capabilities to print graphics like pictures, graphs,
drawings, etc. No single code in the ASCII group of codes ¢a
create such features. In fact, these operations are pcrformed by
using a combination of ASCII values in apredefined sequence.

The first value in the sequence is 27. This value 1s known &
the ‘escape code’, This value simply tells the printer that the value
or values following ‘27" do not represent normat ASCII cha”’de:‘
rather, they would have new meanings assigned to them by the
printer manufacturer.

For example, Epson printer code 52 preceded by code ﬁ:
means to create ‘italics’ (A normal ASCII code 52 represents 'ht
digit 4 ) However the same code 52, preceded by 27 m t
Okidata printer means an entirely different command

Manual Controls

Sometimes, the user desires or requires to control the, P”""r:
manually. Almost all printers have a switch or knob provided os
the printer for selecting a form feed or a line feed. Some P"“'F'r
have what are known as DIP (dual-in package) switches °c
selecting a particular mode of operation. For instance, 2 Smgs
selection may underline whole print. Generally, these DIP swatche
can override the instructions from the computer. For example, ‘:z
‘underlining’ setting would ignore any contrary signals from 1
computer and heep underlining the whole print.

SELECTING A PRINTER

A few years ago, selecting a printer was an casy task. They
were designed for large (mainframe) computers for heavy duty use.
They were expensive, durable and reliable. Their qualities were
directly reflected in their prices.

Today, micros have come in bulk. The market for printers for
small computers is not like the earlier market for big computers
Newest models with newest technologics are appearing every day
and printer cost can vary right from Rs 3000/- to Rs. 1 0 lakh Itis
shoching to discover for a small computer buyer that a printes €38

s even more than a micro. (It is tike the stitching of clothes: the
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stitching cost is more than the cost of the cloth!). So buying a
printer for a micro is not an easy task.

The types of printers available in the market are extremely
large and selecting a proper printer for your applications requires
a lot of thinking.

Printers are generally independent of the rest of the computer
system and they are quite interchangeable. It's very common that a
micro user may buy a printer separately from a different supplier
than the micro supplier.

The crucial questions to be answered at the time of selecting a
printer are:

1. How good is the print quality?

2. How fast 1s the printing speed?

3. How much 15 the carriage width?

4. Compatibility with Hardware and software?
5. What are the special features?

6 What capability to print graphics?

Assessment of Needs

The first step in selection of a printer is the study of your
applications & assessing your needs, short term as well as long-
term, By proper assessment of your requirments, you can buy a
Pprinter which not only meets your present needs but can also be
upgraded in future when the applications grow in number and
complexity.

Some standard features are generally available 1n all printers
(Like bold-facing, underlining, headings, different type styles, and
so on), but some features are specific to a printer. Qne can
certainly get a printer with as many features as one likes but that
would make its cost exhorbitant So it is more sensible to assess the
requirements, which would help in selecting a printer with features
most needed by you,

For instance, if your major.need is word-processing, there is
no point in going for a printer which can create high quality
graphics. Or, suppose you have a computer with a parallel
interface, you don’t need a printer which has both parallel and
serial interfaces, uniess you are going to upgrade your computer
by getting a serial interface also



198

Quality & Speed

Quality and speed have to be considered together. Generally
for a given investment, the higher the quality the lower the speed,
unless you are willing to invest heavily on a printer.

In some applications good quality print is not a must. For
example, if you are going to u1se the printer for listing ofpros'fm‘v
for writing drafts of papers which would be used internally it the
office, then, speed is important rather than the top quality- A
fairly good quality printer would serve the purpose and a dot
matrix printer with features of correspondence quality mode woul
be alright.

If you are a writer, you will have to print articles for sending
to magazines. Print quality is very important and you should hav¢
it the highest. Speed is not that critical since you can €ngas
yourself in something else (say writing) when the printer is printing
A daisy-wheel printer would be a good choice for such &
application._ You need letter quality and not near letter quality
printout, with each letter as one solid character. Also, different
type styles can be created just by changing the print-whccl On 'h;
other hand if you are printing large manuscripts or do 'b"l
correspondence, than a near letter quality dot matrix printel
would suffice. You have to compromise quality for speed a0
price.

Printers are available which have about 200 cps speed i the

draft quality mode and about 100 cps in correspondence qusll‘()i'
mode. However, this is the rated speed of printers. The rated spee
of a printer is the maximum speed. In practice, actual speed may
be only 75% of this.

Some dot-matrix printers create a high quality printout by an
overlapping dot-pattern. Different from the functioning in .50"‘
respondence quality mode, in over-lapping mode, the printel
prints one line of text and then reverts back and fills in the gaps
between the dots. The text looks like the one typed from a
typewriter. This printing is called near letter quahty printing.

The quality of print from a dot matrix printer depends on the
size of the dot matrix used for forming the character, whether
uses thermal or impact or some other technology for printing. A
printer with 5 x 7 matrix would generate cruder looking printout

T apnnter With 0 v O rmatriv
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Most dot matrix printers can easily produce graphics since
each dot in the matrix can be controlled independently, Many
printers are available which can create and print all the graphic
symbols used by the computer.

If noise is your primary concern, an ink-jet printer which is
virtually noiseless would be suitable. Thermal printers being cheap
are good for home applications.

Many printers serve some specific applications better than
others. For ing if word prc ing is your major application
and you need high quality print for correspondence with the
clients, then a daisy wheel printer is the best.

The daisy wheclzpn'mcrs are gradually being raplaced by near
letter quality dot matrix printers.

Carriage Width

Standard spacing is ten characters per inch horizontally and
six lines per inch vertically. Eighty columns 8" wide paper is
usually wide enough for many reports and letters. For schedules,
statements of accounts etc. however, 132 columns on 15" wide
paper or even more can be useful. Some printers offer 132
horizontal print position on 8% wide paper by compressing the
characters.

Compatibility

The printer you buy should interface with your computer and
also with the specific software you plan to use. You should check
that all three; the computer, the software & the printer work
together in harmony.

If you have already decided on the application software and
the computer, your chaice of a printer is restricted since it must be
compatible with the rest two items.

(i} Hardwsre & Interfaces: Some standards based on their
popularity have been established for business computers &
software by computer users all over the world. For instanee, the
centranics protocol is the standard for parallel interface and RS
232 C protocol is for serial interface. Diabolo software protocol
for daisy wheel printers & Epson protocol for dot-matrix printers
are also pted by most comp and softwarc
wtiters. Some printers use 1EEE-488 parallel interface also. These
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standards are very useful since they permit easy interfacing between
the printer, the software & the computer.

A computer not using these standards would be very difficult
to interface with a printer. Special cables and cartridges may be
required for interfacing. Also the application programs developed
for this computer may not support many types of printers, furthet
restricting the choice of a printer,

(i) Software: Some printers are capable of printing many
type styles (for example, graphics). This is generally activated by at
application program. A printer without these capabilities can{‘“'}"
used” with the dpplication program, It's therefore, esSCn!lal to
ensure that the printer selected is completely compatible W“,h the
computer and the application programs, and that required inter-
faces are included. In some graphics programs, a plotier lﬂ‘!’"
than a printer is required (A plotter is a highly specialised machine
giving high resolution printing and charting).

Graphics

Some printers are so versatile that whatever you seé 01 the
sereen, can be created on paper by the printers If your screenl can
display tables, charts, figures and even pictures, the printer m.a)’ be
able to produce hard copies of them Generally dot-matrix antcﬁ
have these features which are very important for applications
where lots of reports, charts etc., have to be produced.

Standard Paper

Paper is a recurring expenditure on printing. It is very im)
tant o study the method your printer is using for printing a%
whether special paper is required for printing. Its availability an
cost both have to be considered. :

Some printers like thermal printers & electrostatic printe!
cheap but they require special paper that costs more than the
standard paper. Also, the paper 1s often difficult to find. we
should therefore buy a printer that uses standard paper, the same
paper as used by your typewriter, if you have one.

por-

15 AIC

Also you should examine if the printer has a tractor feed OF
pin feed i.e., whether it can accept continuous paper or not, which
may be required when you want to take a heavy printout.

Special Features

Specific commands to a dot-matrix printer can change the dot
& dot density in the matrix, For instance, the dots ca?
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be staggerred to create italics, or the space between dot columns
can be varied to change the size or pitch of the characters. Some
printers can print each character twice, with the dots on a slightly
different position each ume, to give sharper characters, ie., a
better quality print (correspondence quality). However, the chara-
clers always have to fit within the matrix of the printer, only the
density & placement change.

We shall consider a few special prints & effects which can be
created by changing the dot placement & density.

STAMDARD
ITALKS
EMPHASIZED
DOUELE-STRIKE

!

Correspondence Quality

The quality of print of a matrix printer in 1ts normal mode is
generally poor. The only advantage of normal mode is that it
offers maximum speed & continuous printing. These normal
printers are mainly used for internal documents & rough draft,
They are relatively inexpensive compared 1o other types of impact
printers & much faster than a daisy wheel printer. Some matrix
printers in draft quality mode can print at more than 200 cps.

Some printers can be operated in what is called the corres-
pondence quality mode or the near letter quality printing mode
(NLQP) Printing is quite improved in this mode, it looks more
professional type & is good for ripts, correspond &
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other applications requiring high quality print. Of course, the print
quality is not as good as that of a typewriter but it’s a good
compromisation between speed & price. The speed is high & te
cost is low compared 10 say a daisy wheel printer. Most dot matix
printers, in this mode, can print 50 to 100 cps compared to daisy
wheel printers which print only from 30 to 40 cps.

The quality of prmt in correspondence mode differs from
printer to printer. Some are available in which characters appea’
almost fully formed. The buyer has to decide the level of quafily
acceptable to hum viz-a-viz cost of the printer.

Pitch, Font & Type Styles

Pitch means the number of characters per inch (cpi) The
larger the size of the characters the lesser the pitch, i e. the 1essef
the number of characters that can be printed in one incp. Also,
fesser the spaces between the characters, the higher is the pitch.

Most dot matrix printers give you a wide choice of spacitk
between characters. A standard line of a typ:wr_incn page has
abaut 70 characters while computer printers can print up 10 13
characters in a line. The standard pitch is usually .

(i) 10 cpi (called pica, 80 characters per standard 8” l}nc).

(1) 12 cpi (called elite, 96 characters per standard 8" lmc)v&

(i} 15 cpr (called micro, 120 characters per standard 87 line}

The printers generally offer from § cpi (double width) 10 17-§
cpi {compressed). The pitch of 17 cpi would give 132 character
per standard line,

Changing of the pitch requires the matrix colums to bﬂ-"’?:
closer or farther, narrowing or widening the matrix width but t
height of the ¢h T ini h d

Font: It tefers 1o style of printing. Some printers offer dou
width, also called expanded font. This requires printing of on¢
character twice with the same dot density. The second printing 15
at normal spacing to the first, Columns are so adjusted that the
character widih is twice that of normat characters.

ble

Some printers offer printing in italics which is 2 frc.qucm}Y
used style for emphasis of certain words in the text. 1t is printed in
the same manner as ordinary characters.

In a daisy wheel printer, the italic would be pmvidcf! throwgh
change of 3 print wheel whereas in a dot matrix printer, 0n¢
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has to only send an appropriate control code to the printer. In a
dot matrix printer, the dots are staggered.

Some printers offer a number of choices for pitch and type-
styles. Some can even print letter in reverse format. That means
the character is left white, whereas the area around it becomes
black. Others offer only a small selection. When selecting a printer
you must examine the availability for your applications.

Bold-Facing & Double Strike: Many printers offer these features.
The effects are created by a software which sends necessary
commands to the printer,

The double-strike gives a dark print. Each character is printed
twice, appearing darker than the rest of the text.

Boldfacing is obtained by making the diasy-wheel or the dot-
matrix wires hit the ribbon twice, the second hitting slightly
shifted from the first. This printersa double but solid image.
Excellent bold-facing presents a very appealing text.

On less advanced printers, the boldfaced character can show
twoseparate images, giving it a smudged appearance.

Underlining: Characters are underlined as they are typed so that
one does not have to go back & do the underlining after typing the
characters/words to be underhined To highlight some portion of
the text, underlining is very useful & indispensable.

In a dot-matrix printer, the underlining 1s done with the last
Pin in the column matrix. This last pin is the same which prints
decenders of lowercase letter like ‘y", ‘g’, etc. Some printers
underline characters only, leaving the space between characters
not underlined.

Proportional Spacing: Ordinary typewriters use the same space
for each character, irrespective of the width of the character. In
such prints, a narrow character like ‘i’ has a larger gap around it
than a wide-character say ‘W', The text is not very appealing to
the eye.

In proportional spacing,the space occupied by a character
depends on its width. It spaces typed text such that ‘fat” letters hike
‘W’ are allocated more width than ‘slim® letters Like *r’. It gives
better appearance to the text. This feature provides neater and
more compact printout. The number of characters per inch are not
constant. They vary in proportion to the individual sizes of
characters
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Technically, this feature is known as downloading. It permils
creation of special texts such as italics, Gothic & foreign language
set. The printer may not be having such characters |7.ut the
program generates the special characters This facility 1S very
useful 1n applications like wordprocessing, designing, graphics ¢t

Self Test: Some printers have a self-test feature that allows yout?
let the printer test all of its functions automatically. Yoy_slmP]¥
have to press a couple of keys The sclf-test feature is very
important to determine whether the problem exists In Y"‘.”
computer or in the printer If your printer has any problem, 1t will
be printed out exactly and corrective measures can then be taken
Without this facility, one may have to waste a long-period 1t even
detecting a fault.

Printer Supplies

The Printers need four types of supples:
1. Paper or forms.

2. Ribbons.

3 Print wheels or daisy wheels.

4. Fuses.

They all cost extra. The running cost pf}i printer shouh! be arsl
important criterion for selecting the one. Consumables like ribbon:
may cost a lot if you buy a wrong model. In fact, you must ched
up on the cost & availability of each of the supphes before buying
a printer. Let's examine them one by one:

1. Paper

Paper for the printer comes in various gualities, .Wld"‘ ‘f
prices. The size you should choose depends upon your requiremeats:
You should buy a size often used by you & as miich as possible
should try to standardize one or two sizes for all your needs.

Quality of the paper also depends upon your 3PP“‘-“"‘“°m_
Paper is also available in multilayers with carbon inscncd‘bd_""
hand or with automatic carbons which is good for applications
like invoicing etc. OF course, this type of paper is much "","!m
than ordinary paper but it saves time & cfforts in obtaininf
multiple copies,

Normally printers use roll paper & fan-fold paper.

an-Fold Paper is the one which comes in continuous re3ms, ‘“'::
wontal perforanons after every page-length. The paper
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continuously fed & is automatically folded along these perforations
to make stack which unfolds when the paper is drawn through the
printer. Both the left & right extremes of the paper are punched so
that the holes can fit into the teeth of the printer roller.

The advantage of continuous feed paper is that if one has to
print 20 pages, one can tell the computer to print out all 20 pages
atonce & not insert sheets one by one as is done in case of normal
office typewriters,

Feeding of Paper

In normal typewnters, the paper 1s fed by application of
frictional pressure against the paper & roller. Friction feed is good
for a typewriter which types sheets of smaller lengths, If sheets
longer than this are used (say a sheet as long as 10 normal sheets),
the whole length of sheet may not pass through the roller without
getting out of adjustment.

To aviod this, computer printers have facilities so that long or
continuous sheets can be used conveniently. Two technologies are
employed.

(i) Pin Feed Platen: The platens contain small pins that catch
in the holes on the sides of contiiuous paper, & pull the
paper through the printer. You need 2 different size of
platen for each size of paper.

(i) Tractor feed: Tractor feed attaches to the printer over the
platen & uses the holes on the sides of continuous paper
to pull the paper through the printer.

The edges of the paper containing the holes can generally be
removed along vertical perforations so that you end up with
standard sheet or paper.

Preprinted Paper
Preprinted papers/forms are used for letters, billing, state-
ments ete

Three 1; pes of printed forms are possible.

1. Single sheet regular forms (like letter-heads)
2. Formsstuck to continuous paper.

3. Formsprinted onto continuous paper.

Regular l:(;:rhcads/rorms need no claboration. They are used
like they are used on ordinary typewriters, except for the difference



208

that they may be fed in the computer printer automatically ore
after the other

Sometimes, letterheads/envelopes/forms etc. can be glued 1o
a continuous roll or fan-fold paper. After going through th;
printer & printing of required matter, these formsare separate
from the continuous paper manually or automatically by another
machine,

Often, the forms are directly printed on continuous PaP“oﬁ
typed. The paper supplier or stationary printer can supply ¥
such papers as per your required format.

Labels

Labels are required, say for printing of individual addressts
on the mailing list. Different sizes & shapes are availal{le._T‘hcy fI“:
attached onto continuous paper & separated after printing. Asl
more than one label (often up to4 or 6) are put in one line 0 tha
all of them can be printed in one go, saving printing time-

. . : ¢
Labels may be adhesive or non-adhesive depending “P"l" th
kind of application. For mailing list, adhesive labels are useful.

Ribbon Replacement )

Most printers use the nbbons specialy designed for the;r;
Often, they would we available only with the printer supplier, “;rc
charges exhorbitantly due to monopoely. However, more & H;’m(
‘compatible’ printers are coming to the market, so that nb be
suitable for one model, are also suitable for others & can
exchanged Also some sort of standardization is slowly I’T:E
adopted so that third parties have started manufacturing & sel lhi
them. They generally cost less than what you have to pay tot
printer supplier

. e
So, befare you buy a printer, the ‘ribbon’ factor has 10[ Zf
evaluated. To save on ribbons,& therefore on the running €os
your printer,you should answer the following questions:

1. You should think of the ribbon cost before buying a
printer & not after One way to compare various options ls,w
calculate the cost of typing of say 1,00,000 characters, for the tyPe
of ribbons (whether correctable or multistrike or fabric etc.) you

ould be using



2. Ribbons Three types of ribbons are normally used:

1. Carbon correctable

2. Fabric
3. Multistrike

Their advantages & disadvantages are compared m the table
below:

Table 13.5 comparison of different ribbons

Characteristic ~ Carbon Fabric Multistrike
. correctable

Reusability & One-time use  Reusable hence, Reusable

life hence, limited  lasts longer

life
Quality of first Good Moderate Good
print
Cost High Cheaper Medium
Rc})caiabili(y of As good as for Becomesless  Moderate
print first time dense with each
: use
Application  Good for Good for draft Good for
original copy  work general purpose
No. of about 1000001, Unlimited Unlimited
characters about 50pagesof
2000 characters
Refitling/ Refilling Rewinding Rewinding
Rewinding ~  possible possible possible
Suddenstop  Possible not much not much

Generally a correctable ribbon used on Electronic Typewriter
€osts about Rs. 100 & can print about 1,00,000 characters. To
have gn insight into ribbon costs, let’s study the following example.

If everyday you type about 40 letters of average 1000
characters each, you are printing’ 40,000 characters daily or
1,00,000 characters a month, considering 25 working days 1n a
month. A correctable carbon ribbon costing about Rs. 100/- can
PHnt approximately 1,00,000 characters. Thus you need, 10
ribbons a month i.e, you have to spend Rs 1000 per month just
©on ribbons, At this rate, you would spend Rs. 24,000/- n two
years; sufficient money for another good printer!
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(A normal ribbon is about 300 metres long i.c. .mund about
10,000 inches. For 10 characters per inch, it can print a total o
1,00,000 characters.)

2. Whether the ribbon used on the printer is a sstandard’ one!
As far as possible, you should not be restricted to use of only l'h!
‘own-brand’ of the printer suppliers. If a printer uses special
ribbon cartridge, it may be costly & not easily available. The }"W
printer, using a regular typewriter ribbon may be cheap & a"aﬂf‘wc
locally. The brand which your printer needs should be economic
available openly, locally & in plenty. Spare ribbons should M
available to the user since the present stock may be over earliet
than expected,

Fortunately, a federation of dealers & manufacturers called
OMEF (Office Machines & Equipment Federation) is trying 10 lay
down codings for each model of printer & the ribbon
it uses. Thus, if you know the ‘Code number’ of the ribbon used
on your printer, any ribbon available in the open market beafing
this ‘code number’ can be used on your printer.

3. Refilling: Some printer suppliers use ribbon cassettes fo;
correctable carbon ribbons in which the nibbon can be remove
after use & a new one, also called a pancake,inserted. This can
save the cost on ribbon to a large extent. A pancake may cost
about Rs. 30/- to 40/-.

4. Quality of Print: Cloth ribbons which are much cheap
compared to carbon correctables, should preferably be used, unless
very high quality of print is required. Your printer should be able
to use carbon ribbons. Bi-colour & multi-colour ribbons are also
available.

5. Also it should be checked that ribbon change on the
printer is clean & easy to make by the user.

3. Print Or Daisy-Wheels

Daisy-wheels are normally bought at the time of purch.asc of
a printer & generally last long. However, breakage is pcsslbl!.: &
you may have to buy them from the printer supplier. Sgarc daisy-
wheels should be available easily & as much as possible, from
other sources also than the printer supplier alone.

They should be stored in special storage boxes available in the
«* . or with the printer supplier.
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4. Fuses

sz;re fuses should be easily available to the user since they
may be required for replacement any time.
Storage of Printouts

Special storage racks are available to properly store the
printouts from computer
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Graphics Printers & Plotters

Graphics

The term ‘Graphics’ 1s used to mean graphs, charts, designs,
tables, etc. The numerical data represented in the form of graphics
is very appealing to the eye & 1t also makes understanding of
comparnsons very easy. it’s a very important aid for non-technical
staff who can be made to easily grasp the technical and compli-
cated relationships between vanous parameters, through graphs
anad charts The matenial p d to the aud b more
interesting and can convey ideas more conveniently

Application  programs which can generate graphic displays
on video screens of micros are avauable in plenty These displays
are produced with the help of input devices hike joysticks, graphics
tablets, light pens, the heyboard itself, and so on. These programs,
with the help of a printer, also permit a hard gepy of the design
displayed on the videa, provided the priter is capable of creating
graphics

The prinung of a graphical video dispiay 1s quite different
{rom the printing of a text display. A printer prints a character in
the text by recognizing the ASCI code for the character and
prints the pattern of dots stored in the character generator chip,
The graphics is generally created by controlling each and every dot
individually and therefore, the printer needs the information from
the computer about the exact location of every single dot comprnis-
ing the display I the video can display 1,28,000 dots, individual
information about all these 1,28,000 dots has to be given 1o the
printer for obtaning a hard copy of the display

A punter used for text printing 1s generally not suitable for
printing graphics. The opposite is also true that the pninters which
can produce good quality graphics are unswitable for printing of
text,

The technological deselopments dunng last few years however,
have changed the scene quite a fot Some dual purpose printers,
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like laser and ink-jet printers,are available which can be used for
both applications, the text and the graphics, of course, 1n mono-
colour. Such printers which handle both letter quality printing and
graphics, however, are very costly.

Graphics with Dot Matrix Printer

The dot matrix printers, with the help of suitable graphics
application software, can create graphics which consists of
hundreds of.tiny dots in each line. A dot-matrix printer is dot
addressable meaning thereby that the user has complete control
over each dot for placement on the paper.

Let us see how graphics is generated by a dot-matrix printer.
The video display can be divided into a number of horizontal
segments (also called lines), each segment having a number of dots
in the vertical width. The computer sends information about the
first vertical line of the segment. The process continues for the
whole segment till thé'last vertical fine is printed. The head returns
to the beginning and the paper advances just enough for the head
to come just below the first segment (or lhne). It is now ready to
print the second line and so on till the entire display is printed.

The quality of graphics generated would be decided by dot-
density, i.e., the number of dots per inch (dpi). Higher the density,
better the graphics created. At high densities, you would not
perceive individual dots but perceive a continuity in dots, With dot
matrix printers the density varies from 60 to 240 dpi. The graphics
quality from these printers is mediocre. The greatest advantage in
using a dot matrix printer for graphics is that,in addition to
creation of graphics howsoever crude, it can also be used for
printing text. Hence, it is most widely used for general applications
requiring printing of both text and graphics at low costs, Of
course, one has to compromise on quality.

Graphics with Daisy Wheel Printer

Even daisy-wheel printers have some limited capabilities to
generate graphics, With the help of suitable application software,
very small (microspacing) horizontal and vertical movements of
the print-head ‘can be achieved. The printer can be controlled to
print specified characters at specified locations on paper to create
designs. The graphics created is generally unsophisticated & crude
in appearance.
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Some daisy-wheel printers, depending upon the model, can be
fitted with daisy-wheel with special characters and typestyles, very
much like graphics characters, so that the quatity of graphics is
improved.

PLOTTER

The printers hke dot-matrix and daisy wheel printers are
suitable for many general purpose applications including graphics
printing. However, they create graphics on only one media which
is paper To have professional quality graphics with continuous
curves & smoother hines, & with a choice of vanous media, an
altogether different device than printers is used. This device is
called a plotter,

A plotter 1s an output device which 1s used to draw figures,
graphs, design & illustrations, under the contral of computer to
which the plotter 1s inked.

Many plotters use coloured pens to draw coloured designs.
They create graphics on papers which cost much less than having
them produced commercially Hence, they are vesry much used by
computer users.

Earlier plotters were very expenswve and were used only for
advanced applications such as i 1ng, h, comp ~
aided factuning (CAM), b ~aided design (CAD), ¢tc.
1t is only very recently that they have become popular even with
small computer users, due 1o lowering of plotter prices. Another
impartant reason why plotters have clicked with personal com-
puters 15 that plotters can be easly linked with the personal
computers

Like on large puters, on smal puters also the plotters
can easily create graphs, charts, figures, etc., of professional
quality They can draw graphs in ink, on vanety of media, and in
variety of colours.

Plotters arc quite easy to use. They are driven by the applica-
tion program used to create data for the plotter. Number ?f

dard graphics application packages are available readymade in
the_market, For instance,one can create data through database,
spread-sheet, business graphics, or many other application software.
Throbgh a plotter, this data can generate graphs, charts and tables
rapidly, often in a matter of minutes




215

The plotter is a very convenient and invaluable tool in business
graphics applications. It can be used as easily as a printer. The
added advantage with a plotter is that its output is a step higher
for data analysis and presentation, compared to a text output
from a printer.

Warking of a Plotter

A plotter is like a printer to some extent Both can give
output on paper. Like a printwheel in a printer, the plotter has one
or more arms, each of them carrying an nk pen and move across
the paper to draw.

The arm movertaent 15 controlled by a microprocessor (chip)
1t can very precisely move to any point on the paper placed below.

Manipulation of arm movements is decided by the computer
data and the software under use. Various geometrical shapes like
lines, curves, squares, circles etc can be generated

Types of Plotters

Micros generally use two types of plotters. Fiatbed and Drum
plotters

Flatbed Plotters: It has a flat base like a drawing board on which
the paper 15 lmyd flat. An arm contaming the pen moves over the
paper The arm can move n two directions, one parallel to the
plotter and the other perpendicular to 1t (called x & v directions).
With this kind of movement, any pont on the paper can be
approached by the arm.

The p sends the ds to the plotter which are
translated into X & y movements. The arm moves i very smali
steps to produce continuous & smooth graphics,

It has the advantage that the user can easily control the
graphics He can lift the arm along with the pen any time (even
duning the production of the graphics) and manually take it to any
position on the paper, so that the position of the graphics can be
altered as per his chotce, The disadvantage is that a flatbed plotter
occupies large space.

Drum Plotters: Compared to a flatbed plotter, & drum plotter 1s
very compact and Lght weight. In this plotter, instead of movement
of arm in x & y directions ay in a flatbed plotter, the paper is
moved by a drum. The arm carrying a pen moves only in one
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The plotter is a very convenuent and inva!uablc tool i'n busme‘fs
graphics applications. It can be used as easily as _a printer. The
added advantage with a plotter is that its output is a step higher
for data analysis and presentation, compared to a text output
from a printer.

Working of a Plotter

A plotter is like a printer to some extent. Both can give
output on paper. Like a printwheel in a printer, the plotter has one
Or more arms, each of them carrying an ink pen and move across
the paper to draw.

The arm moveraent is controlled by a microprocessor (chip)
It can very precisely move to any point on the paper placed below.

Manipulation of arm movements s decided b'y the complllt:r
data and the software under use. Various geometrical shapes hike
lines, curves, squares, circles etc, can be generated.

Types of Plotters

Micros generally use two types of plotters. Flatbed and Drum
plotters

Flatbed Plotters: It has a flat base like a drawing board on which
the paper 15 Iajd flat. An arm containing the pen moves over the
Paper The arm can move in two directions, one para].lel to the
plotter and the other perpendicular to it (calied x & y directions).
With this kind of movement, any pont on the paper can be
agpmachcd by the arm.

The computer sends the commands to the plotter which ar‘cl
slated into x & y movements. The arm moves in very sma
510 produce continuous & smooth graphics.

tran;
step

H Kas the advantage that the user can easily cqntrol the
graphics. He can lift the arm along with the pen any time (even
duting (he production of the graphics) and manualiy tak? it to any
Position on the Ppaper, so that the position of the graphics can be
altered oy per his choice. The disadvantage 1s that a flatbed plotter
occupies large space,

Drum Plotters:
Mery compacy
of arm in
Moved by a

Compared to a flatbed plotter, a drum plotter is
and light weight in this piotter, instead of movement
& y directions as in a flatbed plotter, the paper is
drum. The arm carrying 2 pen moves only in one
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direction, perpendicufar to the d of motion of the paper.
The combination of pen & paper movement creates graphics, The
paper moves back & forth to draw a continuous curve or line.

The disadvantage 1s that the user cant frec'y contro} the
graphics when it’s being created.

Plotter Features

Plotters tan have a number of features. It is important to
understand them so that one can select a plotter with required
features.

Pens: Plotters can ust 2 variety of pens like bail point, soft-tip,
ink, sketch & so on. Even a catba~%™ ~** 15 usable. Thy ,.v.-fr»E

create very smooth and superior “wings and § ¢
compared to what 15 produced evel . o v
Plotters can also produce 2 - - Modt
available which can hold more»’ - “~ eight p
possible simultaneously. This © * for -

mufticolour ry"‘
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Media: Plotters use a variety of media to produce designs and
graphics. Right from ordinary paper to transparencies, vellum,
Mylar, glossy paper and so on. The quality of production would
depend upon the type of media used. The kind of application
would decide what media you should use. If you have to often
present a lot of charts and figures to some audience, then trans-
parencies are good since they can be easily shown with the help of
a projector. Similarly, if you need to store graphics for a long
time, good paper or even mylar may be a good choice.

Resolution: Resolution for a plotter simply means the smallest
move a plotter can make. Technically, it refers to a number of
distinguishable points that can be put in a unit length say an inch
or a millimetre, Low resolution would make the arc, curve, circle,
etc, appears as made up of tiny but-separate lines. The diagonal
hnes will have staircase appearance. (One can also see the
‘staircase’ effect on video screens with low resolutions).

Higher the resolution, finer the graphs & charts produced by
a plotter.

Repeatability: This refers to the plotter’s ability to return to a point.
If it’s poor (say 0 I mm or more) then it will not be able to
properly close the circles, boxes, etc. Even the graphs would have
Iines with varying thickness.

Graphics: A plotter drives its graphics capability from the software
within the plotter. It. has to have the information about the
direction, shape, size and position of the drawing.

The graphics capability differs from plotter to plotter. Most
of them can handle basic geometrical shapes like curves, arcs,
circles, triangles, squares, straight lines, broken lines, etc. They can
create standard graphs and charts for business & other applicat-
ions. Some plotters can produce hne drawings, blue prints and
even CAM/CAD designs Plotters produce these effects with
much high resolution than the printers.

Input Data: Input data refers to the code that the plotter can
understand. Most micros transmit data in ASCII code, so the
plotter should also aécept ASCII codes as its input data. Such a
plotter can be easily connected to a micro. Hov&e‘er a plotter
designed to work both with a large p and a mil

may not use ASCII code for data transmission and lhcrcfor:. it
will not be suitable for a micro using ASCII code So,one has to
be careful in selecting a plotter. It should be ensured that it has
same input data code as your micro.




218

Plotter Area Depending ypon Your size requxremems, you would
need a plote? which can draw on Papers of sizes selected by you.
A number of syzes of papers ar® available inthe market. Either of
a A B c, D, convem'xan or A3, Ad etc. convention you would
have o decide upon paper $i2¢S & then decideion 2 ploter.

Speed: Speed 15 jmportant for a frequent USer of a plotter-
HoweveT, defining & determining speed of a plotter 18 very ticky-
Most manufacturers (ay tilt the definition 10 suit their advantages-
The plotter is not like 2 printel where printing of eacht charactef
1akes almost same UmEe The uime 2 plottet 1akes to piot certattt
figure depends upon,the complexity of the figures the m:chanical
movements O
What the manufacturers may clawm 1% general\y, the speed © the
arm holding the pen & that too for straight lines & diagonals-

1{ the pen/s €30 pe changed fast, the overall peed & through*
put from the plotter would wncrease: Likewise, the echnique O
paper \nstaliation, papet feedng, papef movement are also
factors affecung speed of a plotter-

To compar® different plotters for their speed, Yo should
dgraw 2 standard g\-aphfﬁgurc on alt of them & make com
assessment

Graphit Language: The plotter starts drawing after rccc'w'mv,
omputef 1@ which it 18 al_\achcd. These

commands from the ©
cnmmands decide whether (he plotter has to MOVEs T s dfa
characlers, draw CAIC s & S These comm or subrcunncs
are perma! atly but he plotte? z}rc
o 1 ke @ operalmg
e

cotocols (3 Hp;GL
pM/PL (Dig\\a\ Micro-
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Interfaces

Computers, to be of any use, must communicate with
peripheral devices such as printers, videos, medems, etc, The term
Interface refers to the equipment that connects two or more differ-
ent computer deviees. Also called an Input/Output port, an nter-
face connects the CPU & the memory of the computer to the pen-
pherals attached to the computer.

A penipheral interface can be a single chip or an entire circunt
board, depending on how complex the functions it has to perform
Its job is to direct input and output traffic of the computer as data
moves to and from the various peripherals. It performs translation
of the data so that the CPU can understand the input data and the
peripheral device can understand and accept the output data. For
instance, 1t emables a computer to transfer information to a
printer.

To simplify and standardized the inferfacing, standards have
been developed and accepted all over the world. They define how
the data is to be transferred. Most microcomputers have a standard
interface or 1/O port for attachment. Two devices using the same
standard should work together properly. The computer which has
no standard ports, would cost heavily to enable it to use a printer
or other peripheral device.

Interface Standards

Let usdiscuss the three most commonly used interface stand-
ards which are:
1. The Centronics paratlel interface,
2. The RS-232 C senal interface &
3. The IEEE parallel interface.

All ate industry standards and are used by manufacturers.
However, there are many variations in practice.

One need not knew how an interface works but the advan-
tages and disadvantapes of cach should be undersiond for proper
selection of devices hike a printer, modem cte,
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The panicular devices attached to the computer decide what
intesface is required. Some devices can use ‘parallel’ as well as
‘setial'interfaces , the printer is a famous example.

Interface cards can be used to convert {rom one interface 1o
another whenever required for interchangeability.

Before discussing about the interfaces letusdefinea few terms
connected with interfacing & transmission.

Parallel & Serial Transmission
There ate two different manners in which data can besent and
received 1o and from the CPU and the peripherals,

1. Paraliel and

2. Serial .

Parallel transmission means that 8 data bits representing a
character are sent to receiving device, over a set of wires, all at one
time. In serial transmission each of the § bits are sent one at a
time, all using the same single wire.

Serial transmission is simpler, slower, more flexible and usu-
ally cheaper than parailel transmission. It is generally used when
peripheral is focated at some distance from the CPU since cables
for parallel transmission are very expensive.

Paratlel devices usually operate with one specific system.
Devices that use parallel transmission are iypically high speed
peripherals such as disk and tape drives. Some devices like CRTs,
keyboards, and printers can use cither transmission, parallel or
serial. Therefore, while sel g a p systemit is y
to know the specifications of the peripherals that are going to be
used.

Handshaking

The transfer of data from one device to the other is a slightly
complicattd process. The devices have to properly coordinate their
activities for successful transfer. For example, when two devices
operate at different speeds, the faster of the two has 1o pause
intecmittently so that the slower one can catch up with the faster one.
Handshaking is & sort of mutual agrecment, consisting of some
exchange signals, forcontrol of transmission. .

Synchronous & Asynchronous Serial Transmise’

Serial transmission is possit™* P

1. Synchronously

2. Asynchronousty. R
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Comparison of Serial & Parallel Transmission

Parameter Serial Paraltel
Efficiency Lower Higher
Process of One bit at a ime

transmssion
Speed

Cost

Useful when

Used with

Standard

Flexibility with
different makes

Low
Cheaper

Penpheral is at distance
from CPU

CRTs, keyhoards,
printers eic

RS-202-C
Can use printers, terminals

& other devices of different
makes

8 data bits at 3 ime

High

Costly

Peripheral 1s near to CPU

Disk & tape dnves
specially & also CRTs,
keyboards, printers etc.

“Centronics’ parallel & {EEE

Operates with one specific
system.

Request character

CPU

Character
ready

Printer

Character transfer

Fig 15.1 Handshaking

1. in synchronous transmission, the bits are sent in a regular
pulse. This requires complcxc synchronization of the peripheral
interface and the rectiving device (lhc peripherals) with each other,
The pulses are counted and accumulated into characters. When
the CPU has no data 10 send to the device, the device sends syn-
chtoniring characters to Leep its timing nght.
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2. Another method of serial transmission 1s asynchronously. The
beginning and end of each character (byte) are marked by start
and stop bus: This way the data can arrive at any time since each
character 15 identifiable as a separate character any time. The
receiving device recognizes the start & stop bits, counts the bits
in between & recognize the character as it arrives.

Centronics Parallet

For paralle} interfacing no other interface has received such
wide popularity as Centronjcs parallel. Centronics, a print:_r
manufacturer, had developed it for its-own printers. It was subse-
quently accepted as an ‘industry standard”.

1. Ytdefines the use of 36 lines
(i) B lines for paraliel transfer of data.
(i1) 3 hines for control & handshaking i
(in)25 lines for information about simplest applications &
uses by various printers. For example, information that
the printer is on-line, or the'prnter has an error, of the
paper is over, & s0 on,

2. This integface permits a maximum of 5 fect cables for con-
necting to devices,

Transfer

The handshaking lines control the exchange of data The
three lines ate:
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(i) data-strobe line
(i) acknowledge line (ACK) &
(ili) busy line

The process of transfer of a byte from a computer to printer is
something like this The computer selectively activates the data
lines corresponding to a particular character. The data-storage line
is also simultaneously activated. The printer then activates the
busy line to inform the computer that the printer is accepting the
data & the computer should stop sending further data Once the
printer has received the character, it activates acknowledge line &
deactivates the busy line. Recognizing the acknowledge signal the
computer knows that the transfer is complete & it starts sending
the next character & the whole process is repeated for the next
characters. If at any tume in the process, there is a delay with the
printer, it simply activates the busy line & the computer pauses.

RS-232-C Serial Interface

RS-232-C (RS standing for recommended standard) was
adopted by the Electronic Industries Association (EIA). It has
become the most common voltage standard for serial transmission
on printers & modems. Th: standard ensures uniformity of inter-
face b data p and data pr ing
terminal equipment. It 1saccepted by most of the manufacturers all
over the world.

‘The standard specifies the voltage levels for signals exchanged
between the devices, It specifies what voltage is required to define

a'0” or 't” so that the device can distinguish data from noise on the
line, .

RS-232-C is more common for micros. It’s used for ‘serial'
devices, the most common among them are printers and modems.

The serial transmission in general is inefficient compared to
parallel transmission. However, it is very advantageous for long
distance transmissions, much better than parallel transmission.

RS-232.C, in particular, is efficient for long dista=zs interfa-
¢es transmission due to the fact that it involves foswr fret & fess
bulky cables compared to other parallel inferfeces. Transmisoes
up to 20 metres can be made with simple czbws Fopr higher ¢
ces, modems in place of wires are the besr 2 good for™

distance transmission such as thet se:; ¢

. 1}‘
Lrneed m tefepho~ ™ o
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RS-232 C Parameters leftout

Although the hardware requirements for RS-232 paraliel
interface are quite clear, this interface does leave some questions
unanswered about some important issues. Some parameters are
left undefined. For instance,

. What is the data transfer rate?

2. How would the separation between bytes of data be
recognized?

3. How many bits does 2 word have?

4. Full duplex or half duplex

5. Parity check, & so on.

The parameters have to be agreed upon by all the three, the
device to be connected, the computer and the software, before
transmission takes place,

(i) Baud rate: The lines in RS-232-C only apen up the gate for
data transfer, they dont cantrol the rate of data transfer. Some
devices can transmit and receive data faster than others. For
instance, a printer generally prints data very slowly whereas a
video display unit displays the characters as soon as they are
entered through the key board.

(ii) Separation of bytes: In serial transmission, the receiver has to
know the beginning and end of a byte. To cleatly distinguish, the
sender inserts start and stop bits in the formation of the character.
Generally, either one or two stop bits are used but the transmitting
and receiving devices must agree on this number prior to
transmission..

(ifi) Size of data hyte: The ASCI standard uses seven bits for
representing alphanumeric characters but other codes may usc 2
different number. The number of bits used for a character is called
‘word length’. The serial transmission involves the disassembly of
bytes of data & for correct 1 bling of bytes, an ag on
byte size is vital,
(iv) Full Duplex and half duplex: This parameter decidcs' whether -
the tr ission is ony y or t . RS-232-C permits trans-
mission and reception of data on separate lines. This is caled full
duplex mode and is useful for modems and 1erminal, since they
can transmit and receive simultancously. However, fm: some
© ¥ . specially with printers, the hal{-duplex mode is more
e, permitting tr ission in only one

.‘IA
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1EEE-Parzallel

Scientist & Engineers were the first to use the computers in
carly 1970s. One of the greatest problems they faced was how to
successfully interface the equipment from earher manufactures.
The carlier computer peripherats, manufactured for one computer,
could not be easily linked to work with another computer. Lot of
‘incompatible’ devices were manufactured.

To overcome this incompatibility,the Institute of Electrical &
Electronics Engineering (IEEE) proposed a parallel interface which
was later approved by the American National Standards Institute
{ANS]Y). The interface is mostly known an IEEE standard, how-
ever, it isalso known as GPIB (General Purpose Interface Bus) &
HPIB (Hewlett Packard Interface Bus).

Some of the features of this standard are

() It defines a paraliel transmission. The most common
parallel device for which it's used is a floppy disk drive.

(i) Tt permits connection of -upto 16 devices on the single
common cable, each device distinguished by a separate
‘address’ number.

(i)  Forefficient data transfer the maximum combined length
of cables between devices should not exceed 20 metres or
twice the number of devices, whichever is less. Thus, if 7
devices are connected, the total cable length permitted is
14 meters,

(iv)  the rate of data transfer is higher than either RS-232 C
Centronics Parallel.
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)

()

(vit}

the data 1s transferred by means of adoption of three roles
by the devices, that of a ‘controlier’, a ‘tatker’ & a "lis-
tener’, Generally, the host computer takes the role of a
controlier & can direct any other device to take any role, a
talker or a listener.

The talker suppfhies data to the cable & the fis-
tener picks up data from the cable.

This standard does not need other parameters like parity,
baud rate, etc., unhke RS-232 C where they must be
defined.

In spite of its positive features, very few manufacturers of
computer devices, except for Hewlett-Packard & Com-
modore, have adopted this standard. The main reason (s
that Hewlett-Packard has got proprietary rights over the
three-line handshaking (Controlfer, talker & iistener}
protocol.
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IBM-PC & Compatibles

IBM has introduced a class of microcomputers. The one
based on 8088 chip & released in 1981 is known as a 1BM-Personal
Computer or IBM-PC. Since the introduction of PC, 1t has
become the most popular & useful computer all over the world.
Millions of psople are using them. The PCs are versatile, easy to
operate & thousands & thousands of people & companies have
written application programs for 1t. A number of new hardware
suppliers have been born selling their products independently for
use with PC.

1BM Monochrome _
Display

Systen Unut .

Dishetie Dnves

- keyboard

Fig 16 1 The tBM Personal Computer

IBM has introduced four personal computers
(i) IBM-PC

(i) IBM-PC/XT

(i) 1BM-PCjr &

(1v) IBM-PC portable
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They differ in price & capability. Bach can be used in business,
home, education* & numerous other applications, We shall be
primarily discussing IBM-PC, the most representative PC among
all four In fact,many computer programs run on all the four
systems. Differences among the madels include storage capacity,
video screens, keyboards, expansion capabilities ete,

The entry of PC has been a very significans event. It is sold at
a prive low enough to be brought for home use, but powesful
enough to run a business with. No longer can a computer pro-
fessional boast that his computer is superior to another camputer
run by a school boy. The heart of both the business computer &
the personal computer is the same,very powerful, very chesp,
square of silicon about 2 mm across, The distinction between
‘personal computer & *busi puter' is disappearing,

The progress in PCs since 1980 have been astounding.
Someone has estimated that if the aeronautics industry had pro-
gressed as guickly as the computer industry over the past 40 years,
airpfanes would cost a few thousand rupees.

PCs are powerful, dependable & inexpensive, In word proces-
sing, accounting, cost projection & several other key areas 9&'
business & administration, a PC will pay for itself in less than six
months, It is 2 machine that sits on virtually every desk & has
become so common place as to be 1pnored.

A PC can sort 2 list of 10,000 names & addresses ipto
pincode order. The same list &t can sont again into Aiphabetical
order. 1t can separate by state & list alphabetically within each
state & so on. Ali p 3 binations ave possib

PC running a word processing program is a word processing
computer; the same PC running an accounting program, is an
accounting compuiér and 50 on.

PC System Components

A basic PC-system is shown, The various possible compo-
nents, add-ons et¢., are shown in block diagram.

We have cavered most of them in concerned chaplcrsi( w;
shall reproduce & briefly discuss some of them hese for the sake o
ready reference.

The PC Microprocessors
Intcl 8088 : This is the chip which 1BM chose for its personal
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computer. Intel’s 8088 microprocessor is unusual. It has the attri~
butes of both 8 bit & 16 bit chips. It combines the increased
capabilities of a 16 bit processor which can communicate with an 8
bit world. It is more powerful than 8 bit but the least powerful
among the 16 bit processors. It is referred to as an 8/16 chip to
distinguish it from the ‘truer® full 16 bit chips, such as Intel-8086.

Use of the 8088 chip allows the IBM-PC to be compatible
with both the standard 8 bit (like 808078085 chips) & 16 bit (like
8086) hardware and software currently in use.

Because of its 8-bit external bus, the 8088 can usc 8 bit
support chips, a fact that adds to its cost effectiveness, a primary
consideration in IBM’s sclection of this chip.
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'I:h: 8088 (& also 8086) chip has I Mb dircct addressing
capacity with a 20 bit address bus, It also provides, 24 operand
addrcs_smg modes, -word by 16-bit register set with symmetrical
operations, as well as byte, word and block operations.

The 8088 is divided into two separate processing units:

1. Execution unit carries out all instructions.

2 The Bus Interface unit fetches instuctions and move data
between the 16-bit internal bus and the 8-bit external bus. This
enables the 8088, and its full 16-bit brother, the 8086, to perform
its computing functions internally while it's busy fetching and
sending data back and forth, In other words, while the 8088 seems
otherwise pied by icating with its 8-bit external
cnvironment, it is still doing its work within the internal 16-bit
pracessor. This means that the 8088 is a faster microporcessor
than its grandfather, the 8080.

IBM’s entry into the micro market with the adoption of 8088
for its IBM-PC made a great success story of 2 micraprocessor
that otherwise would have passed unnoticed. The IBM’s continued
patronage assured it a status of a leader. However, as soon as 1BM
announced a suceessor to its PC which runs on a more powerful
16-bit chip, the 8086, the 8088 is fading away.

Intel-8086: It js a full 16-bit version of the 8088 and more powerful
than 8088. The last digit ‘8" in the 88 means 8 bit, the ‘6" in 86
means 16-bit. There is very little difficulty in moving from 8088 to
8086 for the programmers since the programs written for the 8088
& 8G86 are mutually compatible. The 8086 has the same archi-
tecture, addressing modes and set of instruction as the 8088 except
for the Bus Interface Unit (BYU). The 8088 BIU communicates
with an 8 bit external bus, that is, it receives data in 8 bit units.
The 8086 can communicate with a 16 bit external bus i.e. receive
data in 16 bit units & therefare, it does not have to convert data
recieved in 16-bit urits to 8 bit units for processing purposes.

‘The internal and external functions on the 8086 .pcrmk the
chip to perform tasks at the same time which other chips ‘have to
perform sequentiaily. For example, a Z80 chip requires an
interrupt to take place before the instmdio‘ns, for performing an
input or output data ication funct can be e
The input ot output function on the 8086 chip can take place while
the chip’s internal processor is working away.
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If one has a choice, one should not go for 8088 based micro,
rather he should opt for 8086, One might think that micro-
computers using the 8086 cost much more than 8088-based models.
In fact, there is no price difference at all or the 8086 may even be
cheaper.

80186: It is a 16-bit chip slightly more powerful than 8086 16-bit
but most of the 8086 software is not quite fast with 80186.

80286: This is the most powerful among the 16-bit chips.It is used
by IBM on its IBM-PC/AT. The introduction of more and more
AT compatibles is causing wide popularity to this microprocessor.

Unfortunately, not much fresh software has yet been written
for 80286 so that it isbeing run with the wide software written for
8088/8086. This downgrading lowers the performance of 80286 in
the sense that it works at 8086 speed when used with 8086
software. Once the software, modified or specially written,for
80286 becomes available,the capabilities of 80286 would become
more obvious and the chip would be appreciated and accepted by
one and all.

The 80286 does have one disadvantage, it belongs to the 16-
bit group of chips from Intel (8088, 8086, 80186 & 80286).
Though, most chips in the group can run software written for the
other chips, for example, the 80286 can run all software for 8088,
8086, & 80186, unfortunately, the other chips can’t run every
software written specifically for 80286. This is one factor for slow
acceptance of 80286 by the users already used to 8088 and now
8086.
Upgrading RAM

Regardless of the amount of memory that comes with the
computer you'll need more of it sooner or later, Maybe you can do
a lot with memory already available, but you could do still more if
You had more memory.

Most micros offer the option 10 add more of RAM later, i.c.
after the system has been bought. Adding RAM is quite simple &
cheap now. The larger the addition, the lesser the money spent
per kilobyte. ~

When you add memory it is necessary to add several control
circuits called memory boards or circuits in addition to the chips.
These boards cost more than the chips.
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Adding memory is not risky with the IBM-PC. These
computers have room for some memory expansion in the basic
computer. The memory expansion 1s just a matter of plugging in
chips or a circuit card into the sockets on the computer. The
sockets are already there, all you have to do is buy the memory
chips separately & plug them into the sockets There 1s nothing to
cut, solder, or modify. This way the IBM is capable of using up to
500K of memory. You can add up to 256K of memory to the
IBM-PC by plugging m chips, but additional memory must be
added by plugging in more expansion memory cards. It 1s usefut to
note that plugging in of memory chips does not violate the
warranty

The IBM Floppy Disk

The IBM-PC disk-drive uses single-sided-double-density or
double-sided-double-density diskettes, though, they are rated for
quad-density, The PC-AT uses disk drive that writes data on both
sides of the diskette. It uses double density diskette for its 360KB
drives and quad density diskettes for its 1 2MB draves.

IMB & DOUBLE SIDED FLOPPIES

The subjett of recording both sides of a floppy disk was 2
controversial one until recently,due to following reason

Inside the jacket surrounding the floppy disk is a special wipe
material, to provide a continuous cleaning action for the disk,
whenever it is in motion. When one side is being recorded or read,
the rotation action is always in one direction and contaminants are
collected on the inner wiping material. If that same dike is then
turned over to record or read the other side, this ‘other side’
revolves in a direction opposite to the direction in which it had
moved when it was the “up side™ As a result, the comaminat'mg
material is pulled i the opposite direction by the rubbing action
of the disk. This back-flushing action has a great danger of
loosening & dislodging of that old debris. This debns can be
redeposited on the disk’s surface & also cause disk failure

IBM has solved this problem by imrodu'Cmg a system that
permits recording on both sides of the floppy disk. The system, the
IBM 3600, uses two heads, one above and one under, to engage
both sides of the floppy. By using this method, 'lBM has avoided
turning the disk over and eliminated the possibility of any damage
when the disk rotates in reverse direction.
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Formatting

i h

One cannot use a floppy i 1y afterits p from the
market. A new floppy has to go through a process called
formatting’ or ‘imtializing’ before it can be used. However the
IBM-PC & compatible disks are available ready formatted in the
market and can be used immediately after purchase.

Soft Sector or IBM Compatible Format

The speciality of this format 1s that the disk has only one
index hole. This solitary index hole in the disk determunes the
location of the first sector

The rotation speed of the floppy disk & the time it takes to
arrive from the first sector to a particular sector would determine
the location of that specific sector. In the soft sector format, a
number of tracks, generally 77, are recorded around the disk in
concentric circles beginning at the outer edge and proceeding
towards the centre. The disk is further divided into generally 26
wedge like sectors,

Each of the track in the soft sector format 1s indentified by a
double digit number beginning with 00 through 77. Track 00 at the
outer edge of the disk ts not used for data recording. The sectors
are also assigned numbers from 01 to 26, With 76 tracks in 26
sectors for recording of data, the combination provides us with a
total of 76 x 26 1.e., [976 distinct and discreet recording areas.

Each of them is specified by the track number, say 06 and the
sector number, such as 15. A zero 15 used to separate the track
number and the sector number, so in this example 06015 re-
presents a unique and compete “address” on the disk where
formation can be recorded & read till it is either erased or
replaced by recording or new information. (The information or
data which is recorded or stored at a specific address is called a
record) It 1s important to note that one record is put in one sector
with one, two or more tracks in length and only when all the
tracks in a sector arc over, the record would spill over to next
sector & so on.

Soft sector disks are normally available in the market already
imitalized. This means that record indexes have been pre-recorded
at the beginning of,and at various locations within the sectors so
that when the disk is placed in use, the user can simply call the
various addresses. This causes the computer or the disk-controller

wa.
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in the disk-drive to move the read/write head to the address called,
and it prepares the system for recording of new data or reading of
data alrcady present there. The soft sector format simply identifies
the method by which prerecorded addresses areusedto focate the
various areas within a disk where information can be written or
read.

IBM Floppy disk storage capacity

Let us examine the formation of sectors & tracks on JHM—
disk i.e. the disk using MS—DOS {(or PC—~DOS). All MS-DOS
systems use the same principal for disk layout. For a 5% floppy.
it varies from 40 tracks and 8 or 9 sectors for double-density
{whether single-or double-sided) through 80 tracks with 15 sectors
on a high capacity floppy used on PC/AT. Each sector always
contains 512 bytes (4 KB}

The details about the layout are as follows:

1. A regular floppy has 40 tracks The high capacity floppy
(e.g. used with PC{AT) has B0 tracks.

2. There are 8,9 or 15 sectors in a track. Generally used floppy
has 9 sectors. High capacity one has’_ls sectors.

3. Asingle sided 5%™ floppy disk thus, has 40 tracks.
9 sectors per track
% KB per sector
i.e. 40 tracks x 9 sectors per track x ¥ KB per sector
1e. 40 x 9 x 5 KB = 180 KB capacity.

4. A double sided floppy has
80 tracks {40 tracks x 2 sides)
9 sectors per track
i KB per sector
i.e. 80 tracks x 9 sectors per track x ¥ KB per sector

ie 80x9x ¥ KB =360 KB capacity

S, MS--DOS version 1 0 recognizes only § sectors per track
and accordingly floppy’s capacity would reduce to 160 KB &
320 KB respectively for single sided and double sided.

Please note that the statement that a 5%” double sided, 8
secior-per-track, 40 track floppy has 360 lfB capacity is no;
perfectly correct. In fact, not afl 360 KB1s available for storage o
user information as some space is spent on o\cirhcads l}kc disk
directions, file allocation table, etc However, in practice, ong
gencralty mentions the full capacity of the floppy.
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Table 16.1

IBM Floppy Disk Drive Features

Purpose
Manufacturer

Type

Capacity
unformatted
formatted

Track density (tracks
perinch)

available

used

Number of tracks

Sectors per track DOS 1.0
DOS 1.t
DOS 2.0

Bytes per sector

Seek time (track to track
access time)

head setting time
Max start/stop time
Data transfer rates

Rotational speed

Storage of programs & data files
Tandon Magnetics Inc.

Single-sided/dauble density (SSDD}
Double-sided/double density (DSDD)

250K currently, potential of 500K
160K with PC-DOS

48
40

77

8
8
9

512

8 ms

25 ms

500 ms

250,000 bits/second.
360 rpm.

PC/XT & Winchester Disk

ms ~ miliseconds

The PC/XT has a Winchester hard disk of I0MB capacity. A
winchester disk has the greatest disadvantage in that it is fixed, you
can not remove the disk cartnidge from the disk-drive and insert
another one. Thus, the overall storage capacity is restricted. Once
the disk is filled up, you have to copy or back-up on to seperate
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floppies. This means that although the on-line storage capacity with
w'\pchcsler disk 15 much greater than with floppy disks, the fiexi~
bility is not much improved.

Since, Winchester disks can not be removed, a microcomputer
wEth Winchester disks also often has a floppy disk system along-
with the Winchester disks to allow for back-up storage. This is the
case with the IBM/XT. The IBM/XT’s hard disk has a capacity of
1OMB. It has the cartidge drive built into the case of the machine.
It also has in addition, one floppy disk drive system. Thus,
IBM/XT has one hard.-disk drive & one floppy-disk drive.

IBM Hard disk storage capacity
The hard disk supplied with JBM-PC/AT is 2 20 MB capacity
disk. Let's see how this figure comes.

1. This disk unit has two rotating disks (platters) within it.
Data is recorded on both sides of each platter giving four
surfaces. The surfaces are numbered as 0, 1,2, & 3.

2. The unit has 615 cylinders.

3 Since there are four surfaces in the unit, each cylinder has
4 tracks.

4, Each track has 17 sectors per track i.e. in all 68 sectors
per cylinder.

5. Each sector has capacity of % KB (§12 bytes}.

Thus, a hard disk can store a total of 615 cylinder X 4
tracks per cylinder X 17 sectors per track X 1% KB ie.,
615X 4X 17X % KB=20910 KB = 20.9 MB.

However, this figure is slightly misleading. The reason being
that one whole cylinder & four sectors of each of the other
cylinders are reserved and are not available for storage of user
data. So a cylinder having 68 tracks (4 tracks X 17 sectors per
track) actually stores data on only 64 tracks. Also out of 615
cylinders, 614 are available for storage. So effective capacity
available for p and data is reduced to 614 cylinders of 64
sectors i.e.,

614 % 64 X 14 KB = 19644 KB = 20 MB (approximately)

That's why the hard disk with IBM-PC/ AT is called a 20 MB
disk.




237

RGB Colour Monitor

IBM-PC & some other computers use a RGB colour monitor.
They produce best quality colour displays. They have separate
inputs for, the brightness of each element in the display (luminance)
&, the colour (chrominance).

Monitor & Upgradation

The IBM-PC has two display systems. One monochrome &
one colour. The monochrome display card generates excellent
character text output on a video. The colour display creates very
high gquality colour/graphics. If the user wants both excellent text
display & colour graphics he canbuy both IBM monochrome &
1BM colour display cards. Alternatively one can buy a single card
having both features, from a different manufacturer.

IBM CPS-80 Printer

The IBM Printer is a version of the Epson MX-80 printer.
This printer has an output speed of 80 characters per second.

The printer will accept forms with a minimum width of 4
inches and a maximum width of 10 inches. Papcr is fed from the
rear to the unit, The unit's ribbon is enclosed in a removable
cartridge. Each ribbon has a print capacity of 3 million
characters i.e. about 1500 pages of approximately 2000 characters
each or about 10 hours work. The IBM printer uses a bidirectional,
9-wire printhead, the print head has a life expectancy of 30 million
impressions. It can be easily replaced by the operator.

A 9 X 9 dot matrix pattern is used to form characters.
Character sizes may range from 5 to 16.5 characters per inch (cpi),
On an 8 inch line width, these pitch sizes (5, 8.25, 10 and 16 5) will
produce a maximum of 40, 66, 80, and 132 characters respectively.

IBM offers two versions of the CPS-80 printer, the Matrix
Printer and the Graphics Printer, The main difference between the
two is that the Matrix Printer can not select the subscript,
superscript, or underline print modes and can not change print
modes within a line. The Graphics Printer is capable of these
operations.

The IBM printer offers 3 different printing styles; normal,,
double, and emphasized. #*
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Table 162
1BM CPS-80 Printer Features

:
1BM CPS-80 Features

Manufacturer. Epson America Inc.
Model MX-80
Size. Height: 4.2 in. 107 mm

width: 14.7 in. 374 mm
Depth: 12 ¢ in. 305mm
weight: 12 1bs. 5.5 k&-

Prinung speed 80 characters per second.
interface: Paralle! (Ccmmnics Standard)
Forms gprocket feed paper

Minimum width 4 in.
Maximum width 10 in.
Maximumthickncss 3ply: 012in

Power” 230 V. AC, 50 Hz. 1 amp max.
Hardware features 1. 9-pin dot matrix prinlhead.
2. Bidirectional printing with logic seeking-
3. 9X9 dot character. 96 ASCIL characters.
64 graphic characters.
Black ribbon cartridge million
character life cxpeclancy)
5. Ppaper-out sensor.
6. Seif-test

Fel

Software, 1. Print Sizes
Controlied
Features Max. characters:
Name Pitch Per lin¢
Normal 10 80
Enlarged 5 A0
Condensed 16.5 132
Condensed/ 8.25 66
Enlarged i
2. Print Styles® Normal, Double & Emphasnzed
3, Line Spacing- Adjus!ablc t0 6,8, 0T 10 hines per

inch. i
Horimma\ and vertical 1abbing.

//
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IBM-PC Keyboard -

Let us discuss the keyboard supplied with IBM-PC & 1BM-
PC/XT.

The IBM keyboard is a fun to use due to 1ts solidity,
curvature, finish, and tactile and auditory feedback.

The central part of the keyboard 1s similar to that of a standard
QWERTY Typewriter, with some special extra keys added. The
additional keys are, 10 functional keys on the left, a 13 keys
numeric key-pad (including + & - keys) on the right, and a few
more special keys. There are 83 total keys including 10 {unctional
keys, 11 numeric keypad key & 55 keys in the central position.

Two colours are used, white and grey. The white keys, except
for a few extra symbols, are identical to those on most typewnters.
All these keys including the space bar, have auto-repeat feature,
the designated character will repeat for as long as you hold down
its key.

The grey keys surrounding the letter, number, and symbol
keys perform a vaniety of functions,

The keyboard’s adjustable legs allow using it in two position;
tilted or level. The level position 15 a 5 degree angle & tited
position 1s the slanted 15 degree angie with the horizontal. The
coiled connecting cable gives freedom to move it at will If you
take the cord by both ends and stretch it out, it will be much
looser and the keyboard would be easier to position

The keyboard is very simple and convenient A pencil ledge
just above the top row of keys 1s provided to keep a pencil or pen
on it. Depending upon the pl nt of the keyboard, one can
also use 1t to write notes or documents Two accessories are
available that take advantage of the pencil ledge, templates that
display often used commands and function key definition, and
plastic dust covers
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Table 16 3 1BM/PC keyboard keys

i
Mg of keys.”” Specification/ functions

26. A to Z characters
10 0109 numerals

- 1,08, :,~,<>,?

1 space bar
10. (F 1) to (F 10) function keys
1t Numeric keypad & atrow keys:

Uppercase 0 1 2
Lower case Ins, End, [
3 4 8,
PgDn, =,
6 1. 8
—~, Home [
9 Num Lock
Pgup,

14 Control/specsal keys
I hine of keyboard (Esc), (+), (scroll lock)

M, » @)l ()

i, ,, (el

v, . @), §).(Part SC), &)
Vo w (Ah), {Caps lock), (Del)
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[F-4]
[F-5]

[F-6]

[F-7]

[F-8]
(F-91

[F-10]

1
[Enal

tl\.mugh

9
Dn

1

SAVE KEY - It's followed by the name of the
programme which is to be stored. This is used to store
a program that is in memory into a storage device (ex.
floppy-disk).

CONT KEY - (stands for continue) This 1s used to
restant {continue) a program after.it has been tempora-
rily interrupted by a STOP or CTRL BREAK.

LPT! FUNCTION - This function is used to transfer
data from the display to the printer, When pressed in
comjunction with (F-1), the program lines of the pro-
gram in memory will be printed.

TRON KEY - stands for trace on. This causes the line
number of program lines to be displayed as these fines
are executed.

TROFF KEY - Stands for trace off. This is used to
cancel the F-7 (TRON) function.

KEY - Key isused to change the specific function of the
other nine function keys. N

SCREEN KEY - This is used to return a program to
the character mode from the graphics mode and also to

tarn off all colour.
‘Wordstar' moves the cursor to the end of a file.

Numeric Keys (13)

{Num Lock] : This means number lock. This key is
a toggle key. When the [Num Lock] key is pressed one’
time, the numeric keypad is in the aumeral mode.
When the Num Lock key is pressed once again, the
numeric keypad is in the cursor control mode. When-
ever the system is powered on, ths numeric keypad is
automatically set to the cursor control mode.

Numeral Mode

While the [Num Lock] is in the numeral mode (status
Tight on), keys 1 through 9 will enter numbers when
they are pressed. The keys provide an alternative way
to enter numerical data that is generally much faster
than using the top row of the key board.
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While the [Num Lock] is in the numeral mode, the Del
Key will enter a decimal point.

While the [Num Lock] is in the numeral mode, the Ins
key will enter a 0.

The minus key should only be used in the numeral
mode unless otherwise indicated by a particular
program.

The plus keys should only be used in the numeral mode
unless otherwise indicated by a particular program.
Cursor Control Keys

The four arrow keys move the cursor in the directions
indicated by the arrows. In additions, when the cursor

(,_) (_.) reaches the edge of the screen it will generally “Wrap

»

[Hgm:]

around™ continuing forward to the beginning of the
next line. When the cursor reaches the bottom line of
the screen, pressing the Cursor Down key moves the
cursor down to yet one more line, which appears at the
bottom of the screen. While the line previously at the
top ‘scroils’ off the top of the screen. When the cursor
reaches the last line of the text, the Cursor Down key
has no further effect.

Cursor Control Mode

While the Num Lock is in the cursor control mode
(status light out), the Home Key moves the cursor to
the first character position in the top line (top left
position) of the screen, Some programs may move the
cursor to the first character of the line that the cursor is
currently on. One has to refer to the program user’s
guide of the program being used.

While the Num Lock is in the cursor contral mode, the

arrow up key moves the cursor up one line every time it
is pressed.

While the Num Lock is in the cursor control mode, the
left arrow key moves the cursor to the left one position
each time it is pressed.
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- ngh.lA arrow key moves the cursor to the right one
position each time it is pressed.

[ f 1 While the Num Lock is in the cursor control mode, the

dpwn arrow key moves the cursor down one Jine cach
time it is pressed.

I 1 1 While the Num Lock is in the cursor control mode, the
End End key moves the cursor to the last character of the
current line of type (Bottom left position),

While the Num Lock is in the cursor control mode, the

[ Det] Dclv }(:)’ deletes the character where the cursor is
positioned. If one holds the delete key down, it will
keep moving to the left, deleting characters until one
releases the key.

° While the Num Lock is in the cursor control mode, the
(lns] wsert key places the keyboard into the insert mode
when it is pressed. It's used to insert a character,
Entries are made at the current cursor position and all
data to the right of the cursor position moves to the
right to make room.
Pressing the Insert key again switches the keyboard
back into strikeaver mode Anything now typed will
overwrite characters already on the screen.

[PgUp] Page turners scrolling up to show the previous screenful
Pe D of data or down to the next, Some programs do not
[Pg Dn] implement these two keys.

Program Control keys{7)

The following 1s a description of the program cantrol keys:
[Esc] The Escape Key usually causes the computer to
1ignore whatever 1s entered on the the current line
But the line 1s not deleted form the memory of the
computer.

With some programs the Escape key is used to

provide a designated function that wiil vary de-
pending on the program or operating system used.
One has to refer to the user’s manual that comes

with the program for ths key's function.



=]

[Cin)

(1

245

The Tab key performs functions much like a type-
writer Its functions may also vary depending on the
program used. One has to refer to the user’s manval
that comes with the program

1t advances the cursor eight spaces forward or moves
the cursor to the next tab position to theright,if tabs
are not set

This key does nothing by itself, The control key is
used in conjuncticn with one or more other keys to
perform a command or functon. These commands
and functions will vary from program to program.
For example, by pressing the control & the scroll-
lock keys simultancously, a scrolling screen print
will stop. Refer to the user’s manual that comes with
the program.

The shift key is used to change lower case"lstters
to uppercase (capitals)

The alternate key is used with alpha typing keys to
enter BASIC Keywords. It 1s also used in conjuction
with other keys to perform various commands or
functions Refer to the user's manual for the program
10 us¢

The Backspace key is used to move the cursor one
character to the left whenever the key 1s pressed. Its

effect to the typing line may vary depending on the
program in use.

Usually it delets the character to the left of the cursor
and moves everything to the right of the deleted
character one space to the left. Itis also called
destructive-backspace-key.

The Enter Key is used to enter the current program
lIine from the screen into memory It is also used like
a carrier return key for text processing programs.
Refer to the user's manual {or the program in use.

With most programs, what one types appears on the
screen but is not actually entered into the computer
unless one presses this key, This gives a chance to
check what you have typed and make any necessary
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changc§ in data before CPU acts on it. In word-
processing program the key indicates the end of
a paragraph, pressing this key returns the cursor to
the lefi-hand side of the keyboard, down one line
from its previous position,

Pressing the insert key again switches the keyboard
béck mio strickeover mode. Anything now typed
will overwrite characters already on the screen

Control key Combinations

The control key is used in conjunction with other keys 10
perform various fuctions in BASIC. If an application program is
used, these functions may vary, so 3t is important to refer to user’s
guide for that program

The fgllowing 1s a description of the functions of the Control
Key combinations while using BASIC. Note that the Control hey
1s pressed down first, and is held down until the combination key
has been pressed and released.

[Cusi}+{Seroll fock]
This combination can be used to stop a program
while it is runming and to identify the hine number
where it stops.
{Ctr}+{Num Lock]
Thus combination is used to stop a program while
runmng. The program will continue when any hey is
presssed.
[Cirip{e=]
Combination of the control and Tab keys moves the
cursor to the next word on the current line
[ctap + 1 25]
The combination of the Coatrol, Shift and Reverse
Tab keys moves the cursor 1o the preceeding word
on the current fine.
{Ctr1}*{7 Home)
The combination of the control and Home heys
erases all data from the screen and moves the cursor
1o the upper left corner of the screen.
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[CtrllHAlt] +{Del]

The control and Alternate keys are pressed and held
down until the Delete key 1s pressed. The combi-
nation of these keys cause the system to reset and
reload the program or opoerating system from a
diskette in drive “A” or fixed disk drive “C™.

Miscellaneous Keys

The keys are outlined 1n gray. The following 15 description of
the keys functions.

[Caps Lock]

[PriSc}

Like the [Num Lock], the Caps Lock 15 a toggle key
When the Caps Lock key is pressed one time, the
keyboard is locked in upper case and the letters
typed will be capitals. When the Caps Lock key is
pressed one more time, the keyboard is locked back
into lower case When the system is powered on, the
keyboard 1s in the lower case mode

Unlike the normal typewniter, however, pressing this
does not affect the number of punctunation keys. Also
unbike a typewriter, pressing [Shift] on the PC does
not release [Caps lock]; instead, you ‘toggle’ off [caps
lock] by pressing 1t a secome time. When [caps lock]
is on, however, pressing [shift] generates lower-
case letters,

The PrtSc (Print Screen) key enters an asterisk (¥)
onto the screen when the keyboard is in lower case.,
If the shift key is held down while the PriSc key is
pressed alf data on the screen will be printed, if the
printer is on,

[Scroll Lock]

[Sys)

The Scroll Lock/Break Key is used with the
Keyboard in lower case. While the [Cril} (control)
key is held down, press the Scroll/Break key to
interrupt a program while it is running.

The system [Sys] hey will function differently depen-
ding upon the program application being used. Refer
to the user’s manual that comes with the program.
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IBM~-PC & Operating Systems

IBM offers three different disk operating systems for its IBM-PC,
They are the; )
1. PC-DOS
2. CPIMBs &
3. UCSD-p-System

All of them perform similar functions but the ways in which
these functions are attasmed are different. These differences cause
each DOS to give a different personality to the IBM-PC.

We have already discussed PC-DOS and CP/M but shall
reproduce PC-DOS for easy reference.

PC-DOS & MS-DOS

Tim Paterson wrote an operating system n 1980 & catled it
Q-DOS (Quick & Dirty Operating System!) It was written for
Seatle Computer Product’s S-100 system using 8086-micro-
processor, Q-DOS was subsequently quite improved & by the end
of 1980, it became 86-DOS.

The §6-DOS had the same interface conventions as the ones
used in CP/M. Software developers by then had written a large
number of application programs to run under CP/M. It was
important for Seatle Computer, for marketng its 8086 interface
card that the huge software writter for CP/M should run on 86-
DOS & then only users would be atisacted towards superior
features of 8086 chip.

When 1BM decided to enter the micro market, it chose
Microsoft for developing an operating system for IBM™ personal
computers. From 86-DOS, Microsoft successfully developed an
operating system on 3 prototype IBM-PC which used Intel-8088
microprocessor. Just before the release of 1BM-PC, Microsoft
purchased ‘exclusive’ rights to §6-DOS from Seatle Computer,
renamed it as MS-DOS & started selling it officially undec this
name. MS-DOS is now available on a variety of 8086/8088 based
microcomputers, IBM was just one of the purchasess, but a giant
purchaser of MS-DOS. IBM uses the MS-DOS under the name
PC-DOS.

“The moment IBM announced its PC, a large number of
application programs were written for it creaung an independent
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base for MS-DOS. The MS-DOS did not have to cater or bother
for large software written for CP/M & therefoe, it did not have to
adopt same interface conventions as that of CP-M. Due to this
reason some inherent limitations of CP/M were not to be repeated
in MS-DOS. It was quite unlike 86-DOS which survived on
CP/M software & had to inhent the limitations of CP/M.

MS-DOS is thus, many steps beyond CP/M. It is not irntat-
ing which CP/M users generally complain & it can handle error
conditions very competently. In short, it is user-friendly.

MS/DOS resembles CP/M in someways However, in actual-
ity, it is a version of XENIX, an operating system from Microsoft.
XENIX is in turn a version of UNIX, an operating system
originally developed by Western Electre.

UNIX—>XENIX—+MS-DOS->PC-DOS

MS-DOS and Versions

MS-DOS was released 1n versions of—

1.0 for IBM-PC with floppy dnives & 64K memory
2.0 for IBM-PC/XT with hard disk drive

31 forPCjr

30 for IBM-PC/AT

MS/DOQOS version 1.0 was a very significant 1mprovement
upon CP/M However, no support was provided for hard disks, 1t
was provided only for floppies which too will hold a2 maximum of
only 112 files.

Version 2 0 had tree-structured filing system & was the first
major move towards multitasking & multiuser systems. It could
use hard disk & print-spuoling.

Version 3.0 had networking capabilities, High capacity
floppies were supported.

MS-DOS has several versions in circulation.

Since new versions are introduced from time to time, yow
may find a user with MS-DOS 2 0 version & the other with more
up-to-date 3.1

The latest versions generally drive all the machines which run
older versions, For instance, MS/DOS 2.1 drives IBM-PC, IBM-
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PC/XT, PC jr & all the compatibles such as Compaq & the Zenith
150. Packages written for 3.1 will not be able to run under 2.0,
whereas, MS-DOS 3.1 can run ‘all’ software written for MS-DOS
till 2 still new version is released. The advice is to get the latest
Yersion.

If you have a micro running an old version of MS-DOS, you
can buy the latest version separately, may be at extra cost (some
service & maintenance contracts include upgrades free of cost), &
load 1t on your micro without much difficulty. However, if you are
going to buy a new micro, buy the one which has the latest version
of MS-DOS.

The Difference Between MS-DOS & PC-DOS: 1BM's PC-DOS is
just another name for MS-DOS (Though there are slight differ-
ences). MS-DOS when used on the IBM-PC 15 called the PC-DOS
or just DOS. When operated on PC-Compatibles. It is known as
MS-DOS.

Some other manufacturers also call their versions of MS-
DOS by different names. For example Zenith computers based on
8086/8088 chips use a variant of MS-DOS callea Z-DOS.

UCSD p-System
The UCSD P-System was developed in 1970 at the University
of California. It is quite different from PC-DOS & CP/M-86.
CP/M operates on five different microprocessors 8080, 8085,
8086, 8088 & Z80.
PC-DOS operates on five different microprocessors Z8000,
68000, 8080, 8086 & 8088,

The p-system operates on over 15 different mini & micro-
computer chips like:

8080, 8085, 8086 & 8088

Intel

Digital Equipment LSI-1I, PDP-1I
MOS Tehnology 6502,

Motorola ' 6800, 6809, 68000
Texas Instrument 9900

Zilog 280, Z8000

Western Digital

Microprocessorss Most of them
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Thus, the p-system can operate on Jarge number of computers
and therefore programs written under p-system will run on much
larger variety of computers than the programs written under
CP/M-86 or PC-DOS.

The *p’ in p-system stands for pseudocode which in a code,
produced when the progmms written for p-system are compiled.
The p-code is translated into hine lang by what is called a
p-machine emulator.

The greatest advantage of the p-system is the compatibility of
the programs written under this system. A program written for the
p-system for Tandy would also run under IBM-PC, Apple & any
other computer which has a p-machine emulator. The p-system
remains unchanged among the different microprocessors supported
under the system. i

UNIX

Unix was developed by US Tel ications Ci
AT & T It is developed in C language.

It provides for

(i) Muluuser.

(1) Muluterminal.

(ui) Multitasking applications.

The 32-bit machines that support multitasking and net-
working are generally UNIX driven The UNIX system itself
supports many operations that are traditionally confined to appli-
cation programs such as word processing, screen formatting,
terminal-to-terminal communication, and even typesetting.

1t is an excellent tool for programmers for developing pro-
grams. However, it is not user friendly. It is ideal for a user who
wants to run off-theshelf application packages. It has very
complex commands which are difficult to remember & tricky to
work with, even by a sophisticated user. One can make these
commands more English-lke but you will have to get assistance
from a third party for developing a user-interface program (for
example, Uniflex)

Compared to the availability a couple of years back,
a large amount of software is available on UNIX However
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of t‘l?: best programs developed for 16 bit operating systems for
PP ions like word pr ing, can not run on UNIX,

So, one should not go for 2 computer using UNIX unless one
really needs it for its power. UNIX may not run some most up-to-
date & best programs. Also the 16 bit programs cost much higher
an UNIX than on other operating systems like MS-DOS for
which they were originally developed.

UNIX  is good for comparatively higher bit machines, hke
MS-DOS is for 16 bit machines. The IBM-PC/AT uses the latest
release of DOS, i.e., the version MS-DOS 3.0, This computer uses
Uﬂlx-alike structure (which {BM calls XENIX) for its multiuser
mininetwork

Another recent development js that third party software
developers are offering UNIX-to-MS-DOS, or XENIX-ta-MS-
DOS bridges. UNIX & its alikes lke XENIX are the future of
operating systems due to thew mul . multiterminal & multitask~
ing features

XENIX: (Pronounced ‘Zeenix?)--1ts one of the versions of
UNIX. It has been developed by Microsoft specially for the more
advanced microcomputess.

It is a multivser operating system, for mare than five screens.

In particular, it is desgned for micros using chips like the
intel-8086, 28000, M6800D etc. It has already been adopted by
Altos, Tandy, Apple Lisa, Macintosh XL system, etc. However,
XENIX has a great future since IBM has also adopted it on their
PC-AT. Unlike UNIX, XENIX is far more geared to the 80286
high performance 16-bit ¢hip which the PC-AT uses, than to the
16/32-bit 68000 chip.

Like the adoption of MS-DOS on IBM-PC under the naiuc
of PC-DOS has gencrated a breed of PC-compatibles, the ad-
option of UNIX on I8M-PC/AT under the name XENIX, has
generated a breed of AT compatibles. All of them use versions of
XENIX.

Operating Systern Compatidbility

PC-DOS is the name under which 1BM uses MS-DOS on the
IBM-PC. In the main, the PC-DOS is the same as .MS-DOS. But *
the PC, like all computers, has its own design variations.

A given mucro cannot be made compatible with all the operat-
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ing systems available. The microprocessor used in the micro is one
of the factors which decides whether or not the micro can be made
compatible with a particular operating system.

Between IBM-PC & a compatible, the most important require-
ment of operating system compatbility is that the compatible
must run MS-DOS. That means, it must use an MS-DOS com-
patible microprocessor. The IBM-PC uses Intel-8088, but other 16
bit Jntel-chips like 8086, 80186 & 80286 can all be used to run
1BM software. These chips in fact are more powerful & offer faster
performance than 8088.

Software firms continue to publish new software for machines
compatible with the popular systems A computer that has a
popular operating system, say MS-DOS, should run a program
produced under that system However, it 1s a difficult cniterion to
satisfy In practice unless a program has been tested thoroughly on
the muchine in question, it should not be bought

Monitor Compatibility

Display monitors are quite well-standardized so compatibility
problems are comparatively less It can be eliminated if reasonable
care 1s taken n selecung a monitor Manufacturer’s claims are
generally worth trusting that a momtor will work with the com-
puterin question.

The IBM-PC display gets its characters from a buffer memory.
This memory is located at a specific address in the memory of the
computer The adaptor or boards are built to output specific
characters of a specific resolution The set of 256 characters used
by the PC is made up of two portians. The first portion has the
first 128 characters, the standard ASCII characters The second
15 a set of 128 [BM chosen characters. Thus, an MS-DOS computer
which uses a different memory address, or does not use memory-
mapped displays, or if 1t forms character sets at a different dot-
resolution, or sends out characters different from the IBM-PC,
would not be software-compatible,

Printer Compatibility

Compared to monitors, printers pose apiggcr problem Printers
are relatively less standardized. There are a number of ways n
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Add-Ons (Expansion Boards) Compatibility

Most compatibles make use of large number of IBM add-ons
supplied by both IBM & third parties. Some of these add-ons are
fitted externally such as hard disks, network cables, etc., and to
make use of them you need IBM compatible ‘Centronics’ port at
the back of the machine

Add-ons like memory expansion boards, graphics cards,
mouse card, device-controller boards, etc., can usually be added to
computers that are hardware compatible. You need IBM compa-
tible slots. Most compatibles come with about five of these, but
some offer as many as eight which gives greater expandabihity and
versatility. In the presence of component compatibility the add-
ons can be freely exchanged between the paticipating machines
Manufacturers of hardware components tend to design them for
the most popular micro. Therefore, any micro that shares com-
ponent compatibility with a famous micro might also have 1ts
versatility.

Some boards, like memory expansion boards are more
amenable to transfer than others like cards dealing with display
monitor capabilities.

A claim that one computer will accept boards made for
another computer may not mean that the two computers are
hardware-compatible; the boards just might fit in the slots but
they may not be able to do what is expected of them

However, if you do find an MS-DOS computer that works
alright with IBM-PC boards and vice-versa, the chances of the
MS-DOS computer being software compatible are high.

IBM-PC, Compatibles & Non-Compatibl

Compatibility & particularly IBM-PC Compatibility is an
important issue for microcomputer users, with many micro manu-
facturers widely claiming it. One gets confused by the various
claims of the sellers since their claims are often tricky to interpret
& it becomes even more difficult to explain as to what compati-
bility really means.

Let us try to discuss & answer:

1. What’s IBM-PC compatibility?
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6. Printer
It should be able to print with IBM-CPS-80 printer
Why PC-Compatibility Important

Among the Microcomputers based on 8086/8088 mucro-
processors, maximum software is first wnitten for the IBM-PC
More than 909 PC users use MS-DOS Thus, greatest vanety of
software is available which can run under MS-DOS on the
IBM-PC,

If your applications require a general purpose personal
computer, you should have the one which runs the software
written for the IBM-PC. The basic advantage 1 using an [BM-PC
or a compatible is that the user has access to the best & the widest

ranfc of IBM software packages which are extremely reliable &
useful.

With applications such as word-processing, spreadsheet, data-
base, the case is very strong 1n favour of IBM or compatibles.

The Reasons for which the IBM-PC Compatibles are popular
are:

(1) The similanty of hardware structure of IBM-PC which 1s
proven for its reliability.

(1) Transportability of data and possibility of runmg pro-
grams on other computers which are IBM-PC compatible

(i) Availability of a very large number of time tested and
good quality application software (Appx 25,000 or more ttles by
now)

IBM PC Compatibility & the Market

. Personal computer suppliers often claim their micros to be
1BM-PC* compatible: Such a claim is meamngless since ‘PC
compatibility® may mean anything in the micro market.

On one extreme, it may mean that a computer, when it is not
Tunning its regular operating system can run MS-DOS Every
computer that merely runs MS-DOS cannot be called *PC com-
Patible’. Sometimes, rather than using the term ‘PC compatible’,
the term *MS-DOS compatibility® 1s used by the computer sellers
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clearly. They claim compatibility of their systems with IBM-PC by
showing you a list of hundreds of programs written for the IBM-
PC. These programs may run without any difficulty on the com-
puter, & yet the computer may not be IBM-PC compatible.

One of the ways of checking compatibility 1s 1o see if this list
of programs includes Lotus 1-2-3 & Flight-Simulator & whether
both can run on the computer under test. Lotus -2-3 is a good
test but successful runmng of the Flight-Simulator program,
developed by Microsoft, is the best test for confirming IBM
compatibility. This is because the ‘Simulator’ does not use the
micro’s operating system but interacts directly with the hardware.
Such a micro is called ‘software compatible’ though, a high degree
of hardware compatibility 1s jimplied. The copy protection scheme
for ‘Flight Simulator’ depends on operational features of the PC’s
disk drive. If those hardware features are not copied 1n the micro
under test, it can nat even load the program let alone run it Thus,
the best thumb rule to ensure compatibility claim 1s to check the
running of ‘Flight Simulator’ program by the micro.

IBM-PC or A Compatible

The moment you decide to buy a microcomputer the impor-
tant question you will have to answer is should you opt for a
IBM-PC or for one of the compatibles? The point in favour of
IBM-PC is that only the real thing is 100 per cent compatble No
supplier can match IBM 1n terms of user base, market penetration,
and service and support But against those points are some very
convincing arguments for opting for a compatible instead of
IBM-PC:

1. lts processor 1s not very powerful The IBM.PC although
sturdy, reliable, and popular, does not have all the latest techno-
logical advances Newer computers can be better than the PC. The
chip used 1n the PC, Intel 8088/8086, is 8716 bit which 1s slow
from today's standards. More powerful chips Like lntel-80[86,
80286 are being used 1n compatible micros

2. Its disk drives are slow.,
3. Itas quite bulky.

4. It1s expensive. The main advantage that the compatibles
have over the original IBM-PC is the price. The compaubles cost
up 10 50 less Also most compatible manufacturers provide .
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capabilities may compete with 1BM but they can not use IBM
peripherals & can not read/write IBM disks.

Due to the acceplance of IBM-PC as the industry standards,
most of the earlier microcomputer manufacturers, who were pro-
ducing micros not compatible to 1BM, have changed their line of
production &are now briging out IBM compatibles Very few have
not changed over Among them, manufacturers hke Apple have
still managed to survive 1n the market, otherwise, most of them
like Commodore, Tandy etc have shifted to IBM-~compatibles
Some among those, who have not changed over, have been
eliminated from the micro market

As a result, the IBM compatibility has become an industry-
standard based on which the micros from other computer manu-
facturers are judged.

Why Not Non-Compatible

The so much mention of the word PC-Compatibility might
hide the fact that you may not nced it. The extent to which you
need of, depends on your appheatnons For apphcations of word
processing, spreadshect, database etc., the compatibility is strongly
required but with say accounts onented applications, the need is
less strong A computer might have unitque features or 1t might
serve specific applications so well that you may hke it even
without PC compat:bility

In addition, a manufacturer may have captured the market
share significantly to convince the software package writers to
tatlor them for its machine. Thus, your choice of machines should
not be limited to PC compatibles alone if the programs required by
you can run better on a non-compatible machine.

Most non-compatible MS-DOS & CP/M-86 micros cannot run
alot of IBM software packages The ones with a large independent
base only should therefore be selected.

The IBM Success

The companies like Apple, Commodore & Tandy were the
leader of microcomputer market till the entry of IBM in 1981
when it launched its personal computer, the IBM-PC.

There was nothing very extraordinary or innovative abot
IBM-PC. It was like any other computer with similar capabi
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created a great opportunity for manufacturers to only produce
hardware, without worrying about the software A manufacturer
who can build a computer would not have to spend enormous
amount on software development

The hardware industry followed the software industry by
bringing products to market which were compatible with the IBM
to ane degree ot other. Many coumputer manufacturers small as
well as big ones, cashed on the IBM-PC’s populartty by producing
PC-compatible micros. Although, they used MS-DOS instead of
PC-DOS, they wirtually copied the IBM-hardware to run the
programs wntten for PC-DOS.

The small manufacturers were able to enter the hardware
market through their products which ran the same programs as
the 1BM. By offening lesser prices & enhanced specifications of
their products, they drew business even from the 1BM itself. For
example, they used more powerful Intel-8086, 80186 & 80286 chips
in the compatibles, 1n place of less powerful Intel-8088 chip in the
IBM-PC Customers would naturally get atiracted to compatibles,
if they perform better & are also cheaper than the PC

5. PC-DOS: Another factor which idirectly contubuted to
IBM success 1s that most of the software written for IBM's PC-
DOS, could not run very successfully on other existing MS-DOS
micros

A question arises as ta why the software for PC-DOS could not
run on other MS-DOS micros when PC-DOS & MS-DOS are
basically the same operating systems? The reasons are two fold.
First, a common operating system is a necessary but not sufficient
condution for hardware/software compatibility Compatibility at
aperating systems level does not guarantee hardware &/ or software
compaubility & the micro may not run majonty of application
programms woitten for PC. Second, the MS-DOS & PC-DOS
do have shight differences due to which also some of the softwares
written for PC-DOS, can not run on MS-DOS micros, even when
they are otherwise compatible.

Despite the onslaught of compatibles, IBM is still the market
leader in the world.
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Computer Software

Software for computers can be divided in two categories.

1. System software &
2. Application software

We shall be separately covering application software in detall
Let us discuss about system software.

Sygrem Software: It refers to the complex computer programs
written by programmers & computer experts. These programs
make computers easy to use by non-experts since the complex
internal functions of the computer can be achieved by ust of
standard English like commands. Of course,the commands are
cgnv:rtcd into machine language before the computer can perform
them.

Four types of system software important for microcomputers
are:

1. The Operating systems

2. Programming languages

3. Utilities

4. Communication-software,

They are the programs neceded to operate the computer.
Generally, they are supplied by the p facturer, usually
stored permanently in the memory of the computer. ‘The computer
user or the programmer generally cannotor should not change
them,

eneration computers
The third generation
what are known as ‘system
manly supplied to the user f'or
rol and supervis-

The operating system programs in 2nd g
d mainly of lers and pill

computers provided a variety of
programs”. These programs were pri
efficient management of computer memory, cont
jon of input/ output operations and such other jobs.

We shall be discussing operating systems
are collection of programs to
U ete.

1. Operating ‘Systems:
separately in great detail. They
facilitate efficient use of memory, disk space, CP
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2. Programming Language: We shall be discussing separately in
detail about them. They are the collection of English like words &
phrases. Programs written in these languages Jike BASIC,
FORTRAN, COBOL etc. are translated into machine 1

before entering into a p The trans) are ayailable for
each | Called as pilers, a BASIC compiler transl
BASIC, a FORTRAN compiler translates FORTRAN & so on.
After translation only the programs aré ready for execution,

3. Utility Programs or System Utilities: A utility program is
written to perform a specific but routine task, It is an efficiently
written program to help the user to perform frequently used tasks
by giving simple commands instead of writing a full program.
These programs provide man-machine interface & greatly improve
the efficiency of programming. Normally these programs are
provided within the operating system. There are many utility
programs, the types of utilities used mainly depend upon the type
of computer. For example, one type of utilities permit the use of a
small computer as a terminal for communicating over phone lines
with larger computer, Similarly, another type of utility programs
ensure that the disk-drive system, the video display, the printer,
the computer memory, are all operating properly. Some utility pro-
grams even have ‘diagnostic’ capabilities in that they can tell which
chip is malfunctioning or damaged and need to be replaced. Thus,
utility programs indeed have great ‘utility’. Popular examples are

EDIT — Text editor

COPY — Copying of data file from one stoiage media to
another, say from hard disk to floppy disk.

SORT — For sorting data files.

We shall discuss three utility programs, the monitor, the
loader & the editor.

{l) Monitor: A ‘*monitor® is a program that lets the user com-

with the microp using the keyboard and the
display. The itor transtates the physical actions of pressing the
keys into numerical data for the microprocessor. The monitor also
permits running of programs and examination and change of
contents of RAM locations. Itis normally stored in the ROM of
the microcomputer.

The basic {unctions performed by a monitor are:

1. Permit entry: Entering/loading of data & instructions.
2. Display: Display contents of memory N
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Operating Systems

An operating system tells the computer how to conduct itself.
It isa set of instructions that permits the use of all the pieces of a
computer, as an integrated computer system. It tells the computer
how to handle its basic functioning, such as, receiving, displaying,
storing, retrieving, printing etc. of the information. It tells the
computer how the memory processor should divide its time
between driving the printer, the disk drives, handling the data, &
5o on. In multiuser system the operating system controls the u * of
the system by several users at the same time such that the .sers’
work doesnot clash, The operating system can also translate .nglish
like programming language like BASIC into machine language
through the use of special programs called Assemblers, Inter-
preters, Compilers.

Interface

An operating system is an interfacc ie. an intermediary
between the user and his computer system. It carries out the
routine tasks, it understands simple commands and translates
them into detailed instructions which the hardware of the
computer system can understand. The operating system can,
therefore, be thought of as a tinK between the user (through
application program) and the hardware. Thus, it fills in the gap
between the hardware and the application software.

A general user cannot use a computer meaningfully without
an operating system. It simplfies procedures like loading of
application program from disk to prirrary memory which other-
wise can require hours of work Without ar: operating system the
applicanion programs themselves vould be very long, complicated
and expensive.

Application Programs

An operating system is a crucial piece of software, Operating
system software, different from application software like word
processing etc, has a vital role in determining what one can
actually de on a computer. Apart from deciding how the various
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A computer that uses special proprietary DOS, éani use
programs written to run under that4DOS only. This creates
problems for a software developer who'wants to write programs
for many p 1f every p has.a different DOS; he..
has to completely rewrite the program for :ach?ﬁ‘mputcr.’ T

Fortunately, the computer market being so competitive, there
are several industry standard operating systems which run on
many computers. However, not more than a couple of them have
been accepted widely on any one type of chip.

FROM ROM TO DISK.

The smaller microcomputers have their operating systems
stored in their ROMs. These operating systems need very little of
ROM since they are aiready stored within the machine’s circuitry
and can be addressed at machine level.

The earlier operating systems were based on tape cassettes
which were very slow and unreliable since the writing/reading of
files based on cassettes were sequential rather than random. For
retrieving a specific file, the computer had to go through all the
previous files. Also, even for reading the operating system
commands, all the data and the program files previous to the
operating system had to be read until the desired location/-
command was found.

This was like going through a video cassette to find say, a
particular scene of a recorded cricket game, One can't jump right
to the desired scene. You have to see each scene, examine whether
1t is the one you want and then move 10 the next until the desired
one comes.

This technology was alright for applications & programs
requiring low storage of 1 or 2K but unsuitable for large programs.
These programs, in absence of sufficient storage, took very long to
load and find files. For instance, wordprocessing was difficult and
datat was almost impossible. Even sophisti |

P

games could not be played with pleasure and great success.

Disk based operating systemsdid not have all these disadvan-
tages. Disks can use both sequential and random sccess, unlike
tapes which can access only sequentially. Disks offered a very
powerful way for data movement between storage device - i
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computer and also, almost immediate access to data program
fi*ss. On the one hand, random access facilitated file ncoess since
files could be accessed immediately after reading the disk directory
which indicated where exactly a specific fite was located oa the
disk. On the other hand, the sequential storage of files saved disk
space so that more files could be accommodated in the same
space

Most of the microcomputers today use Disk Operating
Systems, Due to technological devel and mass producti
1t's now quite mexpensive also so that even smaliest computers can
have a DOS and a disk-drive.

£ < P

Operating System Tasks

Any operating system needs to do a number of tasks. The
mast important ones are:

1. Monitor the instructions given by the user to the computer.

2. Load the application program.

3, Execute the application program.

4 Control the peripheral devices attached to the computer.

S. Manage the data & program files.

6. Provide wtility functions that provide the user with tools for
some operations like:

i) Loading progeams

1) Transferring files from one floppy to another.

inn) Formattinga disk to accept data/program. .

w) Sending information to 1/O devices like printer, or &
modem,

OPERATING SYSTEM AND THE USER

An operating system is a set of programs which allow
optinum use of a computer by the user & the programs

The people using computers can be broadly divided in two
categones, the users and the programmers.

The user waats solutions of certain problems, & for operating
a computer for his newds, he wants a comvenent set of commang:
to the computer He shoull be able 10 manage the data o
programs on, >ay, a dish, Also he should be able to run app
cation pachages for wosd processing. Jatabase ctc,
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The programmer is an expert & tis needs are of a higher
nature than that of the user. Basically he needs two kinds of
facilities on an operating system:

1. good tools for software development and
2 number of functions that the programs can call to use the
hardware.

He needs tools that can help lum i writing, putting together
& debugging of programs. He needs, technically speaking, pro-
gram editors, assemblers, compilers, linkers, debuggers & so on. It
would be very convenient for hum if the operating system can
provide him some ‘routines’ which perform frequently needed
Toutine tasks easily. Such tasks are file manipulation, transfer of
data to & from the 1/O devices & so on.

ANATOMY OF OPERATING SYSTEMS

An operating system can be thought of as consisting of three
sections-
(i} BIOS or character Interpretation Section
(if) Hardware Management Section and
() Task Oriented or Uilities Section

i) BrOS

This section also called as *Basic Input/Output Section’ has
Programs that permit the microprocessor to recognise the chara-
cters from the peripherals like printers, videos, etc. This section
deals with all the basic input/output signals. To take an example,
when a character ‘P*is typed on the keyboard, the character inter-
Pretation section does three things:

(1)1t tells the computer that there 15 some mput (and not
output).

(i) that a *P*1s typed (and not *Q" or any other character)

(ni} that the signal came from keyboard (and not from floppy
disk).

This section is computer-model dependent since it relates the
standard character of home language with the particulat brrdware
components of a particular computer. An operating system is
wniten for a particular class of mucroproce wor. When we elect a
varticuter microp  cessor, the operating system that can b2 used
on the computer vased on this microprocessor is automr.tically
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have utilities for opening new files, keeping files, deleting files,
formatting disk, loading application programs, etc.

. There is no set standard about which utilities should be
{ncludcd. They are available as separate packages and can be
included at user’s will,in the operating systems not having these
utilities,

The Utilities Section permits interaction with’ the computer
when no other application program is running. When a separate
application program is loaded ,the commands from Utilities Section
of the Operating System are no longer valid.

Documentation of operating system

Documentation refers to papers/manuals whether printed, or
typed, or cyclostyled, which describe the software package & its
way of operation in details. It is very important part of the software.

Generally the documentation should include:

1. Objective: The purpose of the software.

2. System Documentation: To describe the package in details
by charts, graphs, figures giving broad system specifications.

. 3. Program Documentation: Each program segment is des-
cribed by giving the fogic & calculations used. This helps the user-
Programmer, other than the original software developer to under~
stand & if needed, modify the program as per his need. For
custom-built programs, this section has full lhsting of source
Programs,

4. User Documentation: It has all steps & instructions for
Starting, running, interacting & terminating the execution of the
Program. It explains how the user has to give each input to the
Pfogram & what output is expected out of it.

5. Control & Chechs of Program: This section explains the chechs
Provided in the software to check for the validity of input data &
their controls,

Versions

.Thc writers of operating systems keep releasing various
Versions of an originally developed operating system. A version is
released due to following reasons:

N i) There are minor & imes major impro (called
cnhancements) in the new version over the earlier one.
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limited. On the other hand, if a particular operating system is

tected by a comp facturer, the comp dependent
BIOS Section has to be customised for the particular input/ouiput
devices that the computer will use.

{ii) Hardware Management

This section contains a core of programs called *nucleus’ that
manages the hardware of the complete computer system. Any
action or command that the user or an application program wants
to be executed, it must first be cleared from the nucleus and then
only the command can be executed, The most important functions
of this section are:

i) Access to Input/Output Devices — It allows or disallows the
use of a particular input/output device, depending on what else xs
going on at that time, Like, when a printer is busy, access to 1 -
cannot be granted, and when access is finally granted to it, the
nucleus transfers contro} to the BIOS Section and telis what
should be done next.

if) Ervor Messages — When illegal attempts are made the nucleus
generates error messages in simple and easy to understand language.

iif) Memory M — Assi t of memory addresses

and the overall management of the mémory is done in this section.

iv} Secondary Memory Directories — The nucleus maintains these
directories 50 that the files and locations within them can be
identified and retrieved.

This section is del independent and hence, is ot
customised for ¢very model. It is practically inviolable whick
means that even when the operating system is revised, pucleus
programs are rarely changed, though new ones may be added. The
nucleus programs are identical in every copy of the operating
system. Even though, actual hardware components mny'dlﬂﬂ'
from p to p they are d ding (0
identical rules and procedures. The nucleus is responsible for
compatibility at operating system level.

(iii) Utilities or Task-Oriented Section

. PRI
‘This section has programs known as ‘Hquse !:cepmg uulx::lsj.s

It is through these utilities that the user can give sm}plc comm

+2 carry out routine tasks. For instance, 3n operating system may
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4. 1tis a single user system. Digital research did develop a
multiuser version MP/M but it failed due to initital bugs. Also it
was slow & inefficient.

CP/M-86 & MP/M-86: Digital Research developed a 16-bit
version of CP/M & MP/M when 8-bit micros started loosing
popularity. These versions were called CP/M-86 & MP/M-86,
Tespectively. They are compatible with all 16-bit chips from Intel
the 8088, 8086, 80186 & even 80286. A micro using CP/M-86 may
tun some of the programs written for IBM-PC.

The disadvantage is that the software written for CP/M &
MP/M can not be run on CP/M-86 & MP/M-86, unless 1t 1s (the
CP/M) upgraded by software developérs. Also the programs
written for CP/M cannot run on micros using CP/M versions like
CP/M 2.2, CP/M-80,CP/M +, CP/M 3.0,etc.

CP/M-86 did have some success but not as much as CP/M.
Digital Research had to give way to Microsoft who developed
another operating system for 16-bit micros, the MS-DOS.

With the coming of 16-bit & even 32-bit micros, micros with
CP/M-cum-Z80 base are now things of past. The new micros
perform much better and also the software written for them is
much easy to understand & operate. The software written for
CP/M was cumbersome, difficult & outdated by today’s standard
& hence, the micros using CP/M had no choice but to disappear.

CP/M though still considered as one of the ‘industry
Standards?, it is largely replaced by MS/DOS. It should however
be mentioned that CP/M & MS-DOS behave very similarly and
transition from CP/M to MS-DOS is not very difficult for pro-
grammers

Versions of CP/M

. CP/M was not written for ones specific computer. There are
2 number of versions of CP/M for hundreds of different computers
& thousands of application programs written for CP/M. Some of
them are:

(i) CP/M 80: 1t is a 8-bit version, available on Zenith, DEC,

. Xerox, ete., & some micros manufactured by Apple & Tandy.
. Cofwer'sion of application software from CP/M-80 to CP/M-
' quite simple. So, large volume of software written for CP/M-

r o *le for latest 16-bit micros running CP/M-86.

5
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(ii) A popular operating system, like MS-DOS, may have a
large number of users who discover some *bugs® during the actuat
use of the system. These bugs are removed in the newer versions.

(iii) The newer version can sun larger number of application
software than its earlier counterpart.

The primary disadvantage with an old versicn is that release
of a new version causes the software developers to now write for
the new version. This newly developed software often would not
run on the old version,

CP/M (Control Program for Micrecomputers) operating
system was developed duning the days when storage on floppics
was very expensne, Paper tape was the most popular storage
device with micracomputers. So, CP/ M was basically designed for
handling data storage on paper tape & later converted to handie
data on floppies

1t was deveraped by Digital Research & was one of the finst
complete & most popular operating system in the early 80%. For
the microcomputers, the leading 8-bit microprocessor of its time
was Zilog's Z80 & the leading operating system to run with it was
CP/M.

In fact, the CP/M had a monopoly since, no other standard
was developed or survived for 8-bit micros. One reasan was that
big manufacturers fike Apple, Tandy & Commodore continusd
with their proprietary operating systems (none of them CP/M), &
a lot of software was available for their micro users. The rest of
the market was catered by CP/M. The best advantages of CPiM
was the widely available appheation software wsitten for this
operating system.

CP/M provided an envir t, for file man data
manipulation, basic inputfoutput operations,that was standard
from machine to machine.

CP/M has a number of disadvantages:
1. Many users find its documentation d}fﬁcUl{ to‘unders(and.
2. Mastering of CP/M by first time micro vser is not as £asy
as jn case of other operating systems.
3. It presents a number of limitations w
capacity hard disks.

hile working with
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4, Itis a single user system. Digital research did develop a
multiuser version MP/M but it failed due to initital bugs. Also it
was slow & inefficient.

CP/M-86 & MP/M-86: Digital Research developed a 16-bit
version of CP/M & MP/M when 8-bit micros started loosing
popularity. These versions were called CP/M-86 & MP/M-86,
respectively. They are compatible with all 16-bit chips from Intel
the 8088, 8086, 80186 & even 80286. A micro using CP/M-86 may
run some of the programs written for IBM-PC.

The disadvantage is that the software written for CP/M &
MP/M can not be run on CP/M-86 & MP/M-86, unless 1t 1s (the
CP/M) upgraded by software developers. Also the programs
written for CP/M cannot run on micros using CP/M versions like
CP/M 2.2, CP/M-80,CP/M +, CP/M 3.0,etc.

CP/M-86 did have some success but not as much as CP/M.
Digital Research had to give way to Microsoft who developed
another operating system for 16-bit micros, the MS-DOS.

With the coming of 16-bit & even 32-bit micros, micros with
CP/M-cum-Z80 base are now things of past. The new micros
perform much better and also the software written for them is
much easy to understand & operate. The software written for
CP/M was cumbersome, difficult & outdated by today’s standard
& hence, the micros using CP/M had no choice but to disappear.

CP/M though still considered as one of the ‘industry
Standards’, it is Jargely replaced by MS/DOS It should however
be mentioned that CP/M & MS-DOS behave very similarly and
transition from CP/M to MS-DOS is not very difficult for pro-
grammers,

Versions of CP/M

. CP/M was not written for ones specific computer. There are
a number of versions of CP/M for hundreds of different computers
& thousands of application programs written for CP/M. Some of
them are:

(i) CP/M 80: It isa 8-bit version, available on Zenith, DEC,
Xerox, etc., & some micros manufactured by Apple & Tandy.

. Conversion of application software from CP/M-80 to CP/M-
86 s quite simple. So, large volume of software written for CP/ M-
80 is now available for latest 16-bit micros running CP/M-86.
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(ii) CP/M 2.2, CP/M-80, CP/M +

These are the versions of the CP/M operating system and
were written for micros primanly using Z-80 chip & compatibles.
A version of CP{M 2.2 (a version of a version!) uses 6502 chip in
Appie Il micro. Many computers like Commodare, Atari, etc., ust
CP/M versions that allow you to run a2 number of application
programs.

(i} CP/M 3.0: Also known as CP/ M, it operates on all Z80
based machines including Heath/Zemth 89, Kaypro, Osbotne,
and the TRS-80 Mode! 4.

(iv) MP/M-86: A multuser version of CP/M but failed to
catch

MS-DOS

Tim Paterson wrote an operating system in 1980 and called it O-
DOS (Quick & Dirty Operating System!), It was written for Seatle
Computer Produet’s S-100 system using 8086-microprocessor. Q-
DOS was subsequently quite improved & by the end of 1980, it
became 86-DOS

The 86-D0S had the same interface conventions as the ones
used 1 CP/M. Software developers by then had wnutten a large
number of application programs to run under CP/M. It was
wnportant for Seatle Computer, for marketing sts 8086 interface
card, that the huge software written for CP/M should run on
86-DOS & then only users would be attracted towards superior
features of 8086 chip.

When IBM decided to enter the micro market, it chose
Microsoft for developing an operating system for IBMs personal
computers. From 86-DOS, Microsoft successfully developed an
operating system on a prototype IBM-PC which used Intel-8088
micraprocessor. Just before the release of IBM-PC, Microsoft
purchased ‘exclusive’ rights to 86-DOS from Seatle Computer,
renamed it as MS-DOS & started selling it officiall vnder this

name. MS-DOS is now available on a variety of - 088 ba.scd

microcomputers, IBM was j}rf ** fthe pur a giant

purchaser, of MS-DOS 1B* J{dS-D name

PC-DOS. . , Ny
The moment IBM an Nad

application programs were w

~
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base for MS-DOS. The MS-DOS did not have to cater to or bother
for large software written for CP/M & therefqre, it did not have to
adopt same interface conventions as that of CP/M. Due to this
reason some inherent limitations of CP/M were not to be repeated
in MS-DOS. It was quite unlike 86-DOS which survived on
CP/M software & had to inherit the limitations of CP/M.

. MS-DOS is thus, many steps beyond CP/M. It is not isritat-
ing which CP/M users generally complain & it can handle =rror
conditions very competently. In short, it 1suser-friendly.

MS-DOS and Versions

MS-DOS was released in versions of-
1. 0 for IBM-PC with floppy drives & 64K memory

2.0 for IBM-PC/XT with hard disk drive

2.1for PCjr

3.0 for IBM-PC/AT

MS/DOS version 1.0 was a very significant improvement
upon CP/M. However, no support was provided for hard disks, it
Was provided only for floppies which too will hold a maximum of
only 112 fites,

. Version 2.0 had tree-structured filing system & was the first
major move towards multitasking & multiuser systems. It could
use hard disk & print-spooling.

Version 3.0 had networking capabilities, High capacity
floppies were supported.

MS-DOSs have several versions in circulation:
Since new versions are introduced from time to time, you may

gmd a user with MS-DOS 2.0 version & the other with more up-to-
ate 3.1,

The latest versions generally drive all the machines which run
older versions, For instance, MS/DOS 2.1 drives IBM-PC, IBM-
PC/XT, PC jr & all the compatibles such as Compag & the Zenith
150, Packages written for 3.2 will not be able to run under 2.0,
Wwhereas, MS-DOS 3.1 can run ‘all’ software written for MS-DOS

till a still new version is rel¢éased. The advice is to get the latest
Vversion.

If you have a micro running an old version of MS-DOS, you
an buy the latest version separately, may be at extra cost (some
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TABLE 18.1

The Evolution of MS~DOS

Year DOs Remarks

1981 MS DOS 10 Firv operating system on [§M-PC
PC DOS 50

MS DOS 125 Doube sided disk suppart & bug fives added Wdely
distributed by OEMs other than 1BM
PCDOS

1983 M5 DOS 20 Suppar( for UNIX-abike hierarchecal fle steucture &
hard dink added
PC DOS 20

MS DOS 201 20 wuh Internatonat suppart
PC DOS 201 Introduced with PCyr, 20 with bug hixes

MS DOS 211 201 with bug fixes

1984 MS DOS 30 tatraduced with PC, AT, support tor 2 MB Rupps
disk, larges hard disk added
PC DOS 30
1985 MS DOS 225 Addl suppost {or extended character set. hug fixes

1984 MS DOS 3§ Support for Microsoft Netwprk added
PC DOS 3.8

1986 MS DOS 32 Echanced support for new media types added
PC DOS 32

service & marmtenance contracts incfude upgrades free of cost), &
load it on your micro without much difficulty, However, if you are
going to buy a new ‘micro, buy the one which has the latest version
of MS-DOS.

Difference Between MS-DOS & PC-DOS: [BM3s PC-QOS is just
ther name for, MS-DOS (Though there are shght differences).

»
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MS-DOS when used on the IBM-PC 1s called the PC-DOS or just
DOS. When operated on PC-Compaubles, itis known as
MS-DOS.

Soms other manufacturers also call thewr versions of MS-
DOS by different names For example Zenith computers based on
8086/8088 chips use a vanant of MS-DOS called Z-DOS.

MS-DOS and USER

MS-DOS 1s a versatile operating system in the sense that it
has all the features a good operating system should have. In fact,1t
has many more additional features One such feature 1s keeping
track of the time of the day. It provides a vanety of functions for
convenient use of the hardware, It also provides a number of tools
to the user to keep track of data & programs, execute programs, &
design & construct new programs.

Microsoft supplies good dc ation with MS-DOS. Tt has
a Programmer’s Reference Manual, User’'s Guide & Utility Soft-
ware, with lots of tools that assist the programmer in writing
applications that run under MS-DOS. It includes a macro
assembler, a linker, a librarian, & cross-referencing & debugging
packages-

The principal capabilities of MS-DOS are:
For the user:
(1} Management of files on the disk.
(1)) The batch feature—a sequence of commands can be stored
& then excecuted 1n future at user's will.
{m) Maintenance of data & time.
(1) For input{output print spooling. pipes, ﬁllers, rcduectmn,
etc
(v) Printing of graphics display

For the advanced user or a programmer-

(1} Utiliy routines for handling character input/output from
1/ O devices like keyboard, display, printer, disk, modem,
etc.

(i) Function calls for creation/deletion of files, data-entry &
aceess, disk access etc -

(m) Funcuon call for time & data management.

(1) Standard methodologyfor program imtiation. program
termination, & handling of the Break character

- i
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{(v) Program development tools like assembler, linker,
debugger, EDLIN etc,

"l'hus, MS-DOS is helpful to both users & programmers. ,
That's why it’s called user-friendly (The term user is used in a
broad sense & includes a programmer),

The way MS-DOS interacts with the user is very much the
same from one manufacturer’s version to another. To a pro-
grammer, MS-DOS 1s user friendly & it does not take long to
learn. ts commands are simple,

Onc.c you have learnt MS-DOS on one machine, you would
be familiar with 90 per cent of the commands on any other MS-
DOS machine. The way MS-DOS interacts with the user, the
commands and how they are used,is very much the same from
one manufacturer’s version to another.

The change from one MS-DOS version to another brings
more new things to learn than change from one MS-DOS machine
to another.

There is possibility of differences between MS-DOS package
from a manufactucer and tha¢ fromt Microsaft. The micro many-
facturer may add commands that are specific to some features of
his hardware, and also choose not to provide some of the features
that are part of the MS-DOS package from Microsoft. Also,
different machines need individually tailored software; program-
mers bypass the operating system to produce software that is fast
and easy to use

‘Why MS-DOS Successfal: MS-DOS is a very successful operating
system due to three main reasons:

1. Because of the adoption of MS-DOS under the name of
PC-DOS, for thewr extremely successful 1BM-PC, meant instant
success for the operating system also.

2. MS-DOS is not used by IBM alone. Large number of
compatibles manufacturers also use it for their systems.

3. Itisbeing used on a range of other products, othes than
IBM compatibles, like Apricot.

Concurrent CP/M

A 16-bit operating system from Digital Research, CP/M-86,

was a non-enhanced version. The first enhanced system was the

‘ ncurrent CP/M which was compatible with all software written
4 T CP/M-86.
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Concurrent DOS

The concurrent CP/M has now been replaced by concurrent-
DOS which is much better & hence, appealing to the users. It
works for full range of 16 bit chips from Intel. It works for single
& multi-user applications, upto four video screens. It offers multi
tasking & windowing. The IBM compatible & CP/M-86 programs
both can be run on this operating system.

Applesoft DOS

Apple’s Disk Operating System was one of the first powerful
& inexpensive operating system which the user could easily handle
for creation, processing & retrieval of data & program from mass
storage devices. The earlier computers from Radio Shack &
Commodore (PET) used tape cassettes, The availability of good
storage & retrieval mechanism made Apple, the best selling
computers of their time. It gave birth to an entirely new industry
which devoted itself to the development of disk-based software. It
created a history in the microcomputer market by selling micros
like a consumer product.

Apple DOS was designed keeping a p user in
mind. It isa ‘user-friendly’ proprietary operating system allowing
straight forward access to the system. On the other hand, CP/M
was a professional level operating system requiring high skills for
file creation & access. Apple’s file management capability is so
simple that even primary school children at home & school,&
laymen at home,could operate a computer with pleasure.

The Apple DOS has made remarkable contribution to the
microcomputer world though, it has now been largely replaced by
PRODOS on Apple’s Iic & Ile models. The recent Apple DOS
version is 3.3 which is available on 1T+ & Ile computers,

TRS DOS

TRS-DOS, like CP/M & Apple DOS, is also one of the
carliest operating system. It is used on TRS-80 model of Radio
Shack. It isa proprictary O.S. & has a number of common features
with CP/M & Apple-DOS.

One significant thing about TRS-DOS is that it distinguishes
between upper & lower case letters, unlike CP/M which treats
them the same, For example, if a-user wants to DELETE but
types Delete, the TRS-DOS will not recognizé the instruction.
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TRS-DQS 6.0

The latest version of TRS-DOS 15 TRS-DOS 6.0 (also known
as L-DOS) It v more versatile & gives the user a greater access &
control of files 1n the system

Commodore BASIC DOS

The operating systems like CP/M, MS-DOS, Apple-DOS,
require the BASIC to be loaded separately like a program file. The
advantage of Commodore-DOS 15 that both BASIC & the DOS
are permanently provided in the ROM so that one doesn't have to
load BASIC as a separate operation In other words it means that

ber of DOS ds are actuaily BASIC language com-
mands which are much simple.

Commodore-DOS has another important difference. It s
implemented on an IEEE bus which permits all components of
the computer to behave mndependently. The operaung system
assigns a different device number to each device & all of them are
hnked through bus signals & operating system commands.

It 15 used on Commodore machines like C64, VIC 20, PET,
CBM 4000 & 8000 series.

UNIX

Unix was developed by US Telecommunications company AT
& T.It isdeveloped 1n C language.
It provides for
(i) Moultiuser
(i) Multi terminal
(in) Multitasking applications.

The 32-bit machines that support multitasking and net-work-
ing are generally UNIX driven. The UNIX system itself supports
many operations that are traditionally confined to application
programs such as wordprocessing, screen formatting, terminal-to-
terminal communication, and even typesetting.

Itisan excellent tool for programmers for developing pro-
grams, However, it isnot user friendly. It 1s not ideal for a user who
wants to run off-the-shelf application packages. It has very
complex commands which are difficult to remember & tricky to
work with, even by a sophisticated user. One can make these
commands more English-like but you will have to get asistance
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from a third party for developing a user-interface program (for
example, Uniflex).

Compared to the availability a couple of years back, presently,

a large amount of software is available on UNIX. However, some

of the best programs developed for 16 bit operating systems for
pplications like wordpr ing, can not run on UNIX.

So, one should not go for a computer using UNIX unless one
really needs it for its power, UNIX may not run some most up-to-
date& best programs. Also,the 16 bit programs cost much higher
on UNIX than on other operating systems like MS-DOS for
which they were onginally developed.

UNIX is good for comparatively higher bit machines, like
MS-DOS is for 16 bit machines. The IBM-PC/ AT uses the latest
release of DOS, 1.¢., the version MS-DOS 3.0. This computer uses
UNIX-alike structure (Which IBM calls XENIX) for its multiuser
mininetwork.

Another recent development 1s that third party software
developers are offering UNIX-to-MS-DOS, or XENIX-to-MS-
DOS bridges. UNIX & its alikes ike XENIX are the future of
operating systems due to their multiuser, multiterminal & multi-
tasking features.

UNIX AND VERSIONS

There are many versions of UNIX & various clones such as
XENIX

XENIX (Pronounced ‘Zeenix’): It isone of the versions of UNIX,
It has been developed by Microsoft specially for the more advanced
microcomputers.

It isa multiuser operating system, for more than five screens.

In particular, it is designed for micros using chips like the
intel-8086, Z8000, M6B0OO etc. It has already been adopted by
Altos, Tandy, Apple Lisa, Macintosh XL system, etc. However,
XENIX has a great future since IBM has also adopted it on their
PC-AT. Unlike UNIX, XENIX 1s far more geared to the 80286
high performance 16-bit chip whlch the PC-AT uses, than to the
16/ 32-bit 68000 chip.

Like the adoption of MS-DOS on IBM-PC under the name
of PC-DUS has generated a breed of PC-compatibles, the adoption
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of UNIX on IBM-PC/AT under the name XENIX, has generated
a breed of AT compatibles. All of them use versions of XENIX.
JIBM-PC Operating Systems

IBM offers three different disk operating systems for its IBM-
PC. They are:

1. PCDOS

2. CP/IM86&

3. UCSD-p-System .

All of them perform similar functions but the ways in which
these functions are attained are different, These differences cause
each DOS to give a different personality to the IBM-PC.

PC-DOS and CP/M

We have already discussed these two operating systems in
detail. MS-DOS resembles CP/M in someways. However, in
actuality, it isa version of XENIX, an operating system from
Microsoft. XENIX is in turn a version of UNIX, an operating
system originally developed by Western Electric. In short, the
equation is

UNIX—>XENIX->MS-DOS—>PC-DOS

UCSD p-System

The UCSD p-system, was developed in 1970 at the University
of California. It isquite different from PC-DOS & CP/M-86.

CP/M operates on five different microprocessors 8080, 8085,
8086, 8088 & Z80.

PC-DOS operates on five different microprocessors Z8000,
68000, 8080, 8086, and 8088.

The P-System operates on over 15 different mini & micro-
computer chips like:

Intel 8080, 8085, 8086 & 8088
Digital Equipment LSI-IL, PDP-1I
Motorola 6800, 6809, 68000
Texas Instrument 9900

Zilog 280, 28000

Western Digital }

Microprocessors Most of them

Thus, the p-system can operate on large number of computers
and therefore programs written under p-system will un on much
larger variety of computers than the programs written under
CP/M-86 or PC-DOS.
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The ‘P’ in Pp-system stands for pseudocode which is a code
produced when the programs written for P-system are compiled

The p-codess translated into i guage by what is called a
p-machine*emulator.

The greatest advantage of the p-system is the compatibility of
the programs written under this system. A program written for the
p-system for Tandy would also run under IBM-PC, Apple & any
other computer which has a P-machine emulator. The p-system
remains unchanged among the different microprocessors supported
under the system.

ENHANCED OPERATING SYSTEMS

Ordinary operating systems permit you to run only one
application program at a time. However, some operating systems
allow you to work with more than one program at a time. Some
other operating systems allow many more features. We say that
such operating systems are enhanced in their capabilities.

MULTITASKING OPERATING SYSTEMS

Multitasking describes the ability to load more than one
program (task) at a time. With this facility two or more jobs can
be done simultaneously. For example, one program may be printed
out while working with the other on the screen, You may take a
printout from a database package while typing a letter on screen
with a word processing package.

Multitasking can take place at single or multiuser basis, ie.,
either one screen may run more than one program at a time (single
user), or different screens may use different programs (Multiuser).

Mulutasking has two modes, background & foreground. The
fullest form of multitasking permits you to run more than one
program at a time both in foreground mode.

WINDOWING

This feature permits you to ‘split’ the screen up in more than
one part & you can see data from different programs at the same
time. For instance, you may sce data from your database while
working on a word processing document. Maybe, certain infore
mation from database requires to be inserted into the documett,
You can do so after viewing the corresponding portion i
database.
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pr dd t & a database file,& so on. In fact, you can see
as many windows as you like & not restrict to just two. Also,
information can be moved from one to the other say, database
information can be moved to word-processed document. With
enhanced-operating systems, these features are limited.

(5) Interactive Operation: The best of the integrated software
packages are interactive, This permits you to link a word processed
document to draw on information in the database, change the
information, and the document will also be altered automatically.
Similarly, spreadsheets can be linked interactively to databases,
letters to spreadsheets, graphics to databases, and so on.

Future

_ Operating systems are in the process of evolution, The
hardware would have more sophisticated addressing capabilities,
they would provide more and more main memories on boards.
The software writers would be able to allocate greater part of the
operating system to housekeeping functions under the control of
the user to make the systems more user-friendly. '

More & more application programs would be integrated and
they would be driven through the operating system’s menu. The
operating systems thus, would not only direct the function of the
system but also monitor the access and execution of integrated
application packages.
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Since in practice,it isvery difficult for a user to simultancously
work on two programs with a single screen, the facility of multi-
tasking oa & single micro is used for working with one program in
the background & the other in the foreground. For example,
printing on one program & processing on the other, so that the
user is not needed simultaneously for both the jobs,

INTEGRATED PACKAGES

The integrated software packages have mose than one appli-
cation programs integrated into a single package. It bas the
advantage of allowing different types of wark at the same time.

The applications most frequently integrated ase; word proces-
sing, database, spreadsheet & graphics. The packages like Lotus
1-2-3, Symphony, Ashton Tate [ramework, Psion Xchange,
Samma plus, Electric Desk, etc., integrate all or some of these
applications.

Simitarly, accounts packages can link together sales/purchase/
normal-ledgers with stock caatrol, payroll, other accounts pro-
grams as well as word-processing and databases. Also, these
patkages can easily run on MS-DOS.

INTEGRATED PACKAGES V/S ENHANCED OPERATING
SYSTEMS-

{1) Multitasking & windowing facilities on operating systems
permit running of more than one program. Each such program isa
separate package & all of them have to be loaded to the computer
which is quite cumbersome, It isdifficult to work with them in
practice. The requirement of running of multiple programs is
better met by an integrated package which intergrates more than
one application into one single package, tis very easy to work
with a single integrated package than with two separate ones.

(2) The intesgrated packages give all the benefits of doing
more than one job at the same time but they can run on ordinary
operating systems. ‘

(3) Integrated packages offer windowing as a feature of the
application software rather than that of the operating system,
unlike the windowing with an enbanced operating system which is
the feature of the operating systent.

(4) With an jntegrated package, you can sec more thaa one
thing at a time, say 8 database file & a spreadsheet, or & ward-




289

dd & a database file,& so on. In fact, you can see
as many windows as you like & not restrict to just two. Also,
information can be moved from one to the other say, database
information can be moved to word-processed document. With
enhanced-operating systems, these features are limited.

(5) Interactive Operation: The best of the integrated software
packages are interactive. This permits you to link a word processed
document to draw on information in the database, change the
information, and the document will also be altered automatically.
Similarly, spreadsheets can be linked interactively to databases,
letters to spreadsheets, graphics to databases, and so on.

Future

Operating systems are in the process of evolution. The
hardware would have more sophisticated addressing capabilities,
they would provide more and more main memories on boards.
The software writers would be able to allocate greater part of the
operating system to housekeeping functions under the control of
the user to make the systems more user-friendly.

More & more application programs would be integrated and
they would be driven through the operating system's menu. The
operating systems thus, would not only direct the function of the
system but also monitor the access and execution of integrated
application packages.
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However, every language has some basic written instructions
that enables a computer to perform a number of aperations. Fewer
words but more rules are iated with them compared to natural
languages ‘Grammetically incorrect’ formulations are altogether

jected by puters. The computer is neither a person nor does it
posses intelligence and therefore it can not apply logic and
disunguwish between what is written & what is nieant.

Computer languages can be divided in two categories, Those
which are more like natural languages are called high-level, those
that are more limited in lexion and syntactic flexibility are called
low-level.

MACHINE LANGUAGE

The computer can understand only binary based language i.e.
combinations of Os and Is. The language based on the binary
system 1s known as hine ge. Computers do not under~
stand words or letters so everything must be converted to numbers
before the CPU-chip ¢an actually process the information The
first Geperation comguters used programs which were written in

machine language.

Machine language is very difficult for human beings to under-
stand and very cumbersome to use. Itis very tedious & time
consuming for the programmer. Its use requires a dedicated study
of the machine language used by a specific computer. It is therefore,
used only by experts and experiented programmers and not by the
beginners.

in a machine language, the instructions are represenied by
binary numbers, the sequences of Os & Is. It takes thousands of
machine language instructions to pecform evep a simple job like
keeping track of a hist of few addresses that need te be printed on
masling labels.

Every instruction in machine language has two parts. The first
part is known as the command or ‘operation code’, also cal!cd
OP-code Wwhich tells the computer what functions 1o perfarm like
add, multiply, move an+ so on Every computer has sn OP-code
for each of the function it can perform. The OP-codes may vary
from onc computer te another,

The second part of the instruction is the *Qperand” which is
the address of the dat ¢ that is to be operated on. It tells the
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computer where to find or store the data to be processed, or where
to find or store the instruction to be performed.

For example: 001010001110 represents a 12 bit machine
language instruction which is divided into two parts, an operation
code (OP) & an operand

OP cade Operand '
[ 010001110
Progr ing in hine 1 is highly technical b
the programmer has to remember dozens of operation code
bers for ds in the ‘machine nstructions set’. He will

also have to keep track of the addresses of all the data item, i.c.,
which storage location has which data & instruction. All this
would involve a lot of time and money and yet result 1n errors.
Tracing instructions to Jocate errorsyor modifications ,would be
extremely tedious.

The number of operands 1n a machine language instruction
varies with computer. In a single-operand computer the binary
instruction 0001100001100 may probably mean “ADD 0012". This
would cause the value in address 0012 to be added to the value
stored in a register in the Arithmetic & logic unit (ALU).

Most microcomputers use the single operand format.

ASSEMBLY LANGUAGE

A computer language is a set of characters such as alphabets,
numbers, punctuation marks or some spoecial characters. These
characters are grouped together to form ‘words® which may or may

not be understandable to us. If a group of charactets does form a
meaningful word in English, then it is called a ‘mnemonic’

The computer can operate only with 0s & Is. So whatever
computer language is used, the final instruction has to be in 0s & Is.

“Assembly Language® in which symbolic codes (mnemonics) are
used instead of binary numbers. The sequences of 0s & s of

hine are replaced by these symbolic codes. 1t is easier
for a human to understand & remember these codes while writing
a program, compared to the Os & Is in machine language. Though,
assembly language is very easy comparcd to machine languagc,
one has to still learn hi progr ing in detail,
before assembly language work can be done.

Second  Generation vsed a Jang called
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TABLE 19.1
Machine Code and A bly ¢ ic) I
{ guag
Binary  QOctal  Hex Mnemonic Functions
{Machine {Assembly)
Code)
0000 o Q LDA LoaD> Accumulator with contents of
specified address
0001 01 H STA STore Accumulator contents in specified
address
0010 02 2 ADD ADD contents of the specified address 1o the
accumulator contents
0014 0 3 suB SUBtract contents of specified address from
the aceumulator contents
0100 04 4 AND Perform an  AND operation on contents of

accumulator and contents of specified ad-
dress placing the resvlts an the accumulatar

ol 05 5 ORA Perform an OR operation o contents of
Accumulator and contents of specified ad-
dress placing the resulis in the accumulator

(3 06 b JRU JumP Unconditronally to specified address

o811 07 7 JAZ Jump to specified address 1f Accumulator
cantents are Zero |

fogo 10 8 JAN Jump to specified address 5f Accumulator
contents are Not zere

1001 i 9 JAL Jump to specified address if Accumulator
contents are Less than zero

1010 " A JAG Jamp o speaified addeess sf Accumulator
contens are Greater thap zero

oW B SAl Swap the confents of the Accumulator wiky
the contems of the fndex regster

1100 14 < ACC Perform specified operation ae the accumu-

lator using an smmedtate address
Hor 15 D NOT Perform a NOT operation oa the accume-
lator conteats
1o 16 E HLT Stop the program i ¢ HaLT the processor,
_m 17 ¥ 1or Perform specified Input Ouipul aperstion
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A program in bly 1 ge has to be translated into
machine language so that the’ computer can understand the
instructions written in assembly language . Using a special prog-
ramm called an ‘Assembler’, it is possible to translate an assembly

language program into machine language program. An assembler

takes an instruction in bly 1 ge & transl it directl,

into machine code. The machine code then the instruction.

Strictly speaking the ‘assembler’ actually ‘disassembles’ the
bly lang but is pted by all.

Each assembly language instruction may have three parts, all
of which may or may not occur in a given instruction. The first
part is the ‘label’ or ‘tag’. These are the programmer defined
symbols that give the address of the instruction. Then follows the
‘OP code’ and then the ‘operand’, as in the machine language
instructions.

A program written 1n an assembly language is called a source
program. An assembler program converts this source program
into machine code called an object program.

To execute a program written in assembly language, two
‘computer runs’ are required before the source program can really
produce output.

1. Assembly-Run: In which source program is transiated by
assembler program to produce object program. The source
program is treated as data and is read into the CPU of the
computer, During this run the problem-data (the data whlch really
needs to be pr d to solve a problem) is not pr

Thus, the source program ns not being executed. It is simply
Pranslatcd and stored into a form in which CPU can later execute
1.

2. Production Run: During this run the object program is read
into the CPU, input data is also read into the CPU, the data is
processed and output produced. The object program.is saved for
future use,

Advantages

Assembly languages have advantages over machine languages,
They save time and reduce details. Lesser number of errors are
made. Error is easier to detect. The programs can be easily
modified.
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Limitations

Cading is very time 2. less than hine 1
but still very high compared to hlgh-lcvcl languages. They arc
machine oriented i.e. they are designed for specific computers.
Programs have to be recoded for a different machine.

00111010
00000000
10000000
00000110

‘ MVIB 5 LET=X +35
00000101
10001000 !
00110010

00000000
STA X

10000000
a. Machinecode b Assembly language c. High level language

Computers can only execute machine code. The earliest

computers were programmed 1n binary (a) The tediousness in this

pproach led to the develog of first bly lang (h) &
then high leve] language (c).

An instruction *X = X + 5 has been shown in all three
fanguages, for a particular computer.

Fig 19.2 Comparison of Machine, Assembly and High
level fanguage instruction
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HIGH LEVEL LANGUAGE

It is most impractical to write programs in machine language
in sequences of Ds & !s which only the computer can understand.
It isalso very difficalt to r ber the bly 1 codes
during programming.

The great need for a simple language which human beings can
easily understand, & the development of mnemonic codes used in
A bly I led to the develop of high level languages
such as BASIC, PASCAL, COBOL, FORTRAN etc.

Since late 1959, hundreds of ‘High Level Langunage’ (High
Level for the computer, but low level for buman) have been
developed which use symblos and. words similar to those of
ordinary anthmatic and English. They are almost English-like and
are independent of computer models

Hundreds of high-level computer languages, like hundreds of
human languages, have been developed and are used all over the
world. Many of the languages are just slight variations (dialects) of
other fanguages. Some are extremely popular and useful.

They are often oriented towards a particular class of
problems. They contain commands that are particularly well suited

to one type of application. Like, a ber of I have been
designed to process scientific and mathematical problems. Others
phasize file pre ing applications. And so on.

High level languages like BASIC contain simple commands
that are translated into machine code instructions. This makes
them easier to use. The commands are guite general & therefore,
useful in many situations.

These High Level Languages require a compiler or aninterpreter
program for translating the program written in High Level
Language into Machine L ge which the p can
understand.

The original program written in the high-level language is
called the ‘source program’ and its translation in machine language
is called the ‘object program”.

+ A source code consists of the program statements in original
computer language, that is, the high level language.

" 'The source code is translated b}! a program known as compiler
which produces the compiled code whick is very similar to the
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machine language used by the computer, When the program is
executed by the computer, it actually uses the compiled code.

COMPILERS AND INTERPRETERS

The programs written in High-level languages and Assembly
language have to be translated into hine language before the

puter can really them. *Compilers® and ‘interpreters’
are translation programs that produce machine codes from high
level language porograms, A blers are the translation progr
used to transtate from bly to hine Janguag

The original program is called a source program and after its
translation by an interpreter or compiler, it is called an object
program.

They work in fundamentally different ways. A compiler takes
an entire high-level languages program (source code) and produces
a machine code {object code) version of it. This version is then run
as a single program.

The object code is stored in the computer’s memory so that, it
can be used in future for ing the program. The compil
does not have to translate a source program every time jt is to be

executed, thus saving the execution time.

An interpreter translates the insiructions of the source program
intb machine language one line at a time. The translated block of
machine code is executed before the interpreter begins work on the
next line, Thus, instructions are translated one by one and simul
taneously executed, instead of waiting for the translation of ﬂ:xc
whole program 1o be over to execute it. No object code is stored in
cotputer’s memory for future use, the next time the instruction 5
to be used, it has to be freshly translated by the interpreter.

For cxample, during the repetitive processing of the ins-
tructions in a loop, each instruction in the loop will have to be
translated every time the loop is executed.

We may say that an interpreter is a running tragstator. It is gkc
a human interpreter, say for Japanesc & Englxsl} janguages. ¢ ne
sentence spoken ins one language by 3 person *A’is translated into
the other by the wnterpreter before ‘A’ proceeds {0 another sentence.
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Wiy .
Source Program| Source Program
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Fig 19 3-Translation & execution of source Programs

An interpreter is easier for the programmer since it permits
on-line interaction with the computer ie. the program and
instructions can be corrected/altered/modified even on a running
program, He can check his work & modify as he goes along.
Programs are developed more casily. An interpreter is therefore
preferred by people writing new software or making changes
(versions) in purchased software.

On the contrary, a compiler permits off-line interaction i.c.,
changes are nat passible in a running program. A source code has
to be compiled every time a change, howsoever minor, is made in
the program. This may be quite frustrating to the user &
particularly to a new programmer. However, compiler is good for
those needing fast execution speed.

It has become common to refer to translators, whether a
compiler or an interpreter, as the languages themselves. The
‘program’ is often omitted from the translating _ . o
someone says that FORTRAN is available for the 1t~ IR
one means is that FORTRAN translator s ."™ :*
IBM-PC.
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Personal computers often use an ‘interpreter’ rather than a
‘compiler’ for translation of high level languages into machine
language.

Righ Level Language—Advantages
High Level Languages have the following basic advantages:

Simple to Learn

The words & phrases used in high level languages are aimost-
English like. The language can be easily learnt and understood
after a few days study. They permit a complete beginner to Jearn
working with the computer in a very short period of time. This
family of languages,in addition to English-like words, mostly use
decimal numbers in the programs written for computers.

Less Time in Programming

Being simple to learn, the programmers can wnie programs
very fast, which is not possible with bly or hine Jevel
languages. The programmer has to remember very simple com-
mands which have their usual meanings like ‘Stop’, ‘End’, ‘Move®
etc.

The commands of high level languages are simple from the
user’s point of view but complex from a computer’s pont of view.

High level Command & query

Ease
of

under- Assembly
o

mn-

creass
ases Machine or Binary

Fig 19.5 Computer Language & Ease of Understanding
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languages are more postable than those written 1n machine or
assembly language.

Disadvantages

Slow Execution: The high level language programs are executed
slowly by a computer compared to hine or bly 1
programs.

A high level Janguage called *C’ is a very good compromisat-
ion. It has high portability of high level languages and high
execution speed of assembly language. Often the important
packages like dBase are written 1in ‘C’ language.

Low and High Level Languages

A low-level language uses symbols which are more near to the
binary-code, A bly & guages are called low level.
They are based on actual machine operations. The almost English-
like computer languages like FORTRAN, COBOL, PL/1, BASIC
etc. are called High Level Languages. They are also called
‘Cnmpllers since they translate ' programs written in other

ges into hine 1 A low level language is also
called a p oriented 1 ge & high level 1s known as
problem oriented.
BASIC

The BASIC languages (Beginner's All-purpose Symbolic
Instruction Code) was developed by John Kemeny & Thomas
Kurtz at Dartmouth College 1n 1963-64. It was primarily develop-
ed keeping non-computer users in mind. It was immediately
picked up for most business and general purpose applications,
particularly on small computers Itis more like English than
FORTRAN, & easy to use. It 1s the most popular & widely used
computer language in the world

It1s an interactive language, meaning thereby that it permts
direct communication between the user & the computer during the
preparation & use of program. The program is compiled ins-
truction by instruction as it isread into the computer where the
computer, after editing, allows the program to be modified as it is
inputted. The programmer can directly interact® with the computer
via a keyboard terminal, quickly writing, correcting & obtamm;
part results of his program. Thus, ‘real-time programming’ i
possible with BASIC. The user can ‘converse’ with his computer.
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Today, -BASIC is the most popular language on micro-
computers & offered by almost all computer manufacturers.
Almost every personal computer available in the market is capable

.of understanding programs written in BASIC. 1tis used for
greatest variety of applications from games to business to science.
BASIC is even more popular than FORTRAN, COBOL, or any
other language. Others are general-purpose languages which were
written b saw deficiencies in the currently available
languages.

Versions

BASIC is not a single language butitis actually a family of
languages. BASIC is a generic name of a group of dialcts with
many similar features.

Different computers use different versions of BASIC & a
Program written in BASIC used on one computer may not run on
adifferent computer. Some computers usc a dialect of BASIC that
Is very different from the ones used on most other computers.
Hovyevcr, a version of BASIC on one of the computers, still
retains most of its usefulness, even if one moves onto another type
of computer. About eighty per cent of the language stays the same
from computer to computer. However, the different versions do
have some real difference, although it isrelatively easy to shift from
one version to another.

Execution of a program written in BASIC requires an

appropriate BASIC interpreter or compiler. One has to e~ the

+ €Xact version of BASIC that the program was written for, other-
Wise a different version may not execute the programs correctly.

'nm is a minimal version of BASIC the ANSI (American
National Standard Institute) standard. The standard is so simple

that by now it has been incorporated in almost ¢very version of
BASIC.

The different versions are born promarily due to two reasons,
One, some versions are morc powerful & useful than others & two,
the different versions reflect the preferences of the programmcrs
who designed them,

'Fm example, Atari & the Commodore 64 computers use
Version of BASIC that has very powerful instructions for creat!
of colour graphics, sounds and music by the computer.
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MBASIC
ft1sa version of BASIC developed & used by Microsoft (M’
in BASIC stands for Microsoft) in hundreds of models of p !

computers, Number of books and programs have been written on
MBASIC & hence, if a micro is running, MBASIC, a lot of
documentation and programs would be available for it.

CBASIC:

It isa ‘compiled’ vession of BASIC (C in CBASIC stands for
compilation). It 1s a very good version for accounting software
written for personal computers based on Z-80 chip,

Which High Level Language to Learn

Suppose your native Janguage is Hindi & you want to learna
second human Janguage. There are some Janguages like Gujrati &
Marathi that are quite similar to Hindi, Others such as Sindhi are
not as similar to Hindi, but do have same characteristics that are
familiar to you, Still other } like Tamil, Malayalam are 50
dufferent that very few characteristics may be familiar to you. To leam
Tamil, you would have to learn a completely new set of alphat

The above analogy can be extended to computer languages
also. Some tike BASIC are almost English-like though, not cxac.ﬂy
English. There are many similarities so that one feels quite familiar
with BASIC. Others like Pascal, FORTRAN, or COBOL are not
so English-like but still have enough familiar terms, Still others,
like Z80 have very little resemblance to English.

All computers can understand a number of languages. Most
of them understand BASIC. Some can understand many languages
Iike FORTRAN, COROL, PL/1, PILOT, C, FORTH ctc.

One should learn one of the more English-fike languages
before using either a machine 1 or an bly 1
for computer programming. When one learns BASIC, one can
i with the puter, This is achieved by giving 2
program to the computer.

OF course, itis not necessary for everyone to learn prog-
ramming to use a2 computer. A number of computer users buy the
programs written by experts and do no programming themselves,
but they only learn how to use these programs. The so&w.arc ogt
buys for computers & vidco games are really programs writtéa by
expests to tell the computers how to do a job.




307

The programming languages should be learnt only if some
original programming is to be done. Serious business applications
are difficult to write, they should be undertaken only by experts
and if no suitable packages are available.

CHOOSING A LANGUAGE ON A COMPUTER

tahl

Many languages are On MmICIC p Which

ianguage to choose depends on vanous factors:

1. Familiarity of user/programmer with the janguage: If the
programmer/user already knows a language, he should prefer it
over others.

2.’Ease of wniting: It’s easter to write programs in High Level

L than in A bly 1

4

3. Nature of apphcauon Machine languages are problem
oriented whereas ly is p oriented.

4. Maintainability or requirement of modification of prog-
rams: Means ease of correction or change in a program. The
programs written in high level languages are more easy to correct
or modify than those in Assembly languages. Thus, high level
language programs are more maintainable

5. Whether support to structured programmung required:
COBOL, ALGOL, PL/1, PASCAL, support structured
programming better than BASIC & FORTRAN.

6. Portability: Means that a program can be casily adapted for
use on different kinds of computers. The software written in high-
level languages is often more portable.

7. Execution speed: Assembly language programs exccute at
higher speed than machine language programs.

C language provides an excellent compromise between

ion speed of bly 1 and portability of a high-

level language. That is why many newer software packages includ-
ing dBase-1II are written in C language.

8. Availability of translating software: A good language with
an inefficient translator would not give satisfactory results.

9. Fr of pr ing of application: If a job is to be run
quite frequently, saving in operation time is more important than
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Application Programs

The biggest problem with earlier computers was the need to
write a program to get anything done from them. Till recently this
bottleneck was responsible for slow adoption of computers in
daily life.

The recent computers have eliminated the need of expert
program writers. One of the primary reasons why the personal
computer is today widely used in business, office and home is a
new software concept which permits processing of information
without the need for the user to know a programming language,

Now there are large number of inexpensive, readymade
programs for various types of applications. These programs are
available in the market off-the-shelf. They permit the computer
user to tailor these programs to his specific needs without
demanding any knowledge of computer programming.

They are the programs written to solve particular problems.
Generally they are written in a high level language like BASIC,
FORTRAN, COBOL etc., by the experts who have command
over the language in which programs would be written.

These readymade programs are called by various names such
as *packages of program’, ‘packages’, ‘application programs’, *appli-
cation software’, ‘software’, ‘packaged programs’, and so on. All
these terms mean the same thing They are provided either by the
Computer manufacturer or by an independ; software supplier.
They are used for standard but widely needed applications such as
pay-roll, word pr ing, datab preadst ac-
counts control, games and so on. Today,the packages like dBase,
Wordstar, Visicale, Supercale, Multiplan, Lotus 1-2-3, Symphony,
Framework, etc. have become 5o popular that they have become
mére important than the hardware.

At least 25,000 different lication X are ilabl

today with many more thousands to come.

The use of readymade programs permit the users as well as
}he programmers to devote their energies for more productive
Jjobs.
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They convert the microcomputer into a tool to increase
productivity & reduce paperwork. R
Types of packages

There are six & popular types of application packages
available in the market

* Word processors,

* Spreadsheets.

* Database management programs.

* Payroll and accounting programs.

* Graphics.

* Games,

Let us discuss briefly about each of them
Word Processing

‘Word-processing’ is the use of a computer to store, mani-
pulate and print a text. A computer used for this purpose is called
a *Word-processor”.

What is amazing is that a computer dping word-processing
can recognize a ‘word’, a* ’,or a ‘paragraph’ as a unit. It is
very different from the typewnters which recognize only a
‘Character’

Like, the word ‘simple’ would be treated as consisting of 6
characters i.e. six units by a typewriter: a word-processor would
recognize it as one unit. It is extremely helpful in editing. For
instance, if this word ‘simple’ is to be deleted, the Electronic-
typewriter may do it in six strokes; the word-processor, just in one
stroke.

The idea of word-processing is that one can type with the text
into the computer, instead of onto paper. Then, errors can be
corrected, text can be rearranged & all sorts of modifications can
be made. It can then be seen on the screen and if you are satisfied
with it, then only take a printout on paper. Itis a four steps
Process—type, store, edit, print (STEP).

The word-processor stores the text in the memory & you can
correct it later. For instance, you do not have to retype the whole 10
Page report, whick is stored in the memory of the word-processor
when what it needs is addition or deletion of a few words, A
Paragraph may be added at page 4, words corrected at pages 7 &
9; & so on.
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Only after the text has been corrected, revised and considered
perfect, fiocs the processor type the final product on papel. The
product is still available in the memory. If the printed copy is not
upto the mark, changes can again be made in the text in the
memory and fresh copy printed. Thus, the process can be repeated
till one is pletely satisfied with and its get up,

Special Features

The most important advantage of the word-processors is the
number of special features available on them,

'T]xc features such as centring, emboldening, haff-space,
d?cnmal-alignmcm, block indent, right hand justification; besides,
display, format, character storage memory etc., are available on
word-processors,

High Speed

. With a typewriter, the typist has to watch for the end of the
l{nc being typed, and press the carriage return key to start a fresh
linc. With a word-processor keyboard,the operator need not wait
for the line to be filled up, he can simply continue typing at fast
speeds, the processor would automatically start a new line when a
line is filled up. He may continue typing without worrying about
the mistakes, which can be corrected fater. Only when a paragraph
ends, it's necessary to press the carriage return key. Thus, the
speed of typing is decided by the speed of pressing of keys by the
operator and not by the speed of printing. -~

Recycling

There is no need to do retyping if you often use standard
paragraphs, with minor variations, in niany similar documents.
Like, a contract Iease in which some paragraphs may be repeated
in many other feases. You simply recall the standard paragraphs
from the memory of the processor and insert in the text wherever
required.

After you have made a draft, only mistakes may be carrected
10 obtain a clean copy. You nced not retype the whole document.

If you are sending identical letters to dozens of diferent
customers, then you need only type the name and address afresh
for each copy. In fact a few names and addresses can also be
stored in the memory and used when requied so that even typing
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of names and addresses can be avioded. This ‘recycling’ facility 1s
very useful,

Better Presenetation: It is much easy to prodtice high-quality copies
from a word processor. The mistakes committed during high speed
typing, can be corrected later, but before: you print the text on
paper. If you want to format your work elaborately, with indents,
centered heading, etc. then there is no need to spend the time in
planning out the format before starting to type. If you come to the
end of a letter and find that there is no room for ‘thanking you'
and ‘yours faithfully’, at the bottom of the page, there is no need
to worry. You can change the margin-settings or line-spacing or
tab-setting & reformat the entire text and fit everything neatly on
one page.,

Better Contents

The importance of written word in business-letters, memos,
newsletters, reports, contracts, catalogues, vouchers, notices etc.
cannot be overemphasized The choice of words can make difference
between a sale or no sale; a negotiated settlement or a court battle;
credit or no credit; clarity or confusion; communication or mis-
understanding & so on,

Good writing comes from editing: going over again on what has
been written, making changes to make it better both content-wise
and presentation-wise. Editing leads to more acceptable and
enjoyable text. This leads to better correspondence.

Small mistakes that are often accepted with ordinary type-
writers due to rush of work, may be casily corrected with word
processors. Afterthoughts and clarificatior s can be added freely: A
word may be replaced easily with a better word.

A well considered, well-written letter has more impact than
the letter typed in a slip shod manner. In word-processing, what
you write is stored as electronic impulses in the memory of the
word-processor. You can edit what is ‘written’ and then have it
printed out,

Dedicated Word-Processor: A word-processor is a computer.
Sometimes people use the phrase ‘dedicated-word-processor” which
is a computer dedicated to only *word-processing® and nothing
else. In fact, one rarely goes for a dedicated-word-processor in
Dpractice, which does not cost less than a personal computer (or a
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microcomputer). One would prefer to buy a computer which can
do ‘word-processing* and can do many other things in addition.

Spreadsheet
Micros can manipulate numbers very well, Using a program

for spreadshect, th d of tedi lculations can be done &
redone automatically.

A spreadsheet is like a sheet of paper, blank rows & columns
into which figures can be entered, The intersection of each row &
column is called a ccll. There is a built-in calculator, It can be used
for anything from shopping list to serious business application like
financial projections,

A typical financial report may be set up by entering columns
& rows with parameters such as sales, expenses, profits ctc. Both
numbets & formula may be enteted. The numbers represeat
variables & the formula specify the relationships between the
variables. If the variable values are changed, all related values,
depeding upon the formula, would change, ¥f the formula are
changed, then also the related entries would be changed.

Spreadsheets are extremely useful for*whatif® games. Once the
mode! of your requirement is set, it can be used to study cause &
effect relationship. For instance, what if sales decrease? or if
purchases decline or if prices hike?

At homse, the user can study stock exchange, income fax & so
on,

Dsxtabase Mansgement
Database are warchouses of information. They can be ex-

tremely large such as a teleph J vy of a polits city
like Bombay, the passenger ticket lists of Railways & Airlines or

they can be short for instance, guests list of a medium sized hotel.

A datab program can easily search a parti-
cutar piece of information It can sort the whole information in &
particular way, for instance, a directory with names in alphabetical
order may be arranged in ascending telephone numbers grder &a
printout obtained. The programs can also be usedL with other
programs such as spreadsheet, word pr ing, graphics ete. The
database programs also help in collection of information spart
from categorizug & retrieving it in diffesent forms.
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Accounting & Payroll

Businessman can use an accounting package for payroll,
accounts payable, accounts receivable, journal ledger & so on.
Small businesses normally go for contract compater services but
with a microcomputer, like a PC, now they can do their own
accountmg & book-kceping & mvest the savmg & time on other
more important & istrative responsibilities.

Graphics

These programs permit display of information as graphs or
charts. Such as pic, bar, gnatt, line or other charts. The informat-
ion in the form of graphs is more p ble & und dabl
They are good for indentifying & studying trends.

Graphic Display & Software

Two features, colour and graphics, are very important with
video display. With these capabilities, you can produce charts of
many kinds, like bar, pie, etc. One can play video games. All sorts
of designs and figures can be created. The features are important
for all recreational, educational, business & general purposes. It
makes games and learning more interesting.

Generally graphics and colours go hand-in-hand which are
8ood for graphics application. The key to graphics capabilities is
the software and the hardware both. You need hardware which
caters for graphics and software which has graphics programs.

Graphics features can be added to a computer by purchase of
suitable hardware at small costs. Circuit boards are available
which go inside the computer. Combined with the software, sophis-
ticated graphics can be generated by giving graphics commands to
the computer.

Many comp already have required hardware but software
has to be purchased separately. Writing graphics software is very
complicated, so buying readymade from the market is advisable. It
helps the user who can't write his own programs in BASIC or
machine language.

The software for graphics can be divided in three categories.

(i) Predesigned: This class of software consists of pictures and
designs on adisk or cassette which can be loaded to your computer
and you get on the screen %hat is there on the disk. Not much
useful since you can not develop your own graphics. -
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(i1) Games: The second class is the famous graphics created
during video games. Graphic-aid-programs are available for
creating your own graphics. A ber of p panics scll
such software. However. the colour graphics generaied by this
class of software is very poor though the computer hardware may
be capable of generating excellent colour graphics.

(iii) Business Graphics: The last is the most versatile class.
You can create all kinds of graphs, bar, pie, gnatt & so on
Headings, footings, labels and data etc. can all be put together and
various sizes of graphics is possible.

The application packages which are best from graphics point
of view ase the ones which integrate wordprocessing with spread-
sheet and database. The best ones are Lotus 1-2-3. Symphony,
Ashton Tate, Framework, Psion Xchange etc. They permit auto-
matic creation of various types of charts and graphs from the dafa
entered by user in database, The packages work interactively in
the sense that when the user changes the data, the charis and
graphs adjust and reappear automatically.

Games & Recreation

The most popular application of parsonal puter at home
is games. Although the uwse may decline with the advent of
inexpensive, easy-to-use software for other purposes and the com-
puter networks, games will continue to be one of the most popular
application.

Games are not only fun & relaxation but they are educat.mnal
too. The child (or adult!) can sharpen his skills of problem solving &
eye-hand coordination and develop abilities to react creatvely,
solve problems logically, and make decisions. Games are often the
best learn-to-programs challenges for the beginncr,‘ yet the pro-
fessional programmer may even find himself defeated in attemptiug
o write complex game programs (for example, chess)- Games
encourage imaginative and constructive programming and
responses

es available in the market, some

There are a number of gami .
& d into at least eight

are good, some are bad. They can be divide: L
major categaries that have been adapted to the computer:

1. Fantasy and adventure games. )
2. Video games: They emphasize action & graphics &
often require a colour graphic board,



317

3. Strategy and battle games.
4. Card games.

5. Board and word games.

6. Gambling games.

7. Sports games.

§ Party games.

Integrated Package of Programs

The packages spreadsheets, wordpr g, graphics, etc.
discussed so for are stand-alone packages i.e. they are useful for
only one type of application. Sometimes 1t is useful to incorporate
spreadsheet data in a report produced with word processing, or to
produce graphics presentations directly from database files.

Such requirements have caused the development of packages
that integrate data from different stand-alone packages. Such soft-
ware 15 capable of producing a very useful product that 1s also easy
to understand. The integrated software packages have more than
one useful application programs which can interact intimately with
each other, integrated into a single package. It has the advantage
of allowing different types of work at the same time. These
programs are sold as a group & not separately.

Accounts packages can link together sales/purchase/ normal-
leadgers with stock control, payroll, other accounts programs as
well as word processing and database. A package of the Home
Accounts, Ultra File, and the Tax advantage can be used to
maintain personal finance records. This ‘triple’ program is useful
for preparation of data parison of budgets and letion of
tax forms etc.

Interaction of Programs

Two programs are said to ‘interact’ when the output from one
program can be used as the input for other program. In many
applications, two or more programs have to ‘interact’ with each
other to perform a job.

For example, a spreadsheet program might bc used to
compare financial consequences of many different policies. And
this data may be used for generation of reports ete. by a word
processing program. Two programs which can interact in this
sense are said to be compatible.
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Fig 26,1 COMBINING PACKAGES (Integrated packages)

There is a lot of demand for programs which can interact.
Packages are available which have two or more interacting
prog , for le, packages isting of p database &
graphics, and 50 on.

The applications most freq integrated are: word pro-
cessing, database, spreadsheet & graphics. The packages like Lotu~
1-2-3, Symphony, Ashton Tate, Framework, Psion Xchange,
Samma Plus, Eleciric Desk, etc. integrate all or some of these
applications.

Lotus 1-2-3 is an excellent integrated package of spreadsheet,
database management and word-processing.

VisiCale

It isthe first spreadsheet application program or' its time.
When business micors had just entered into the market, it was one
of the few programs available on micros for profcxsionat.app{r-
cations, The VisiCalc indeed brought a computer revolution in
business fields. It was the first readymade practical & mass~profiuc-
ed program available 10 business pr jonals. It created a matket
far PCs.
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VisiCalc produces a spreadsheet on the video screen which
can be used by professionals like thinker, simply by
putting a series of easy-to-enter arithmetical & logical formulae.

Wordstar

WORDSTAR is a word-processing program having the
following capabilities.
Capabilities of Wordstar
L. On-Screen Formatting

Wordstar will display a piece of text on the Screen the way it
will look when printed out. One can see actual line-breaks, page-
breaks, paragraphs, centring, top, side and bottom margins etc.
and change them if one wants before printout.

2. Word Wrap
When a word runs over the end of a line, Wordstar automati-~

cally moves the whole word down to the next line. You do not
have to push carriage return at the end of each fine. Functionally it:
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A Suitable Micro for Wordprocessing

Sinclair spectrum~—Poor
Sinclair spectrum plus— Bad
Oric Atmos—fair
Commodore Vic 20—poor
Atari 800 XL—good
Acorn Electron—Bad
Commodore 64--good
Amstard CPC 464—poor
Commodore plus/4—poor
Sinclair QL—good

Acorn BBC—very good
Apple Ile—very good
IBM-PC—Perfect
IBM-PC/ AT—Perfect

Framework

This package was released by Ashton Tale in 1984, It has the
following packages into one integrated package
Wordprocessing
Database management
Spreadsheet
Graphics &
Communications.
The components {modules) appear as three dlanSlonal
frames on the computer screen & any or all of the above jobs can
be performed by the user.

Symphony

This is a latest version of Lotus 1-2-3. Introduced 1n 1984, thx.s
incorporates all the features of 1-2-3 n addition to many more. It’s
available on large number of computers such as IBM-PC/XT,
IBM~PC/AT, Desk Pro,Compaq portable etc It includes:

Spreadsheet
Database
Wordprocessor
Graphics
Communication &
M““’ngmmming.
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The first three are the 1-2-3 features. In fact,even the Lotu:
features have been much improved in symphony For instance,
number of {eatures are additionai to spreadsheet. Windows atlow
display of one or more operations. simult ly on the i
screen.,

Having a size of 256 columns x 8192 rows, it is quite sophisti-
cated The commands may appear slightly complicated to 2
beginner but little experience would make them easily under-
standable. The mimmum RAM memory requirement for afl
features to be operative 1s 320K.

One other important feature of symphony is that even other
programs can be run in its environment. This facilitates data
transfer & exchange very efficient

The commands have been streamlined compared to [-2-3.
True automation is indeed feasible now even with a small com-
puter, with the help of symphony.

It 1sa very powerful package with large number of features &
capabilities. Even very ambitious professionals find this tool up to
their expcclauons The Lotus 1-2-3 itself is very powerful but
symphony is a much more powerful extension over 1-2-3 & the
commands under both are almost same. Jt would not be difficuit

1-2-3 user 1o shift to symphony.

Soft Pro 4-5-6

1t is new powerful and easy to use package having spreadsheet,
graphics & database management capability- 1t has all the positive
features of Lotus 1-2-3 but a ot easier to work with compared t0
1-2-3 Wuh the nm-umc facility of Soft Pro 4-5-6, one daes not need
to know the sp ds to run application: developed
on 4-5-6 Muhiple apphcati plates can be developed
loaded as DOS files,
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Some Application Software for IBM-PC

Home

(U]

oY

()

()

Games/Entertamment
Backgammon

Bridge Tutor
Computer Math Dnlls
Poker Dnll

Spetling Bee

War Games

L e

Home Management
Cheque book Balancing
Income Taxes
Mortagage Analys:s
Magzine file
Birthdays
Appotntment Planner
Mailing Lists

Time Management
Menu Planner

10 Letter Writer

11 Message Board

12 Spell Wruer

D00 M B st —

13 Energy Efficiency Analysis

Education

t Interactine Typing {utor

2 Memory Management
3 Mugic Spelling
4 Reading Levels

5 Using Adjectives Adverbs
6 Addition and Subraction

7 Dvision Dnlls

8 Calculus -

9 Sratsties

10 Geography Lessons

Finance
1 Stock Trends

2. Stock Portfolic Management

3 Commodity Trading
4 Investment Analysis
5 Options Analysis

Fhight simulator
Zork I
Decathlon
Loderunner
Flight simulator

Home Budget
Persopal Investor
Home Accounts Plus
Tycoon

Muthonasre

Monster Math
Typing Tutor
Trutle power
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“Business
(1) Word processing Wordstar,Easy Writer
(u) Spreadsheet VisiCalc,Multiplan,Lotus
1-2-3.
(1} Database Management dBASE I, Lotys 1-2-3
(tv) Graphics Louts 1-2-3

Database programs are the most useful personal computer pro-
grams, The Table names a number of the thousand of types of
information that may be stored, indexed, orgamzed or Cross-
referenced by database programs
Table 20.3
Uses for Database Management System.

BUSINESS USES EDUCATIONAL USES HOME & HOBBY USES
Customer filing Student records Personal records
Praspect hists Grade records Check lists
Master files for Teacher lists Club rosters
Gen Ledger School lists Telephone directories
Accts Recerv Program design Recipes files
Accts Payable Tuition data Medical information
Payrol} Records Enroliment data Property records
Personal data Property/equipment Appliance warrantics
Tefephone logs Athletsc schedules Insurance records
Telephone lists Player assignment Chnistmas bists/gifts
Hotel/travel data Games schedules Appotntments
Reservations Player statistics Articles indexes
Property control Maling lists Tax records/data
Library catalouges Test scores Expenses
Inventory Menus Book ownership
Key Employee data Diet selections Uty records
Adverusing data Inventory Deposts files
Source files Seating chans Due dates
Sales leads Cataloguing fravel secords
Maij hists Laboratory data Meal planning
Pruatc records Inspection data Mortgage data
Corp records Experimental data Auto records
Durectories Attendance data Crop yields
Billing information Course description Source files
Delnery schedules Purchase orders Magazine Asticle mdex
Routes Reguintions Estimate files
Ternfones Vacation records Tnvestments
Quotauons Budgets Plus all the Business &
A M data Educational overlaps
Corrmmmns Locker assignment

Workshop data Fisld trips
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Assets hists Vehucle records
Marketing data Tenure records
Insurance data Parking assighment
Pricing schedutes Violation records
Formulas Mecting schedules
Production data Facility schedules
Processes

Cross referencing
Comnussion records

General filing

TABLE 204
Some les of C plications in different fields.
Accounting

T Accounts Receivable

2 Business Check Register

3. General Ledger Package

4 Business Bookkeeping System
5. Depreciation Planner

6 CAP Client Wnte-Up

Agriculture

Cattle Feeding Economics
Farm Management

Crop Costing, Yield per acre.
Fertilizer Formulation

Sheep Production

Comn Production

Sail Erosion

Livestock Tmanagement

Crop mix & rotation

P R

Business Management Tools

General Business Program
Business Planner
Personal Report System
Financial Planner
Salary Planner
Electronic Spreadsheet
Atcouming Tutor
Income Meets Expense
Job Costing

Sales Analysis

Home Construction

SO oo N s W —
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Some action games on famous Computers.

Table 20.5

Game Computer

Atic Atac Ulumate Spectrum

Blee Max Data Soft Atari

Boogaboo (the Flea) Quicksilva Amstrad, Spectrum
Boulder Dash Furst Star Atan

Bruce Lee Data Soft Atany spectrum
Gridrunner Llamasoft Atari

Jumpman Epyx Atan

Loderunner Broderbund Apple, Atan

Manic Miner

Software Projects

IBM PC, Spectrum
Amstrad, BBC

Spectrum
Missile Command Atan Atan
One on One Electrotuc Arts Aple, Atant
Pssst! Ultimate Spectrum
Pengo Atany Atari
Pinball Contruction Electronics Arts Apple, Atar
Pole Position Atan/Data Soft Atari, BBC
Spectrum
Rescue on Fractalus Lucasfilm Atan
Robotron 2084 Atari Atari, BBC
Shamus Synapse Apple, Atan
Splat! Incentive Spectrum
Star Raiders ~ Atari Atart
Way Out Sinus Applt, Atan
Zaxxon Data Soft Atan, Spectrum
3D Ant Attack Quicksiiva Spectrum
Table 20.6
Some thinking and management games on famous Computers.
Grme Manufacture Computer
Airline CcCs BBC, Spectrum
Archon Electronic Arts Apple, Atari
Spectrum
Comanex Sapphire Systems CP/M
Company Director Mohimerx Tandy
Corplan Understanding Ltd Apple, BBC, Tandy
Dallas CSS BBC, Spectrum
Dictator dk Tronics Amstrad, BBC, Spectrum
Eastern Front, 1941 Atari Atari
Flexi-game Ulster Management BBC
N Centre
Football Manager Addictive Amstrad, BBC, Spectrum

Great Britain Ltd

Simon Hessell

Spectrum
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Milkonaire Blue Chip Apple, Atart,
IBM-PC, Macintosh
MULE Electronic Arss Apple, Atan
Scrabble Leisure Gemus Apple, BBC, Spectrum
Seven Cities of Gold Eiectronic Ants Apple, Atan
Stockmarket Argus Atar, Spectrum
Stockmarket Amsoft (Amstrad),
Micro-Aid (BBC),
Kuma (CBMé4),
Spectrum (CSS)
Tyeoon Bule Chip 1BM PC
Woodstock Hama BBC
1984 Incentive BBC, Spectrum
Table 20.7
Some flight simul on fi !
Game Manufacturer Computer
Aurbug Molimerx Tandy
AlrSun-| Mind Systems Apple
Airbug Molimerx Tandy
Aviator Acornsoft BBC
Cleared for landmg Programmers Software  Apple
Concorde Molimerx Tandy
DC.19 Molimerx BBC, Tandy
D{ag"""y Hewson Dragon
Flight Path 737 Anirog Vic-20
Flight Simutator Psion Spectrum
Flight Simulator Amsoft Amstrad
Flight Simulator 11 sub Logic Apple, Atart
¥ Gac Kuma Sharp
Jumbo jet pytor Thorn EMI Atan
Nightlite Hewson Spectrum
Tt Hewson Sinclair ZX-81
Solo Plighy Micreprose Atan,
Sputfire Simulator Mind Sytems Apple
;“;EO-FSI, A2FSI sub Log’fc Apple, Tandy
ot ihgm Simulator Salamander BRC
hight Simulator dace Atan. BBC, Dragon
Tandy, Spectrum
"7 Flgh Simutator  Doctor Soit BBC
Dambysters US Gold Amstrad, Spectrum
; li Strike Eagle Microprose Atari
h\ir‘:' Pilot Digual Integration Spectrum
§ ietor Pido Supersoft Amstrad,
sf‘mw Ace Microprose Atzn,
W"‘e Attack " Micrg Mart Software Spectrum
g Commander Creative Sparks Atan
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Compatibility

The small computers market is about 2 decades old. During the
'early days the models from different manufacturers were totally
mc‘ompatible. They used different microproeessors, different ope-
rating systems, different software programs. The operating systems
were often proprietary and software was often written specially for
& manufacturer for one or few of his models. Even the different
models from a manufacturer covld have different operating systems
and software,

It was very difficult for 2 general user to cope with such
incompatibilities. He had to depend on a pasticular model, 8
particular operating system, restricted software and a particular
supplier.

Standsrdization: The then leaders of micro market, Apple, Com-
modore and Tandy had their own operating systems for their
microprocessors. Writing an operating system for one micro-
processor is very costly but these companies could afford this
approach due to lack of competition in the micro market that
time. They could enhance the cast of hardware to compensate the
investment on the software. The hardware & software both were
costly for a general user.

Fortunately this stage did not continue for Jong. As more and
more hard and soft T urers joined the industry,
the hardware prices came down and it was no longer feasible to
get new standards developed for each and every machine.

There came an era of off-the-shelf microprocessors,ope:
P s T

rating
WIers

PP The microp
started supplying to almost all the hardware manufacturers, the

operating systems were mostly and the appl
programs could run on most of the industry standard micro-
camputers. This made computerization extremely cheap, the
micros became easily accessible ta one and all.

By now, industry dards have been blished and accep-
ted almost all aver the world. This has immediately benefited not
only the users but also the programmers, the hasdware and
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software manufactureis, in fact, to onc and all as we shall shortly
see.

Most of the present micros, though they may be having
different names on the outside, are basically same from the inside.
They run on same chips, same operating systems, same application
software, In short, they are ‘Compatible”.

BENEFITS OF COMPATIBILITY

A compatible is advantageous to both, the computer uscr and
the manufacturer,

Hardware Manufacturer and User: The peripherals arc mass
produced for the most popul p and their compatibles.
It is ad: to new facturers, since 1t permits them to

8
enter into the market and ensures customers.

To the users, the tough competition keeps the prices in line
and also 2 variety, even among the ibles, b ilabl

Software Mamdacturer and User: The programmers can write
Program for many different models at the same time. One version
of a program can mect needs of thousands of users of different

puters. Progr: can rate their talents on improve-
ments of old versions and creation of new types of programs with
surety of market.

The tough competition keeps the software prices unbelievably
low for the users who would otherwisc have to spent thousands
and lakhs of rupee for custom built programs.

Hardware and Software Manufacturers: Even small manufac-
turers have joined the micro market for manufacturing hardware
which can run the already existing softwase. They do not need to
hite programmers to write programs for their machines. Earlier it
+Was not possible and lot of finances had to go in just getting the
Programs written. But now, even small companies can produce
machines of their jdeas. The result is a still greater variety for the
user.

Thus, compatibility is a boon for all, the hardware manuy-
facturer, the software writer & the user, _
TYPES OF COMPATIBILITIES
The Major types of compatibilities we shall discuss are:
L. Operating System Compatibility.
2. Application Program Compatibility.
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(i} Application Programs and computers.
(ii) Application programs that interact.
(iii) Media or data compatibility.
3. Hardware Compatibility.
(i) Component Compatibility
(i) Complete Comp system patibility.

To run an application program on a micro, one has to first
load the micro with an operating system and then with the
application program. In some cases, an application program \jiﬂ
run successfully on any machine that can run the right operaing
system. The statement that two computers are compatible at
operating system level means that they can both run the same
operating system.

In some cases, an application program will not run on
different computers even if they are compatible at operating
system level, A particular hardware configuration is additionatly
needed. Two puters are patible at application programs
level if they can run the same application program. Please note
that the compatibility at operating system level is automatically
implied.

Finally, two computers may be compatible with cach
other in all respects. They can run the same operating systems &
the same application programs. They can even drive the same
peripherals, Many of the circuit boards containing chips can even
be traded back and forth, '{'w computers having these propertics
are called to bs compatiblé at system level. Two computers
compatible at system level can exchange virtually all software,
hardware, peripherals and expansion options between them.

1. Operating System Compatibility: ]

An operating system is a collection of computer programs that
tell the computer how 1o peform certain routine tasks. With ar:
operating fystem these routine tasks become faster, easier &, mol
obvious. . ] ‘

Number of tasks are performed routinely in vanous® a‘Pph-
cation programs. For example, signals have to be scnilm:o;
keyboard to the p to display cb ters on the monitor,
disk drives may be asked to perform & task, and so on.

a particular computes,

oght ‘L'L uf,an machine. What it
the operating systems are

For an operating system to b :
the operating system has to be “brought
means is that the programs making up
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customised by the manufacturer of the machine. The instructions
for speific hardware components like disk drives, keyboards,
monitor, ete. are generally ‘burned’ into the ROM of the computer.
The manufacturer will repeat this chip in every computer. Less
important routine tasks may be supplied separately on a disk.

Computers that can run a particular operating system are said
to be compatible with that operating system. They will understand
the same operating system commands. The computers may be very
different frém the inside but if they can run the samé operating
system, they would look the same to the operating system.

The operating system compatibility is very useful to a pro-
grammer. While writing an application program ‘inside’ (we shall
Just explain what it means) an operating system, he does not need to
write computer specific instructions to tell the computer what and
how to perform. Rather, he can use the operating system as a
shortcut & use simple commands. The operating system can
interpret & convert them into detailed instructions & then pass
them on to the processor. Any computer compatible with the
operating system will understand these instructions.

If alt the tools a programmer needs for writing a program are
available in the operating system, & if he does not use any special
features of a particular computer, he is said to be writing ‘inside’
the operating system. Such a program will run perfectly well on
any computer compatible with that operating system. However, if
he cannot find everything he needs within the operating system &
uses some special features of a particular computer, he has written
9utsi§e' the operating system & such program may not run well
on other computers compatible with the operating system & we
say that the operating system compatibility is lost in this case.

Standard Operating Systems

Some common operating systems for micros are the CP/M,
MS/DOS, Apple System, etc. CP/M is available in various
versions. Two important ones are CP/M & CP/M-86 The others
fike CP/M, Concurrent CP/M, ctc., ar¢ more powerful than
CP/M but there is nothing special about them as far as com-
Patibility is concerned. Each 1s an operating system & ifit isoffered
©n a particular computer, the software written “inside’ can be run
on that computer. )
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PC-DOS is the name under which 1BM uses MS-DOS on the
IBM-PC. In the main, the PC-DOS is the same as MS-DOS but
the PC, like all computers, has its own design variations.

The most important form of compatibility is software com-
patibility, where software written for the IBM-PC will run without
any flaw on other MS-DOS computers.

Between IBM-PC & a compatible, the most important require-
ment of operating system compatibilty is that the compatible must
run MS-DOS. That means, it must use an MS-DOS compatible
microprocessor. The IBM/PC uses Intel-8088, but other 16 bit
Intel-chips like 8086, 80186 & 80286 can all be used to run IBM
software. These chips in fact are more powerful & offer faster
performance than 8088,

Software firms continue to publish new software for machines
compatible with the popular systems. A computer that has a
popular operating system, say MS-DOS, can run any program
ever produced under that system, provided the programmer stay'cd
inside it. However, it is difficult criterion to satisfy. In practice,
unless a program has been tested thoroughly on the machine in
question, it should not be bought.

Non-Standard Operating Systems

A given microcan not be made compatible with all the ope-
rating systems available. The microprocessor used in the micro 15
one of the factors which decides whether or not the micro can be
made compatible with a particular operating system.

Computets that run non-standard proprietary ~operating
systems may be quite useful & even exceptional for some §ppll'
cations. But the purchasers of a non-standard machine will be
limited to three software sources:

1. Computer manufacturer.

2. Independent software house.

3. User himself.

Any one who buys a p lacking & d P
system may find himself left out alone.

Compatibility and Modified Operating Systems
system compatibility

i tin|
There is a secondary type of operating ron modified

that sometimes i< useful. Some computers can only
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versions of popular operating systems because their hardware
fesources prevent the computers from using the full-fledged
versions of the operating system. For example, some machines
may not have drives, and have comparatively small memory
feserves. A modified operating system could compensate for this.

2. Application Program Compatibility
Application Programs involve three kinds of compatibilities:

@ That between computers that can run the same application
Programs as well as the operating system; also called
software compatibility,

() Internal compatibility between application programs that
interact with each other.

(i) Media or data compatibility.
. We shall discuss each one of them in detail.

() Application Program snd Computers

It frcquemly happens that a programmer is forced to violate
the Operating system compatibility due to various reasons. One,
cause operating systems are quite restrictive & two, the temp-
tation op the part of the programmer to use the computer’s speciat
catures which it might offer (such programming may be called
hardware dependent programming). The programmer may desire
to create special visual effects, or want to increase the speed of
Programme execution, or want to achieve other extraordinary
feamres. For example, the characters displayed on a computer
Screen may be changed more quickly by addressing the hardware
directly than by going through the operating system. Thus, when
“pdming of the screens is desired to be fast, the programmer will
ave 10 write a machine-specific program. This violation would
&ve rise to error, if the program is run on a wrong machine.

If two computers can run exactly the same & all application
Software available on any one of them, they are said to be
Compatible at the application program level. These computers will
ﬂ“lorxna\ical]y be compatible at operating system leve also. Thus,
application programs compatibility is a very strong type of
Sompatibility & implies a strong similarity between the computers.
;r;;fmrmally claimed by micro sellers but is often not foung in

ice
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(il) Compatibility B Prog that Interact

Two programs are said to ‘interact’ when the output from one
program can be used as the input for other program. In many
applications, two or more programs have to ‘interact’ with each
other to perform a job,

For example, a spreadsheet program might be used to com-
pare financial consequences of many different policies. And this
data may be used for generation of reports etc. by a word
processing program. Two programs which can interact in this
sense are said to be compatible.

Integrated software packages are designed to combine many
useful programs which can interact intimately with each other.
These programs ate sold as a group and not separately.

There is a lot of demand for programs which can interact.
Packages are available which have two or more interacting pro-
grams, for example, packages consisting of word- processor,
spelling checker and mass mailing programs, database & graphics,
and so on. A package of the Home Accountant, Ultra File, and
the Tax Advantage can be used to maintain personal finance
records. This ‘triple’ program is useful for preparation of data,
comparison of budgets and completion of tax forms etc. Lotus
1-2-3 is an excellent integrated package of spreadsheet, database

and word-pr g

(iii) Media or Data Compatibility

One may like to transfer data from one computer to another
of a different design, If the computers are comptible at operating
system level, there would be no difficulty 1n making the transfer.

Even if they are not compatible at operating system level, a
lesser degree of compatibility, called the media or data com-
patibility, can ensure that the computers can read disks written by
other computers & write disks that can be read by other com-
puters, Media compatibility thus enables two computers of diffe-
rent disign to share data on disks.

Media compatibility is achicved between computers that use
similar disk drive systems, or in other words, employ the same
disk ‘formats’.

It is not automatic, & therefore, it can not be assumed even in

presence of the same operating systems and disk types. Further,
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care is taken in selecting a monitor, Manufacturer's claims are
generally worth trusting that a monitor will work with the com-
puter in question.

The IBM-PC display gets its characters from a buffer memory.
This memory is located at a specific address in the memory of the
computer. The adaptor boards are built to output specific chara-
cters of a specific resolution. The set of 256 characters used by the
PC is made up of two portions. The first portion has the first 128
characters, the standard ASCII characters. The second is a set of
128 IBM chosen characters. Thus, an MS-DOS computer which
uses a different memory address, or does not use memory-mapped
displays, or if it forms character scts at a different dot-resolution,
or sends out character different from the IBM-PC, it would not be
software-compatible.

Printer Compatibility

Compared to monitors printers, pose a bigger problem.
Printers are relatively less standardized. There are a number of
ways in which computers can address printers. The printer you
buy may not be able to understand a particular way, & expect
differently from a computer. Enough attention and time should be
devoted while selecting a printer otherwise,wrong selection may
cause loss of time and money, before one can effectively connect
the printer and obtain desired results. Printer purchased should be
of a reputed make and from a reputed dealer with a proven history
of customer service.

Some printers have a‘self-test' feature, the program for which
is stored on computer’s ROM chips. These features are used to
print repeating patterns of all possible symbols, fonts, special
features of the printer. However, perfect execution of such a
diagnostic test is no surety that the printer is compatible. The test
pattern is run in the printer, not the computer. To ensure com-
patibility, yor should run a comparable program on the computer
itself, with its output directed to the printer. Even then one €annot
be sure whether the commands issued by another application
program, say a word-processing package, will succeed or not. True
compatibility can in fact be ensured and guaranieed only by the
manufacturer.

Disk Compatibility

The PC uses 5% inch disks formatted with § or 15 sectors per
\track and 48 tracks per inch with storage capacity of 360 K. All
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compatibles must offer the same disk capacity & formatting, and
all must use the same size. Some noncompatible MS-DOS com-
puters usc disks of a different physical size,or with a differem
number of tracks per inch,or with different capacity,or all.

Keyboard Compatibility

The placement of keys on the IBM-PC keyboard is slightly
odd. Also there are keys not always found on other computers
(e.g. Alt, PgUp, PgDn, Numlock). To run the software written for
IBM-PC on a different micro, the keyboard layout of the micro
need not be the same as that of IBM-PC, slight variations may be
permitted, but it can create confusion while running the software
since all the manuals assume the IBM layout, At least access to all
the keys has to be possible. Ideally,a compatible should have a
keyboard layout identical to the IBM-PC.

Add-Ons (Expansion Boards) Compatibility

Most compatibles make use of large number of IBM add-ons
supplied by both IBM & third parties. Some of these add-ons are
fitted externally such as hard disks, network cables, etc., and to
make use of them you need IBM compatible ‘Centronics’ port at
the back of the machine.

. Add-ons like memory expansion boards, graphics cards,
mouse card, device-controller boards, etc., can usually be added to
computers that are hardware compatible. You need IBM com-
patible slots. Most compatibles come with about five of these, but
some offer as many as eight which gives greater expandability and

versatility, In the p of p n ibility the add-
ons can be freely exct d between the participating hil
Manufacturers of hard p tend to design them for

the most popular micro. Therefore, any micro that shares com-
ponent compatibility with a famous icro might also have its
versatility.

Some boards, like memory expansion boards,are more ame-
nable to transfer than others like,cards dealing with display
monitor capabilities.

A claim that one computer will accept boards made for
another computer may not mean that the two computers are
hardware-compatible; the boards just might fit in the slots but

' ; may not be able to do what is expected of them.
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However, if you do find an MS-DOS computer that works
alright with IBM-PC boards and vice-versa, the chances of the
MS.DOS computer being software compatible are high.

(1) Complete System Compatidbllity

System compatibility is the highest, most powerful and ideal

patibility. One p facturer may provide system
compatibility between two of his computer models, one small and
the other large, to make both of them versatile. In the micro
market, various manufacturers may provide system compatibility
on different computers of same sizes, generally to copy a famous
brand.

1t is extremely difficult to ensure system compatibility since
it is practically impossible to. test a s under all possibl
alternatives of software, hardware, peripherals and expansion
boards. Even in cases where testing has been done with the
alternatives p ty available and the runs fully,

problems may crop up later, say whea a newly purchased software
is run. The best spproach to overcome this risk is to buy a
computer which has withstood the test of time and has created a
large number of users.

System compatibility is difficult to achieye in practice, not
because it is technically difficult but, because it ¢reates legal pro-
blems. A famous computer’s internal control systems are generally
proprictary to the manufacturer who designed them. For example,
the ROM chip is designed to customize an operating system for a
particular computer. Itcan not be copiedby other manufacturers
and if they do so, they may have to face legal suits for infringing
the proprictary rights, Here comes in the m!clhgcnce of the
manufacturers in that how they dupli the f
copying the ROM!

Even in cases where all ROM functions ace retained, another
difficulty may arise, The ROM functions may be stored i in different
memory locations by different f If an appli
is run on a different machine, it would not find what it cxpccted
when it reaches the memory location.
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Selecting a Computer

Selecung a computer is slightly complicated. Innumerable
models with highly differing characteristics & with huge price
differences are available in the market. Buying a TV is not difficult
since 1t is a single function device. A’computer on the other hand is
a multi-function device. It can calculate, can educate, can entertain,
can keep records & so on. Of course, not all computers can
perform all jobs equally well.

1. Tdentify Applications

The first thing in selecting a micro 15 to idennfy your require-
ments. You should have a clear idea as to what exactly you want
the computer to do for you. Many people buy computers either
because they develop fancy to one, or it is a fashion to have a
computer, or that they would buy first & find the use later, & so
on.

Most prospective buyers want to buy a computer for one or
two major applications, In case you have more than one require-
ment, they should be listed in order of priority. For example, you
should examine whether your primary requirement 1s word-
processing, or games & entertainment, or graphics, or education.
1f your top-priority is graphics & you have already bought a micro
which cannot display graphics properly, it is an unwise investment.

For instance, a typical manufacturer company may like to
have a computer for doing the following jobs in decrcasmg order
of pnonly
. invoicing & sales record (customer files)

2. mamntaining books of accounts i

3. maintenance & control of inventory

4, maintenance & control of product items

5. follow-up with debtors
6
7
8

word-processing
. spreadsheet
. payroll etc.
For most users, there would be some or the other secondary
applicatons for buying a micro. It is interesting to know that after
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media compatibility applies to data only, not programs. The data
might be stored in text files or numerical files. Most complex
programs written on foreign disks will nat execute properly unless
media patibility is suppl d by higher degree of com-
patibility such as compatibility at the operating system level or at
the application program level, as the case may be.

Sometimes, even when the computers are notdata compatible,
software sellers may help in transferring files between the com-
puters. A translation software may be available for use when
operating systems are different or if the disks have different
storage capacity.

Xenocopy for the IBM-PC can read files from & can write
files to disks of different formats. Xenocopy incidently is very
specific to the IBM hardware. It is one of the very few software
that will not run on any PC compatibles.

Sometimes the computer manufacturer will supply software
that allows you to read files prepared on other machines.

3. Hardware Compatibility

The computer hardware brings two kinds of compatibilities:
(i) Peripherals and add-ons compatibility—also called com-
ponent compatibilitly, viz-a-viz a particular computer,
(i1) Complete computer system compatibility.
(i) Component Compatibility

A peripheral device is said to be compatible with A given
p if it can be d to that p system and can
work successfully,

Sometimes a little modification may be required for the
peripheral to run alright, When it is so, clear and detailed in-
structions should be available about the modification needed. In
practice, they are frequently not. So, ensuring a guarantce from
the supplier for problem-frec operation is advisable,

Thc. np patibility is dependent upon the degree of
stgndard\zahon. Among the popular peripherals like monitors,
printers, etc., the degree of compatibility goes down as the amount
of design standardization goes down.

Dispalay Compatibility

Dispay monitors are quite well-standardized so compn\iblhty
problems are comparatively less. It can be eliminated if
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Define objective 1n quantstative terms
Can a computer do it
forget about computerising

Does the Tirst apphication
justify computer

Forget about computerising

Sclect packages Cansider custom-buiit
software

Select operating system & language
supported by packages
L 1
[ Determune computer specifications Seleet peripherals
L specification

Select 4-5 hardware suppliers who
support operating system &
application packages

I 8
[Sludy service/support/ maintenance

& investment & select 3 suppliers

Demonstration on site

Join user’s group. Read
Books, Magannes.

Fig. 22.1-Selecting a Computer
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a micro has been bought, these secondary applications may take
more of computer time than primary ones.

Consultant

At the time of studying your applications requirements, you
may take advice from a micro seller. Many sellers have computer
specialists who can study y sur requirements & volume of work, &
suggest you a good system.

Also there 15 now abundance of independent I in
the computer market. That is b the ber of
systems and the number of users is growing exponentially, Some
ystems and applications are guite licated. They cannot be

understood and adopted without the assistance of professional
advisers.

In case you must engage a consultant, the question arises—
How much you should pay him? They either charge lumpsum or a
percentage of the overall system cost. For the micros, they would
normally charge lumpsum. In fact, the prices of micros are
dropping constantly over last few years due to which, the con-
sultants fee now 1s a large proportion of the overall cost of the
micro. .

2. Software Requirements

A computer can work only if it has a program to follow.
Without a program, it 1s like a car without petrol The program or
software makes the computer to do what you want it to do. There
are two sources for the application programs. One, readymade
from the market, written by the experts & second, you can write
your own programs. Most micro users get them from the market,

For a new buyer, it would be difficult to know what all
software is available or may be ilable for his applications. A
visit to few compulcr shops & to other computer users who have

puterized their appli ns would be worth it. You can ask
them to demonstrare the packages & then you can judge their
suitability to your own applications

If you want to write your own programs, then yout must
examine the languages available on the computer you are thinking
of buying. BASIC, the most popular language is available on most
micros, other languages like PILOT, ‘C’, ‘FORTH", Pascal, are
also available on few micros.
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Y
Software has to be evaluated on the following points:
. Compatibility ’
. hardware requirement
. other users experience
. genuineness
. manuals/documentation
support
price.

NV AL~

We shall mention genuineness & compatibility in brief. The
rest of the points have been described at other places in\the book.
Kindly go through them.

Compatibility "'

If you are buying an IBM-PC, thousands of application
programs have been written for it. Many other computer manu-
facturers are producing micros & claiming them to be IBM-PC
compatible, One should not be misled ‘by ads however, you
should test the compatibility by actually running few IBM-PC
programs.

An important criterion for selecting a micro should be whether
it can run a variety of application software which is available in
the market & can meet your applications.

Genuineness

The genuineness of the software should be definitely enquired.
Many times the software offered ‘free of cost” in the price of the
micro is ‘pirated”. 1t is an offence to possess such illegal copies.
Also,this pirated software may be incomplete & not guaranteed.
1t is not supported i the sense, you cannot officially get the latest
versions which are often released by the original software manu-
facturer, These versions are sometimes vast improvement over the
earlier ones Missing this opportunity may mean a great loss fo
you in terms of time & money. Finally, buying pirated software is
immoral. One is indirectly putting away good programmers from
the market who had developed the software anticipating that the
user would pay the right amount for it.

3. Hardware Requirement
The next step is to assess your need for hardware depending
upon your processing requirements.
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The exact requirements for sizes & qualities of different
devices like memory, keyboard, printer, display etc, should be
worked out after studying applications in detail. Also, you should
keep an upward margin of at least 50% for future expanston &
unforeseen emergencies.

() Size of RAM

Requirements of homes, education, entertainment, personal
accounting, ctc., may be satisfied by a 8-bit micro having 64K
RAM. The requirements of a small business are met by a 16 bit
micro having 256K RAM. However, some specialised application
packages need larger memory. For such applications, a mcro with
proper RAM size or with upgrading facility should only be
selected. For further details please go through the chapter on
RAM, speciaily the topic ‘How much RAM".

(ii) Input/ Output Data Requirements

() Input: Single Terminzl or Multiterminal

The IBM-PC or compatible comes with one terminal. What it
means is that data can be entered in the computer only through
the keyboard supphied with the PC. This is often sufficient for a
small business where data entry requirements are not very heavy.
However, to ensure that this would suffice, you would have to
workout your nput & output requirements.

Let us take an example of a hypothetical ‘ABC Manufacturing
Co.’, manufacturing computer items like floppies, papers, tapes,
etc. The business may be having on an average 1000 transactions
in a month. Each invoicing may require 100 characters as shown
in the table, For invoicing alone, 40 transactions (record) a day would
require data entry of about 100 x 40 i.c,, 4000 characters.

An average typist can type at about 40-50 words per minute,

i.e., about 200 characters per minute on an ordinary typewriter,

-Entry of data, consisting mainly of decimal numbers, however, is

more difficult. An average Data Entry Operator can type about

100 characters per minute i.e. about 6000 characters per hour. For

a record size of average 100 characters, it works out to 60 records
per hour,

Thus, average 250 records can be entered in 4 hours, Approxi-
mately same time would be spent in generation of various outp:

E



344

TABLE 22.1
ABC Manufacture Co.

Invoice details

Field Name No, of Charzcters  Example

Record No 6 001209

Invowce No § 042349

Date & 220488

Name & address of customer 40 XYX Pvt Ltd Co

Connaught place,
New Delhi 110 001

Paruculars of items 15 Floppy disks
Neo of Units 4 0050

Umt cost 4 0045

Total cost 6 002250

Sale tax (87%) 4 0180

Gross cost 6 002430
Credit permutted (days) ; 030

Total 100

like reports, charts, graphs, etc., which may be required for
analysis purposes Thus, 250 records can be handled in an ‘8 hour
day by a Data Entry Operator. One keyboard with one display,
and one Data Entry Operetor is more than enough since only 40
records are required to be entered daily on an average.

However, invoicing may not be the only requirement, other
requirements have to be similarly assessed & added up

If more than 250 transactions are taking place in a day, you
have to run two or three shifts which may not be desirable for
many companies.

An alternative to this is possible by adding onc mere
independent tetminal to your micro, for the use of anothet Qata
Entry Operator. Also you may like to go for multiterminal
computer like IBM-PC/AT.
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Apart from keyboard terminal, there are other input devices.
For graphics application, a mouse &/or an electronic tablet &/or
a digitizer may be very useful. Please consult the appropriate
chapters including the one on keyboards.

Monitor

Depending upon your requirements you would have to decide
on the colour, resolution, screen size etc., of the monitor, For text
requirements only, monochrome is best, however, graphics would
require a colour momtor with good resolution For further details,
please consult the chapter on monitors.

(b) Output Requirements

Printer: If the volume of printing 1s Jow, say 50 pages a day each page
about 40 lines, total 2000 lines, an 80-column dot-matrix character
by character printer with speed of 100 cps would be sufficient. To
print 2000 lines X 80 characters i e. 1,60,000 characters it would
take 1,600 seconds 1.e less than 30 ryinules.

TABLE222
Another little more versatile example

DEF Co Ltd muaintains following files for its busmess. The fields and memory
requirements for cach type of file are shown

Field/application Number of Number of Total memory
files charectors in requirement
each file (Bytes)
Customer file 2500 Customers 200 500,000
Produet fite 100 products 75 7,500
Invoice file (2500 60,000 150 9,000,600

customers « 2 orders/
month x 12 months)

Cash journal 5,000 payments 50 250,000
Word processing files 1,000,000
Program & System 1,500,000
software
Total 12,507,000 Bytes
Say abour 13MB

So, 220 MB winchester disk would suffice.
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For higher volumes of output, 132-column printers with
speeds up to 400 cps are available, For still higher needs, one may
go for a line printer rather than a character by character printer.
Where high quality of print (correspondence quality) is desired, a
letter quality printer should be bought. It is,of course,expensive &
slow compared to a matrix-printer. For graphics printout a plotter
should be purchased.

For further details please consult the chapters on printers &
plotters.

Storage Capacity: Various storage media available on micros are
tapes, floppies, hard-disks, etc.

The storage capacity required would depend on the volume of
data to be processed. For home application, with very fow data
volumes, a cassette tape would be enough. For average business
applications, a floppy drive would be sufficient.

In our example of ABC Mfg. Co., the 1000 transaction would
occupy 1000%100 Bytes, ie. 100K memory. Proper storage with
sorting possibility in future needs three times the space & thus 300K
is what it needs in our case. It can very well be stored on a floopy
‘disk of 360K capacity. Keeping an upward margin for 50 per cent
expansion in future, 2 floppies would be enough. However, iflhﬁ
company wants to store full year’s transactions at one place, .lt
would need 300 x 12 i.e. 3600K or 3.6 MB,or 5.4 MB with margin
for expansion, which can be easily stored on a winchester hard-
disk of 10MB capacity.

For still higher requirements, a tape-drive which can transfe
data at high speeds may be required.

Tapes normally have a recording density of 800 to 1600 bytes
per inch (bpi). Thus, a 2000 feet spool at 1600 bpi can store 2000
12 x 1600 i.e. about 40 MB (Actual capacity would be less due t0
gaps which have to be left between various records).

Its worth consulting the chaptess on floppies, hard disks,
tapes, etc. for greater details.
4. Cost-Benefit Analysis

Before you buy a micro & computerize: your applicalious,y!;u
should make a cost-benefit analysis i.c. you should evaluatc the

total cost of installing & running of a computer systems viz-a-viz
the savings or benefits which will accrue from the changeover



347

from 1 to p system. Computerization should be
undertaken only when the benefits exceed the cost, resulting in
overall saving, .

In practice, particularly in India,this exercise would not show
much’saviﬁg on staff since, the clerical & other non-technical staff
is often'available at low salaries whereas the computer staff is
expensive. However, savings do appear from increased cfficiency
& productivity. For instance, computcrization may help in reduct-
ion in inventory &,regular & faster follow up of debtors, resulting
in indirect but substantial savings.

To illustrate, let us consider a sample case of ABC Manu-
facturing Co. which wants to puterize its invoicing, i
inventory control etc.

(1) Benefits

Computerization would bring }a number of bencfits. You
would have to anticipate all these benefits and convert them into
y values, Assig y value to each and every
direct and indirect benefit is not a simple matter, Also,one user
may be conservating whereas other may be very liberal, The
element of subjectivity cannot be totally eliminated. Estimating the
expenses is more easy than to measure in rupee,for example, the
increase in. efficiency which computerization results. In spite of
-these limitations, we shall coosider and try to evaluate the
following benefits:

s
(®) Increased Efﬁé!t}l;ty &

s
Once the computer system is installed, implemented, and Tun
smoothly, a number of jobs would be performed automatically.
Processing of transactions would specd up. Backlog of invoices
ete, would be cleared. Routine and boring activities would reduce.
The efficiency of whole staff and management would go up. The
can rate on more important jobs of ad-
ministration and decision making. For management also better
management- information for analysis &, planning would be
generated By the computer. The increase in efficiency would
increase output and thus profit.

) Redu:fd Staff

Computerization may free some of the staff personnel who
may be used on some other jobs. On the other hand, computeri-
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(b) Software: Application packages, as per user’s requirements have
to be bought separately from the market. Some computer suppliers
do offer commen packages free-of-cost with their system, however,
you may have to later buy other packages.

The cost of software may be calculated in the same manner as
for hardware, i.e., by amortising the software cost over five years
& also adding the interest on the software investment.

{¢) Maintenance of Hardware

Generally the user enters into a service-contract with the
supplier, The annual payments of this contract & the cost of
defective parts replaced (if not included in the contract) constitute
the main costs of hardware maintenance,

+d) Maintenance of Software

The updates for the system software may be supplicd by the
computer-supplier free of:cost, but the expenses on modification &
changes in the application software have to be met by the user.
The costs may be due to:

1. If you have bought standard packages, various versions
having plus-points over the earlier versions keep appearing in the
market due to software development by third parties & you may
like to buy the latest version.

2. If your application package is custom built, it might require
changes. The cost of changes may workout to be about 10% of the
cost of application software, The changes are required due to:

(i} You could not fully express your requirements initially, i.c.,

at the time of first preparation of the package.

(ii) Your software developer might have not fully understood
your requirements initially.

(i) With constant use, errors do appear in the program which
have to be corrected.

(1v) With experience & knowled quired with use,
the user may desire to upgradc and modify the program to
include other or more advanced applications.

(¢) Consumables Cost

Consumables like computer-paper, printer-ribbon, floppies,
boxes for storage, tapes, disks, etc., have to be bought regularly.



350 .
the computer

+ . st per month.
Although the expenditure on these items depends on,pcnditurc on

usage, it works out to be about 2-3% of the micro-co,
So, for a micro say of about Rs. 50,000/, the ex
consumables would be around Rs. 1000-2000 a mont!

(f) Miscellaneous Expenses g, POWer 10
Mter & staff,
Certain items like eleciricity (cost of airconditionl, ¢ owned,

computer, lights etc.), rents for housing the compl
sanitation, & so on, also require expenses. If the s
then the market ¥alue ot rent should be included. “‘

l

(8) Staff Costs lﬁploymcm of
> , ry Operator,”
Comp 1zation would i per tom hiring &

computer staff like Programmer, Operator, Data Enfoq¢ extra in
System Analyst, EDP Manager & others apart f"‘gwen to the
consuliant etc., as & when the need arises. They all §
terms of salanes & other benefits which have to be
staff. i

(b) Installation & Impl tion Costs jreed by ‘the

Installation: This would include cusls such as chi; |

suppller installing the system. ‘trained, you
th compuwf

Training: If some “of your staff personnel are being
would have to spend on their training cither throus . .
supplier or a training institute. NBY.WQ““‘
sferring files
Conversion Cost: Moving from old to a new system

scrapping of old forms, files, reports, etc. & also tran

to the new system. selecting &

Consu]tnnts Fees: May be you engaged ome for ¢ system
ou

implementing your system_ N z o tional

Upgrading Cost: In future you mig]n have to upgrade
10 accommodate growth. You would require; apart frol

dditional hard % & system,
software; the e, staff, supp etc. ! could never

Uanforeseen Cost: Depending upon your application the thumb
you may come across some items or need which you ¢ savings in
foresee. A little margin should be kept for that. In fact

rule is, be slightly conservative in your estimates of th

time & money you expect from the computer.
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(T) Cost of Site Preparation

A computer would require preparation of a special site,
preferably free from noise, dust, humidity and high temperature.
Depending on individual choice, esthetics would also have to be
considered,

Airconditioning is required because high temperatures are
damaging to microprocessor chips & other componcms of a
compuler, Humidity creates fungus,and dust can jam various

1 devices. Comp floor is generally raised to' allow
undergrounding of cables and wires so that they do not cause
obstruction in free movement of computer users.

Example:-ABC Manufacturing Co. Ltd.

Cost of Computerization Rupees
Flxed Costs:
1. Compuler hardware say m\l-PCIXT of 60,000
witha d &

colour momlor

2. Al di (1), voltage ilezer, 50,000
electrical fitting, furniture, site
prepacation ete,

3. Software (application programs, not 15,000

pirated 1)
4. Initial lump-sum investment (1+2+3) 1,25,000

Running cost {one year & monthly) Yearly Montbly
5. Depreciation (computer software, - 25,000 2,100

hardware, airconditioner etc all
depreciated over § years We presume
that the software 15 backed up so that it
may last 5 years)

6 Interest on Rs. 1.25 lakhs @ 18% 22,500 1,875

7. Hardware maintenance (including 12,000 1,000
sirconditioner ete } 109 per year (say you
have a service contract)

8. Software maintenance @10% of software 1,500 125
cost

9. Suff
1. Operator/programmer @ Rs 2000/- 2,000
pom.

2. Data entry operator @ Rs, 1500/- 1,500
pm,



s,

the next step is to look for a good micro & a good supplier.

a wrong decision may cause chaos and wastage of

invi

Consumables & supphes like storage

media, ribbons, papers, print wheels,

fuses etc.

Misc (¢ g power & electricity, cleaner

etc.)

Total monthly running expenses

(546+78+9+10+11) Say

Benefits/Savings due to computerization

Staff reduction
1 Say one clerk out of 3, writing accounts books
n One clerk preparing invoices & outstanding bills
statement
m  One clerk out of two preparing inventory
ledgers
w Saving of 25% on a manager's salary of
Rs. 5000/~ p m

Reducced Inventory

20% reduction 1n inventory of Rs 25 lakhs so
far maintained, 1¢. Rs 5 lakhs. Interest
thereof @ 18% 1 ¢ Rs. 90000 per year,

Regular follow up of debtors & better recovery
of turnover of 2 crores, A week’s average
reduction Interest thereupon @ 18%1 ¢,

Rs 70,000pa,

Total monthly savings due to computerisation
(13+14+15)

(+) overall savings due to computerisation
(16-12)

1,000

11,300
12,600

1,250
1,000

1,000

1,250

7500

12,000

12,000

<
Thus, ABC Mfg Co would save about Rs, 12,000 per month 1f 1t opts for

computerisation

Selecting Models/Suppliers

Once you have decided on your requirements & how tl;(e)‘
would be computerised, & the investment you are willing to mal €,

Decision about purchasing a computer is very crucal. f/f:ra
right decision 1s made, you would get extremely benefited, however,

ested on the computer.

ime and money
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There are at least hundred different personal computers in the
market. With so many makes available one gets confused in
selecting a right one for his purpose.

New & improved models at lower & lower prices are being
introduced every other day 1n the micro-market. It is very difficult
to keep oneself up-to-date about all the models, their features,
prices &,the newer accessories.

The computer market, apart from large number of models
and suppliers, is full of jargors, musleading advertisements and
conflicting claims, There is much bigger fleet of suppliers and
models than can really assist the buyer in selecting a proper model.

The new buyer 1s not familiar with the vast vanety of these
models & hence, cannot distingwsh on menits one from the other.
He is likely to buy a wrong computer if he selects just like that
However, once you have defined your applicauons precisely, &
studied & implemented certain important criterion, often your
choice would be limited to 4-5 models or so

You should examine more than one supplier for each make of
the computer you have decided. Also, you should decide on at least
three makes.

Let us now discuss these crterion.

Misleading Ads

Your first source of nformation about vartous models &
suppliers may be the advertisements from suppliers

Many suppliers spend lakhs of rupees on advertisements to
attract buyers However, such ads give httle uscful information, &
often even mislead. They tell only part of the truth about how
their model 15 better than others, Where it lacks i1s never men-
tioned.

They cash on the ignorance of the buyer about computers,
Some micro manufacturers are trying to establish in the micro
market by giving an impression that their model 15 a general
purpose computer, even when it 1s really not. The buyers, being
l%noram about how the computers differ, frequently believe these
claims

For’ cxample you may come across an ad where one modej
‘A’ may claim in comparison to other Model *B', to have better
disk facility, keyboard, & features like senal & parallel ports. But
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printer, a floppy-disk drive, a video screen, storage devices like
floppies & hard disks, ctc. You have to later build-up the system
by paying separately for these items so that the computer can be
useful for your work. In fact, it is little shocking for a new buyer to
discover that often the total cost of accessories is more than the
cost of the computer. It is possible that a good disk-drive system &
a good printer may cost more than the computer.

Thus, the base price alone is not important & one has to
seriously analyse the cost of expanding the system. Many sellers
‘catch’'the buyers through attractive advertisements about their
‘cheapest® & ‘best’ puters. One has to be careful. The best way
is to specify your requirements & then compare price of the
various systems which are complete in the sense that, without
adding-on anything else to them, they can meet your requirements.

Sometimes a micro is offered at extremely low price due to
other reasons also. May be the manufacturer 1s leaving that line of
production, or the dealer is winding up, or a particular mode! is
getting outdated and the stock should be cleared somehow. You
must be a little skeptical and must checkup the reasons if the price
fO{ a computer is extremely low, compared to the current market
prices.

Buying Computer Proper

Sometimes it is economic to buy only a computer-proper
(called a base computer) from the manufacturer & accessories
from other supplicrs, since the p pplier often charges
more for the accessories. For instance, printers, interfaces, video
displays, disk-drives, etc., are sold by a number of independent
supplicrs, other tnan IBM-PC or compatible suppliers. You may
Save substantially with this approach. However, some micro-sellers
do not encourage it & the warranty on your micro may become
void, And worst, they may not enter into a service contract with
¥ou if you buy accessories from others. You have to therefore,
€xamine pros & cons.

Future Arrivals N

Micro manufacturers keep announcing models which would
be '}mmduced ‘very shortly® or in *near future'. It is advisable not to
Wait for these models to come to the market 1f your requirements -
an be met with the one presently available. The reasons being
that first, the *near future’ may mean anywhere from one year to
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what ‘A’ may not mention is that it has single colour display,
crude graphics & it is very expensive to upgrade it for high
resolution graphics. The order model ‘B* may display in colour,
has built-in high resolution graphics, & thousands of graphics
programs are available on it. In the complete analysis in fact,
model ‘B* 1s far superior to model ‘A’ whith ‘A’ shall never
mention

Thus, you should not much rely on the claims made in the ads,
you have to lock elsewhere for the correct information to make'a
correct selection.

Magazines, Books, User Group

You should check up if there is some computer user or 2
group of users in your vicinity with whom you can interact.
Whether there is a good magazine for adding to your knowledge
in addition to popular magazines, hundreds of books on computers
are available which describe & dissect various models in details.
It 15 worth yisiting a couple of shops. .

Some magazines like ‘Computer Age’, ‘Dataquest’, ‘Computers
Today", ‘B Comp , published in India give fairly up-to-date
information to the Indian users, & others like ‘Microcomputing’,
‘Personal Computing’, etc., cover almost the whole world, You may

like to subscribe to at least one of them to keep yourszIf refreshed.

Expansion and Tag-Price

A major consideration for computer cost 1s how much you
would have to spend later, say for expanding the system. A
computer presently costing a hittle more may offer expansion &
additional equipments at low costs.

One should not be cartied away by a computer’s ‘tag price’
which may be auite misleading One devious seller may quote very
low price which probably does not include a couple of essential
accessories needed for running the computer. It is like quoting fora
shoe without laces. Also they may quote for lesser than the
amount of RAM needed. The other selier may quote high after he
has understood your requirements completely & has included
them in the price quoted.

In the computer market, one has to distinguish between what
is called the base price of the computer which would not include a
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printer, a floppy-disk drive, a video screen, storage devices like
- floppies & hard disks, etc, You have to later build-up the system
by paying separately for these items so that the computer can be
uscful for your work. In fact, it is little shocking for a new buyer to
discover that often the total cost of accessories is more than the
cost of the computer. It is possible that a good disk-drive system &
a good printer may cost more than the computer

Thus, the base price alone is not important & one has to
seriously analyse the cost of expanding the system. Many sellers
‘catch’ the buyers through attractive advertiscments about their
‘cheapest® & *best’ puters. One has to be careful. The best way
is to specily your requirements & then compare price of the
various systems which are complete in the sense that, without
adding-on anything else to them, they can meet your requirements

Sometimes a micro is offered at extremely low price due to
other reasons also. May be the manufacturer is leaving that line of
production, or the dealer is winding up, or 2 particular model is
getting outdated and the stock should be cleared somehow. You
must be a little skeptical and must checkup the reasons if the price
fD{ a computer is extremely low, compared to the current market
prices,

Buying Computer Proper

Sometimes it is economic to buy only a computer-proper
(called a base computer) from the manufacturer & accessories

from other suppliers, since the p pplier often charges
more for the accessories. For instance, printers, nterfaces, video

“displays, disk-drives, etc., are sold by a number of independent
supplicrs, other tnan IBM-PC or compatible suppliers. You may
save substantially with this approach. However, some micro-sellers
00‘ not encourage it & the warranty on your micro may become
veid. And worst, they may not enter into a service contract with
you if you buy accessories from others. You have to therefore,
examine pros & cons.

Future Arrivals N

. Micro manufacturers keep announcing models which would
be introduced *very shortly® or 1n *near future', It 1s advisable not to
Wwait for these models to come to the market if your requirements
©an be met with the one presently available. The reasons being
that first, the ‘near future may mean anywhere from one year to
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. five years & by the time it really becomes available to you, you
‘would have already saved a lot if you had computerised with an
old model. By then, you may dump the old model & go for the
new one. Secondly, the rate of obsolescence in micro-market is so
high that a model of ‘near-future® is bound to become obsolete
sooner or fater. Buying a present model may-at best make you
bchfnd by a couple of years or a couple of models. So if you need
a microcomputer, buy it now.

) Once you have decided which computer to buy, the next step
is—where to buy it from?

Manufacturers

Most of the big manufacturers do notsell directly to the
customers unless it is a quantity order. This is specially true in
countries like USA, UK, ete. However, in India,one can buy
mostly straight from the manufacturers.

Dealers & Retailers

Micros are now largely being sold by representatives of
manufacturers. It has already become like buying a TV or freczer
in USA but in India, it may still take some time to come to this stage.

If you are ouying from a dealer, do check up whether he can
provide strong service support. Some suppliers are interested in only
selling & making quick money. It is not rare to find suppliers who
do not even know about comp s. This h b manu-
facturees are sometimes not very choosy as 1o whom they should
appoint their authorised dealers. Just by seeing good distribution
and marketing network of the dealers, they are authorised to sell,
even when they lack necessary experience and expertise.

PP

On the other hand, there are excellent dealers because they
are chosen after satisfying very stringent criteria of experience,
expertise, service-support etc. IBM, for example, the largest micro
manufacturer, ensures that

Service

Before you decide upon a computer, be sute to check as v who
would maintain it and on what terms and conditions. Servicing
may be done by the manufacturer, his dealer, or an independent
third party service-organisation. Often you have a choice to select.
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machine’at their sites. Some guarantee free replacement of machine
if yourscannotbe repaired immediately, some replace defective
parts free of cost, some charge for these parts, and some others

- make you wait very long for spare parts to arrive. Some offer round-
theclock service, available within few hours of demand, some
do not make any commitment and some make you wait for days
together, Some contracts guarantee you for the complete computer
System and labour, some others only for labour.

R Service contracts may be either on yearly lumpsum payment
basis, ar the yearly charges may vary from about 10 to 20 per cent
of the overall system cost.

. M you think it is exhorbitant, you have a choice not 1o enter
1nto a service contract, and rather pay for parts and labour as and
when you need them, which may turn out to be cheaper. However,
youcannot bank heavily on this approach since you can not anticipate
how many breakdowns your system may suffer. May be, eventually
Youend up paying more than you would have paid for a contract.
But alot depends on your experience (& luck!).

,ln practice, a buyer having a service-contract is given better-
service by the supplier than the one not having 1it. A customer
with service contract is given preferential treatment, and the non-
tontract customer may have to wait for long periods before his
system is put back in working order. So, if you rely keavily on
your system and a breakdown, even for short periods, involves
heavy 10$§es, you should preferably go for a service contract.

Other Users Experience

T Itis not easy to answer which micro is good and which is bad.
Che Supplier may be asked to give you reference of users of that
Omputer. Yoy may consult them, hear their experiences and
benefit from them. However, one should remember that the

i‘;cpflier will not give you references of dissatisfied and disgruntled
s

The Intuition

ex es?mc times 1t1s possible to measure the competence and
Perlise of a supplier from the ‘way* he tries to sell you the
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system. Would he himself train you and your staff or does he
¥ d a training-institution and made-¢asy manuals for self-
study and learning? Can he supply additional hardware, software -
anld s?ﬁ"‘s'[ Does he really take interest in your problem & try to
soive ((?

D ion,Menuals & Teaching Aids

Some micros are provided with teaching aids which help you
n learning & programming a computer. If you want to do the
programming yourself, do look into the quality of these aids
known as ‘Computer Assisted Instruction’ (CAI).

Often, there is very little & insufficient information available
to the user, other than the 1s supplied by the p
seller You should check up if you can get information regularly
in future from the seller. Whether there is some user group with
whom you can interact.

6. Demonstration

You should select about 3-4 computer suppliers & then request
them to demonstrate their system with your applications, at your
site. Evaluation of a computer at customer-site is more near the
truth, If the hardware & software can be easily operated & is
understandable to you at your site, it would make you more
confident. Also, the initial apprehension which you or your staff
may be having about computers would disappear.

7., Instaiation and Tmpl

Once you have decided upon a model/supplier, the system
has to be instatled and implemented at your site.

The number of micros in the market is very large. A trend is
growing among the fers to leave the i [lation of the system
to the custoraers. There is nothing unfavourable to the customes in
this practice since installing a micro means nothing more than
connecting the CPU with screen, keyboard, and printer; through a
few cables and plugs, which can be successfully done by a little
experienced user. However, if you are an inexperienced beginner
you should insist that the system is installed & started by the

supplier. -
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The system as a whole including the peripherals, such as
printer, should be working. If you yourself try to install or start it
but are unable to do it, not only has time been wasted but you and
your staff mav become fearful and apprehensive of computers. It1s
not a good first ion about comy s.

P

The cost of the computer should mclude (& 1t 1s most often the
case) training and follow-up visits by Service Engineer from the
supplier, so that the problems and questions you might have
during the first few months of installation are sorted out. If the
price of the computer includes installation charges, since you do not
have to pay extra, there is no point in sacnficing the opportunity
of installation by the supplier.

Generally, the supplier guarantees free customer site service
for about a year or so, after installation of the system You do not
have to pay on service contract from the day you buy a micro,
SOH}C}imes, free service is guaranteed on the terms that the
€quipment has to be taken to suppliers work-site Since you cannot
- take your system to supplier-site every now and then, the guarantee
Is redundant. Effectively it means that you would have to enter

Into a service-contract from the day of installation.

During the installation or a trial run, you should ensure about
the reliability of the systems. The number, or what 1s called the
r"“ﬂufimllr', of breakdowns has to be examined If the system
malfunctions or breaksdown often, 1t 15 a serious cause of concern.
.ln fact, it is often taken as a thumb rule that a computer system, 1f
1S giving trouble free performance during first 23 months, it
Would mostly be like that in future also. Any fault etc. it will show
Wiihin fiest 2-3 months.

8 Tnining

X $clf training through good self-teach manuals and sg:cial
training-software supplied with a program is a good idea,
Patticularly if you are a little experienced and very confident.

__However, it may take you longer to learn this way. It may be
difficult 1o fully appreciate or master the more advanced features
of the software program. You may miss on certain tips which the
:"l:en ‘irainer discovered only after long experience with the

Yystem,

Some software programs can be customised to suit your
fequirements to an extent but you may find it difficult to do it
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yourself. Hence, having an expert advice or teaining, preferably
on-site, may be very helpful,

Like installation, the cost of training at supplicrs site or
custemer’s site is also normally included § in the pnce of the micro.

Training courses run by ind pend g institutions etc. can
also be availed of, but there is no substitute to personai training

geared to your specific requirements.

9. Insurance

Insurance covers you against varjous types of risks and
dangess to the hardware as well as software. Insurance against loss
of data, particularly the important data is advisable since,
aceidental foss of data is very frequent, Even a stight fluctuation in
power supply can be disastrous.

In practice, proper coverage is very expensive and even diffi-
cult to get In fact, intensive data back up than insurance is a
better solution for data protection, Copies of data-disks should be
made regularly. Even printouts ase advisable,
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Selection of Software

There is so much software available today (almost 50,000
packages), not all is that good & therefore, one is likely to make a
bad selection. Apart from loss of money, the poor software would
mean loss of time and opportunity which cannot be recovered.
There are certain guidelines which should be kept in mind before
sclecting a package.

Assess Requirements:

The first and foremost thing is to assess your requirements
What are your needs & applications? List them 1n order of priority
You should be as imaginativé as you can in the tasks you would like
your computer to perform since the tasks which can be doen witha
€omputer are virtually walimited. Also, range, quality and sophis-
tication of software available in the market 1s so wide that you can be
sure that your requirements would be met,

Refer Books, Magazines, Shops, Users:

The next sl'age is to survey the magazines, visit a con{ple_uf
¢omputer shops and meet the computer users, may be in your vicinity
You have a few, The interaction will enable you to know the kind of
software available and going around. Good magazines give details
about all the new software coming to the market, also they often
Teview the old software and its suitability.

Memory Requirement:

Every application program needs a certain minimum amount of
memory for execution of the program. Generally the packages
Mention on their labels, the needed memory-sizes so that before
!’innggne, you can ensure that your computer would be able to run
' successfully,

For instance, a 48K CP/M operating system would require
48K (RAM or ROM or any combination) Similarly 16K BASIC
Interpreter would require 16K. However, when both of them are
Pt together, a total of 48K (maximum of the two) would be
sufficient.

Check ;xp that the memory requirements of the software are
et by your hardware. If a program requires 300 KB memory and
¥our computer has only 128K (RAM + ROM), then better think
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of first upgrading the hardware by addition of memory chips or
boards. or select software which requires less memory.

Work Space:

Many of the apphcations require what is calied a ‘workspace’.
Programs that work for sorting, merging, selcction, ete, require more
space than just the occupation space. They have to spreadout or
‘Scratch® for doing such functions The larger the workspace, the
greater the speed of operation

Generally such a program needs a storage space which is
twice the size of the file on which it is operating. If lesser than this
size only is available, cither the speed would drastically reduce or
the program will stop mid-way,

You should check up these details before buying a software.
For example, while buying a mailing fist application program, you
should examine the storage limitation of the disk on which it is
stored, The space would decide 1+ - maximum size of the file (or
the number of entries) that the disk can permit.

Survey the Options: B
Once you have surveyed and selected a broad range of packages
for your applications you would find that for one particular neéd,
there are still tens of application packages.
These options you have to evaluate critically, Again the
magazines, books and specially other users would be'a great help
Do not be carried away just by the words of the supplier.

Documentation

D i ists of Is, books, guides etc. They
explain how the system would be implemented, operated & safe-
guarded. Manuals should be well written, clear, properly indexed,
cross-referenced & should have iilustrations. They should explain
all functions including error and aim ds how to
obtain best advantages from the system. .

The first-time user needs step-by-step instructions with good
tutorials. A good manual should cover this approach.

Multiuser & Networking

A multi-user system is the one in which several screens share
one central data processor.

A networking system is where several microcomputers are
finked together, each with its own processor.
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Some packages permit more than one screen to share the
centrally  held  information. Some of these allow multi-user
operation, and some networking. Some can manage both.

Some packages can link up with other software packages 10
exchange data. A'tgpical pse for such a link is when you want to
create word-processed documents on information from your data
base system.

Spooling

This feature permits printing of reports & working on the
screen simultaneously. Some application packages may have this
feature, Often, the packages which claim to possess the spooling
feature actually store the reports on disk for printing later mstead
of permitting simultancous printing & working with the screen.

Software & Hardware

Software is rarely written by hardware manufacturers though,
they may sell it under their name. Software is mostly written by
pecialist software panies. These panies sell Jiréct as well
as through dealers.

5 1f software and hardware are bought from different suppliers,
it often happens that in case of malfunctioning of your system, the
software supplier may put the blame on hardware supplier & vice-
versa. To avoid this, if possible, try to buy hardware and software
from the same supplier, It ensures better support.

To satisfy that the package is good for your application, you
should see it in operation either at supplier-site o5 at on¢ of the
user's site. By visiting & discussing with another user, you can
have an independent opinion on the quality and usefulness 9f the
software and also the history of service provided by the supplier.

Compatibility of application programs

The compatibility between programs and computers should
be associated on one to one basis & not flatly between two
computers, What it means is that one should clearly mention
whether a specific application program is compatible with a specific
computer. This is more precise & fexible. For example, one 1BM-
PC application program might be cempatible with twe different
micros while another IBM-PC application program is only com-
patible with one of them.
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Application program compatibility often fails when the
program’s display capabilities are tested since, various computers
assign variable display functions. Therefore, in case of any doubt,
:l:c ::;mpahblh(y claim should be assessed through display capabi-
ity also

It is practically impossible for a comp facturer to test
the compatibility of every application program with his computer.
Similarly each software writer also cannot try his program on
every computer in the market. Fortunately for the user, a
program’s compatibility with a fardous machine like IBM-PC is
generally claimed and advertised clearly and the claim is worth
bcllcvmg Howcvcr, for other machines, it is for the user to deter~
mine whether the program will run alright or not.

Supplier

Once you have identified the packages which satisfy your
requirements, you have to look for those suppliers who are willing
to try and understand your applications rather than those whose
main interest is simply to ‘sell’. The supplier, apart from offering
the packages at competitive prices, should be able to undertake
installation; provide or arrange training and; offer continuous
support. Training from a third party is not satisfactory since the
supplict alone knows the ins & outs of his products & he alone can
share useful *tips’ acquired through constant experience with the
package.
Demonstration

After you have made a preliminary selection of a package & a
supplier, it should be preferably demonstrated at your site. The
software may be quite OK at supplier site with the hardware tut
you should rather run it on your hardware for foolproof working
and confidence. All problems should be brought to the notice of
the supplier and get rectified. If major problems occur then you
should rather think of an alternate sofiware.

MAINTENANCE OF SOFTWARE

Application software porgrams need maintenance due to two
reasons:

(i) They may contain errors or bugs which could not be

detected in normal use of the software.
(ii) The software writers keep adding special features and
offer new versions of the software.
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@) Bugs

Since programs are written by human beings, almost all
programs particularly long and complex ones, contain bugs. A
programmer, howsoever experienced, cannot test all the possibilities
a program can offer and errors do remain intact with the program.
Some of these bugs may appear under exceptional circumstances,
when the program is being run.

This is why, you should choose a software which has been
tested and used extensively by other users so that, the chances of
bugs are minimised. Lotus 1-2-3, dBase I1I, Wordstar etc. qualify
on this account.

Once a bug is detected, the program is to be debugged (i.e. the
error is to be corrected). This should normally be done by software
designer. You should have a maintenance contract with the soft-
ware supplier before buying.

(i) Version

The software designers often improve or modify their own
software so that it can become more useful and versatile. The user
himself should not try to change a program since,new bugs may
be introduced; wunless the user thoroughly understands the
program, is highly experienced, and 1s extremely careful while
making changes. In any case all the changes made must be
properly documented for future references

Your software-maintenance contract should guarantee you
the supply of the latest versions having corrections, modifications
and new features,over the software you had bought. The supplier
should keep you informed about latest releases. In practice, you
should yourself check up regularly with the supplier so that you
do not miss the best Also checkup that your old data files can be
used with the latest version before yau change over to the newest.
After Purchase Care

A number of processes are wnvolved with regard to new data
or programs stored on magnetic media like floppy, hard-disk, tape
ete:

Loading

Once you have bought a package in which the program comes

stored on a floppy or hard disk, there are two tasks to be
performed.
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(1) The program has to be installed on your computer;
(2) You have to enter your data and produce reports ete.

The loading 15 quite difficult if you have no experience.
However, your hardware and/or software supplier would be able
to help you

Labelling

.The moment new data or program is saved on a medis, the
media should be indentified by sticking a label op it, mentioning
the contents and the data. It is essential for future search and use.

Backup

Anytime a new program or data is received,it is essential that
they should be backed up (copied). If new data is created at the
end of a working period, a copy of it should be immediately made.
The backup,or original data,should be kept at a safe place,

This ensures that if data and program is lost or corrupted, it
can be casily recovered from the last back-up. Without this
safeguard the data would be permanently lost.

Backup can be carried as a function of the operating system
but it 15 slightly pli d for the begil However, some
packages offer help in backing up by providing it as a ‘menu’
option. Some packages cven go to the extent of ‘forcing® you to
make a backup at some important points during data-processing.

Storage & Security

All media, containing programs of data should be bandled
carefully. They should be stored in proper containers. Standard
storage boxes are avaiiabit in the market for each type of data-
media. Confidential data & programs should be stored at a safe
place and kept under lock and key.

Accessibility to Documentation

All the d¢ ation like Is, books, guides etc.
provided with the software, and any important references you
might add later, should be ilable near the puter. They

should not be removed from their place by unauthonsed people
since, you may require any document during an emergency such
as system malfunctioning. If it is not available at its desired place,
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it may irntate you and even cause disasters (You do not get 1t when
you want it most! Peter Principle!). If possible, keep duplicate
copies of all documents at some other place, for general reference,
but do not let p room d¢ be displaced Also. the

documentation should be complete and up-to-date.
Pass Ward

Passwords are used to prevent unauthorised access 1o the
computer system. However, the authorised user should frequently
change them, since they become known quickly.

One can use two levels of password, in case,some parts of the
system are more sensitive than others, Even regular operators can’t
have access to more sensitive information when they ‘need not”.

FUTURE OF SOFTWARE

The future is very bright as far as application software is
concerned. More powerful programming languages, more versatile
operating systems, better database management systems & query
languages would be forthcoming.

The cost of the software would seduce gradually as the user
base widens and more people opt for microcomputers. The
reduction 1n prices however, would not lower the quahiy of
Software. It would rather improve as more ahd more software
writers join the industry.

More & More standard readymade software would be available
and r~uance would be more on this type of software rather than the
costly custom-built software.

The impro in micr p memory capacities
would encourage some of the important packages to become part
of the computer hardware. For instance, word-processing package
may be put permanently in the ROM,Jike the operating system is

. put in ROM today.

The programmers are also going to have good time. Sophisti-

cated software tools would enable them to create programs

ically or ically, so that the productioh-cost

of programs would reduce and quality will improve due to this
factor also.
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The future would bring a central computer with an extremely
large database and ‘very powerful software, accessible through
netwarking to any computer user having his computer linked to
the network, like the telephones today. The scientists, ¢agineers,
doctors, other professionals and even a general user would be
extremely benefited from such large scale information.
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TERMINOLOGY

Access time: Time taken for a particular infor. .. tion to become
available.

Accumulator: A working register.

Adapter: A device used to control or interface a piece of h...dware
10 the computer

Add-on: The process of increasing the memory capacity, mod-
fying the architecture, or upgrading a computer system’s per-
formance capabilities by adding circuitry or components to the
system

Address: A number that identifies a single location in computer
memory.

Address bus: A bus that transmits an address and lets ‘e CPU
select an individual location in the memory.

Address word: A set of bits used to determine an address.

ALGOL: A hgh itvel computer Janguage, generally used for
scientific applications

Alphanumeric: Lecter and number characters, also taken to
include other symbols like prnctuation, mathematical operations,
or other symbols available on a computer heyboard.

Application Software: Computer programs written to perform
specific tasks. Generally very :2ap & mass-produced for games,
education, business or personal computing Furpo

ASCIl Code: Amencan Standard Code for Information Inter-
change. A binary coding system that converts alpha-numeric chara-

cters & some controt commnds into numbers which the computer
can understand.

Assembler: A program that transl an assembly | pro-
gram into a machine language (Binary code) program

Assembly (Symbolic) language: A low level computer language 1n
which symbols {mnemonics) are used instead of n.. bers to re-
present [.cogram instructions. Human can understand 1t more
easily cor pared to machine language.

Architeciure: A description of a chip'’s hardware parts, how they
are conne -ted and how they communicate with each otuer,
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Artificial Inteltigence: The capability of a computer to perform
functions that are normally attributed to human intelligence such
as reasoning, learning, innovation & self improvement.

Auto repeat: When a key is kept pressed, the corresponding
character keeps appearing repeatedly on the screen until the key is
released

Backup: Duphcate copy of a file or program or diskette onto a
similar separate storage medium, so that a copy will be saved 1n
the event of an accidental Joss or fasiure of the original,

Bank Switching: A technique by which a computer can use more
memory than really available, by switching between different
‘banks’ or sections of RAM

Bar chart: A graph w which quantities are represented as bars
(rectangular boxes) of different sizes.

BASIC: An English-like High level programming language,stands
for Beginner’s All Purpose Symbolic Instruction Code.

Buaud rate:’ Bits per secand Rate of data transfer. Also referred as
BPS

Bidirectional Printing: The ability of a printer to print in both
directions, {rom left to right and right to left alternatively. It
mcreases the overall speed of printing.

Binary System: A number systern based on two digits 0 & 1.

Bit: A Blnary digiT, 0 or 1.

Blinking: Flashing or flickering of the cursor on a display screen,
to attract user’s attention.

Boot: To load the computer with the operating system.

Booting: A techmque for Joading a program into a3 computer
memory.

Bubble memory: A magnetic memory that does not erase the infor-
mation stored even when the power is turned off, Midway in price
between floppy disk and PROM.

Bouncing of Keys: A fault due to which more than one characters
appear on the screen even when the key is pressed only once.
Buffer: An ntermediate’ storage area o store data temporfnily.
For example, data sent by computer but not i diately printed
by the printer is kept temporarily in printer buffer.
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Bug: An crror in a computer program

Bus: A set of wires to make a pathway which 1s used to transmt
information among two or more devices

Byte: Generally a group of 8 bats representing an alphanumeric
character,

Cable Connector: A device that provides the male and/or female
plugs necessary for connecting cables

CAL Compulcr:Aidcd Instruction — Tcachmg by computer.

Card: Additionat printed circuit board (PCB) which has interface,
memory & other facilities.

Cassette: A small plastic box (cartridge) containing magnetic tape
on which programs & data can be stored & read

Cassette Drive: A cassette player/recorder used to write or read
computer information

Character: An alphabet, number, punctuation or any other symbol
which appears on the screen by pressing a key on the computer
keyboard,

Chip: A walfer of silicon, etched with circunts A single integrated
circuit,

Circuit: A pathway along which electrons can flow

Circuit Board: (Printed Circunt Board) A rigid card on which
different electronic parts are mounted Printed or ctched copper
tracks connect the various parts.

Clock: An electronic circwit in a computer, generating signals for
timing & synchronizing

Coaxial Cable: A cable consisung of one conductor, usually a
small copper tube or wire, within and surrounded by a shield
made of a separate electrically insulated wire,

COBOL: COmmon Busi Oriented 1 A high-level
language used on comfuuters primanly for business applications

Compatible configuration: The ability to work together
Command: An instruction that tells the computer what todo

Compiler: A program that converts high level programming
language into h 1 which can then be run on the
computer.
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Computer Graphics: Graphs, charts, drawings etc. generated by
computes. These graphics can be displayed on the video or a hasd
printout taken from a dot-matnx priater or a plotter.

Computer System: A complete computer made up of hardware
components ike monmtor, printer, keyboard, disk drive etc, which
make the computer usable.

Configuration: A set of hines which are inter d and
programmed 10 operate as a system.

Consale: A monitor Generaily the keyboard & the video display.

Control Bus: A bus that transmuts control signals

Control Unit: That part of CPU that directs the fetching and
executing of instructions, by providing timing and control signals.

CP/M: One of the first operating systems running on a number of
microcomputers

Crash: Premature end of a program due to an error in computer
program or hardware A complete malfunction, worse than a bug.

CRT: Cathode Ray Tube A tube like the one in a home TV, used
to display computes snput/output

Cursor: A moving character displayed to show where the next
cutput wil be displayed

Custom Software: Programs designed by special order to serve a
user’s specific requirements Much costlier than standasd packaged
software

Data: Information which can be processed by a computer. It can
consist of numbers, letters, statements, symbols ete. which
computer can interpret,

Database: An orgamsed collection of data.

Database Management System: A computer program that F;]ﬂ
manage (organize) & store the database so thatitis easily accessibie
by one or mare computer programs

Data Address: An address whose Jocation contains the value (the
data) ta be operated on by the program

Data Bus: A computer highway along which data travels inta aod
»ut of CPUL
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Data Entry: Entering data into a computer,

Data Processing: The process of translating data into machine
1 so that the computer can then process it.

Daisy Wheel: Print wheel used in letter quality printers generally
having 96 characters on its arms

Daisy-Wheel printer: A printer which uses a daisy wheel for
printing characters Produces very good quahty fully formed
characters in contrast to dot-matrix characters.

Debug: To correct errors.
Documentation: Information about computer software/hardware.

Decimal Number System: The familiar number system using digits
from 0 to 9 with a base of 10.

Dedicated: Designed for a particular purpose or application. A
dedicated wordprocessor is specifically programmed for word-pro-
cessing

Decode: To interpret an instruction

Default: An assumption made by a computer when it1s not given
specific instructions by a program or a user. It is generally the most
common or safest choice. For example, a word processing program
may type text in single space if no nstructions are given otherwise,
though the program may print in double or triple or more
spacings. Similarly the IBM-PC uses the default drive ‘A’ unless
it 1stold to use drive *B".

Delete: To remove data from context; to remove a record from a
file of records or a file from a library of files.

Desktop Computer: Micr p used for busi tasks, a
computer which needs a desktop space (4’ x 214"} compared to
large space required by mainframes & medium computers.

Device: Any component of a computer system.

Digital: A system that uses only the numbers 0 & 1 for variables.
Any l'nformanon is represented by a series of zeros & ones.

Digitizer: A deivce that converts analog measurements, such as
those found in a line drawing, into digital form for feeding into a

A ottal e,
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DIP: Dual in line package. Packaging that houses chips and
connects to the board with prongs. A type of IC pakaging having
two paralie] lines of pins.

Directory: The list of all files, which is itself & file, on a computer
storage medium, such as floppy or hard disk,

plsk, magnetle: A flat, circular storage medium capable of storing
information.

Disk Drive: A machine which reads information from & disk &
writes information onto a disk.

Disk Operating System: A master program that controls the
exscution of other programs in & computer with disk drives,

Display: The data display in visible form on a CRT screen, Also a
screen.

DOS: Disk Operating System,

Double Density: Storage of information on a floppy disk so that
the capacity is twice that of a standard diskette. This is done by
doubling the number of tracks per inch, or doubling the serial bit
density, or a combination of both.

Double Sided Diskette: A diskette that uses both of its sides for
the storage of information.

EAROM: (Electrically Alterable Road-Only Memory): A type of
ROM that can be both programmed and erased with electrical
stimuli.

Electrolumi ission of light from a phosphorescent
material when electric voltage is applied to it.

Electrdnic mail: The electronic transmission of letters, messages,
and memos {rom one puter to another p at a different
place & generally connected via telephone lines.

Electrostatic Printer: A nonimpact printer that employs efectri-
cally charged dots ta attract ink which is then embedded onto the
paper by heat and pressure.

Electrosensitive Printer: A non-impact printer that employs
wlectrically charged dots to develop specially coated paper.
EPROM (Erasable programmable ROM): A type of ‘memory fike
ROM that can be erased by applying ultraviolet light, & then
reprogrammed.,
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Ergonomics: The study of the interaction between people and
machines.

Error Message: A statement in words, displayed by a computer on
the video screen when it has detected a syntactical or other error in
an instruction or a malfunction within its own system.

. . 3
Execute: To carry out or ‘run’ the instructions 1 a computer
program.

Expansion slots: Special connectors provided inside a computer,
peripherals can be added by connecting to these slots.

External memory or Mass memory: Mass storage devices like,
cassettes, disks etc, which can store computer programs & data.
Fetch: The reading of an information by a computer.

File: An organised collection of information. Related records are
treated as a unit & generally stored on floppy or hard disk.

Flag: An indicator that an equipment or a program has reached a
certain condition.

Floppy disk: A thin flexible plastic disk coated with magnetic
material and used for mass storage of data

Fluorescence: Emission of light by a material after ultraviolet or
other short wavelength lights are absorbed by it.

Formatting: The process of organizing a floppy disk (forming
sectors & tracks etc.) so that information can then be written or
read from it,

F(_)RTRAN: A high-level computer language generally used for
scientific & mathematical applications.

Garbage: Data that has no meaning.

Graphics: Graphs, pictures, drawings, special symbols etc. that are

displayed on a video screen or printed by a printer or drawn by a
. plotter.

Hand Shaking: A means by which a peripheral device and the
computer can report their status during data transfer.

Hard Disk: A circular rigid disk made from plastic hike material &
coated with magnetic oxide. Used for storing information.

Hard Copy or Hard Print: Permanent printout of computer *
on paper., v
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Hurdware: The physical parts of a computer system. The actual
electnical, electronic and mechanical parts.

Head: Small magneuc device inside a floppy or hard disk drive
that reads/ writes information on disks.

High Level Langgage: An easy to use programming language,
made up of familiar word & symbols, 1n corltrast to fow leve!
language which uses numbers.

Home Comy 2 A muerc 7 designed to be used at home.
Runs both games & various personal applications.

Impact printer: A printer which forms characters by physically
striking onto the paper through a ribbon.

Index hole: A hole in a floppy disk that indicates the start of the
first sector

Ink jet printer: A non-ampact printing technique which utilizes
droplets of mk to form characters/ graphics.

Input: Information {ed o a computer

¥nput/Output port (1/0): The link between the computer and the
outside world. The part of the p which 1s d to
input/ output devices

Instruction: A statement that tells the computer what to do.
Consists of an operation plus one or more operands.

Input device: A computer device used for entering information in
a computer. Like keybord, cassette player, light-pen etc,
Integrated Circuit (IC): A piece of silicon that has several
electrome parts on it

Interactive: Having a dialogue with a computer system. The com-
puter responds immediately to the wput given by the user.
Interface: A’ standard ion between puter devices. A
piece of hardware & software that permits communication between
the computer & another device. For example, a printer mterface
allows teansferring of information from a microto a prinfer.
Internal Bus: A set of condugtors within the CPU over which
signals are exchanged among various components of 1he computer.

Interpreter: A program that transfates each high fevel language
statement into a series of machine instructions and then executes
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those_machine instructions before translating the next hgh level
language statement. It is in contrast to a compiler which translates
the entire high level language program into machine language
program before exccuting it

Joystick: A game control device, A stick or lever, used to change
the position of the cursor on a screen.

K: Measurement of memory size. Generally used instead of ‘kb’,1k
or 1kb of memory is 1024 bytes (& not 1000 bytes)

Kilobyte: 1024 bytes.

Keyboard: A panel of switches or push buttons used to enter
programs & data to computer.

Label: A group of 1 to 6 alphanumeric characters, of which the
first must be alphabetic, used to identify a program name, state-
ment of memory location.

Large scale Integration (LSI): The technology enabling more and
more electronic parts to be put onto smaller and smaller chips.

Language: A media for ication. A comp
Ppermits humans to interact with computer.

Laser Disk: A high capacity mass storage device written and read
by laser.

Laser Printer: A printer technology that focuses laser beams o
form images with a principle similar to that used in photosfat
copiers. Laser printers are now used as output devices for com-
puters. They are ngh speed, high quality, and have relatively high
cost compared to other printers

Light Emitting Diode (LED): A small device that produces a red
hght when turned on

Load: To transfer data or program from a peripheral device (say’
keyboard) to Computer’s memory.

Light Pen; A means of input of data, drawings etc., by means ofa
sensor that is held in hand,with the tip of the pen in contact with
the VDU screen,

Line Printer: A high speed printer that prinfs onc full ¥

time in contrast to a normal printer that prints onc char-
time,
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Liq}nid Crystal Display: A display screen gencrally used on small
devices such as a digital watch.

Log off: The procedure by which a user ends a terminal session,
Log On: The proceduse by which a user begins a terminal session.
Logo: A high level easy to learn language, generaﬂg; used by
childern.

Low level language: A ! ge difficuit to understand

&

by humans t{u( casy for a computer. It is at machine level ie.
made up of binary digjts or some symbols.

M or Mepa: A prefix for one million. One Mb is 1024 Kb. or
1048, 576 bytes.

Machine code: A numerical code into which instructions in any
p language have to be translated before a p can
exccute them.

Mainframes: The largest & costliest type of computess.

Mass storage: The computer information that is stored on other
media say a floppy or hard disk, than the computer’s internal
memory.

Megabyte: 1048,576 bytes.

Memory: A set of physical Jocations that can contain numbers.

The part of a computer system (RAM or ROM) which stores data.

Microcomputer: A computer whose CPU is a single micropro-

cessor, It also has memory & 1/0.

Minicomputer: A computer in between mainframe & microcom-

puter in cost & size,

Microprocessor: The chip that contains the CPU, It is a single

small device that performs the functions of a CPU we. 1t contains
the calculating, decoding & deci making parts of a computer

on a sibgle chip.

Microprocessor system: A microprocessor plus other devices to
do a specific task.

Mpuemonie: A group of letters (usually three, some times fous)
that spmbolize an instruction Easier 10 remember than a jonger
word.
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Monitor: A TV or CRT which displays computer information.

“Monitor: A program with which user can ‘dialogue’ with a micro-
computer through 1/O. The monitor also permits the user to run
programs, examine & alter the contents of memory Jocations.

Motherboard: A circuit board into which many small circuits can
be plugged.

Mylar: A kind of plastic used to manufacture floppy disks.

N

Machine language: Permutation & combination of binary B
used to give instructions to a computer.

Matrix Printer: A printer which forms characters by printing a
pattern of dots,

Menu; A multichoice questi irre displayed on the screen by
the program e,g. what do you want to do ? 1. Play games 2,
Accounts 3. Appointments. List of options offered by a PC for the
user to choose from, A program featuring ‘menuis described as
menu driven,

Modem: A device used to transmit data over telephone lines.

M“’ﬁPfognmming: Several programs are exccuted simultancously
on a single computer undgr the control of an overall system
Program.

. Inonekind of multiprogramming system, the system program
uses the idle time of the computer to execute another program.

In other system, each program is allocated a fixed ‘slicc of
time* say 100 milliseconds after which control is transferred to
another program. A given program will generally need a number
of these slices, which alternate with the slices devoted to other
Programs. This kind of multiprogramming is c2"led time sharing.

Multiprocessing: A computer using more than one CPU. The
CPUs of several computres linked together,or  single computer
Provided with more then one CPU, carryout paralle] processing.

Simultaneous execution of several programs or of several parts of
the same program are carried out. (Number of calculations at the
Same time),

Nanosecond: One thousand millionth (billionth) of a second. Vi

Network: A group of intercor *-ted computers that can
Information among themselves.
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Nonvolatile. A type of memory where data is not lost even when
the power 1s cut off.

Numeric data: Data that consists entirely of mathematical digits.
Off-line: Not directly connected to a working computer.

On-!ine: Directly connected to a working computer, A printer is
on line when it 1s printing.

f)pernnd: The quantity that is operated on (The object of the
instruction),

Operating system: A master computer progtam which enables a
microcomputer to control the execution of other programs.
Operation: That part of an instruction that tells a computer what
to do (the verb of the instruction).

Qutput: Information processed by a computer & sent to output
devices like video screen, printer, plotter ot a storage device like a
floppy disk.

Output device: A computer device used to take out the infor-
mation processed by a computer Like, CRTs, printers, disks etc.
Package: A computer program with the documentation needed to
run it

Parallel issi The tr ission of a group of bits (usually
a byte) simuitaneously.

Pascal: A high level computer language used for general & business
applications

PC: A general purpose microcomputer, used by one person alone.
The term generally used for IBM-PC,

Pie chart: A graph in which quantities are represented as shees cut
out from a circle.

PILOT: Easy to learn high Jevel computer language. Generally

used for educational purposes.

Pin: A connector in a DIP by which the microprocessor may be

conneted to other devices.

Pixel: The smallest area on a video sereen, gcnc‘rally a single dot,
which ean be controlied independently.
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Flotter: A device capable of producing charts, drawings, graphics,
bar charts, maps etc. Basically a printer designed to print graphs
instead of alphanumeric characters.

Port: The place where another device can be connected to a
computer.

Power supply: A source of energy to the computer & devicés.
Built from transformers & other parts, it converts AC into DC

Preventive maintenance: Precautionary measures taken on a
system to prevent failures, rather than to fight them after they
have occurred, by providing for systematic inspection, detection
and correction of problems before they develop into major errors.

Printed Circuit Board: A board on which a number of chips
(micro processors) are mounted &/ or electric circunts are printed.

Processor: The part of a computer that fetches, decodes, &
executes instructions. It contains the control, calculating &
decision making parts of a computer.

Program: A set of instructions or st to tell a
how to perform a particular operation.

P

Programmer: A person who writes computer programs.

PROM (Programmable ROM): A typc of ROM that is pro-
grammable by the user.

s

Proprietary program: A computer program (say an operating
system or an application package), controlled by an owner through
the legal rights of possession and title, Generally the title remains
with the owner though, it 1s sold for use with the understanding
that no, disclosure of the program would be made to any other

party without prior permlssmn from the owner or agrcement
between the owner and user.

RAM: The type of computer memory in ‘which any individual
location may be accessed directly. That part of a computer’s
memory which can be altered at will by the user

Read: To nondestructively copy a number from one location to

another, say from a storage device like floppy disk to computer
memory,

Read/write memory: Same as RAM. Computer memory in which
the user can store data or read data at will,
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Register: A physical location that can contain a binary value,
Save: To store the information on some storage media like
floppy disk. -

Screen type: The technology of the display. For example:

(9 Cathode Ray Tube (CRT):

(H? quuid Crystal Display (LCD) &

(iif) Light Emitting Diode (LED) *

Scrolling: Moving through information on a display either verti-
cally or horizontally, to display & view particular piece of
information otherwise not visible (though, it is in the rx;emory of
the computer)

Serial: One bit at a time.

Serial 1/0: The transmission of a group of bits one bit at a time.
Soft copy: Information displayed on screen or recorded on tape,
not on paper.

Software: Computer programs.

Speech Recognition: The process by which a computer decodes
hurman speech to understand it.

Speech Synth Antificial production of speech.

Stand alone program: A program that can be executed independ-
ently of an operating system.

Store: To copy a number from a register into a memory location.
Subroutine: A routine that causes the computer to return to the
main program automaticaily at the point of departure,

Terminal: A keyboard & a video screen connected to a computer.

Time sharing: A computer system that can perform a number of
1asks for 2 number of users simultaneously. In fact the CPU works
only for one user at any particular moment but its response is 50
fast compared 10 the user’s response that he is not zware of this
fact & believes as if the computer is working for him afone,

Toggle: To revetse the state of a bit or switch.

Usér fricndly: A computer software/hardware that is quite casy °
for even a beginner to understand & use.
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User's manual: A book or reference describing how to use a piece
of computcr hardware/software.

U(llhy program: Program that helps the user in program or text
writing.

Volatile memory: A type of memory in which data stored is
retained only as long as power is supplied. The information is lost
il the power is cut off.

Voice recognition: A system of sound sensors that translates the
tones of the human voice into computer commands.

Window: An isolated part of a CRT screen that is used to display
a particufar piece of information independently from the rest of
the screen display.

Word processing: Making use of a computer as a typewriter & for
text editing.

‘Wrap around: The ability to automatically place characters on the
next line when the end of the first line is encountered. A useful
wordprocessing feature.

Write: To store data destructively in a location.

Write protect: A method of preventing writing or reading from a
floppy disk. Used when the information stored on a floppy should
be preserved since writing new information on it would mean
erasing of old information.
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"Understanding Computers” by Dinesh Kumar
What the Newspapers/Magazines say.

L .. comprchensive ... those with no previons knowledge about
computers introduced to fascinating world... in readable and friendly way...
kelps buyer in sound selection from plethora of C pplicati
packages in the market... cost bare minimum .. every prospective reader &
computer enthusiast able to afford..."

"Times of India® 9th Oct 1988.

2. “contains everything you wanted to know about computers but were
afraidto ask...bare the mystery and dispel the anxiety that has grown around
these modern day deities..step by easy step..guides the layman...while
constantly reassuring the reader that he does not have to be an expert
~several compa e tables and di of i help to citizens
from all walks of life, be they business men, government officers, students,
or just interested observers..."

“Express Magazine® (Indian Express) 2 April 1989,

3. "..Provides basics to magic box...to usher in information revolution in
this country..right approach in motivating,.rudiments explained in
lucid & easy to und d language with diagr a must for all also a
text book for introductory courses...& those joining computer training...”
"Sunday National Herald" New Delhi 31st July 1988

4 " simple and i ing [ helps even the man to
understand casily.. essential book not only to industrialists, adminsstra-
tors & government employees but also to those eager in reading technical
subjects and desiring i use of knowled, ired
Eorm book will be correct and complete...”

Express” (Malyalam) Kerala 12th July 1988

. 5. ".. packed with technical information... de-mystifies computers for
laymes .. provides information and helps buyer in making sound selection
f’?m plethora of computers & packages in the Indian market ., reasonably
priced, "

“Business Computer” Bombay Oct.,1988.

6. " .Dinesh Kumar has to be appreciated for making available all the

inlpxmation about computers at one place ..latest 80386 Chip also de-
scribed .

“Nai Duniya® (Hindi) MP, 22nd Sept.1988.

] q
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de- mysufies secrels of Co mputers 1o laymen would be usel- would
pe buyes Rea aders, YU ng, old, who find wm\d of computers totally
confusnd ® & mysufye (o them 1 would erve rehe & ucid
\mmduch

"E\:ummcs \'m’Yuu" New Delhi, Sept 1988

' mdecdxeadcr trendly sm\p\el:rms and angu ge W will € arryla: taymant
through 1© Jast page anatomises computer 15 dOW! 10 bro: ad d¢ ladsto give
0]

2) eviC
"Tc\emal ics tndia,” New pethi, Sept 1938,

successit uily dxsp:\s(he[ ¢ and 2pP ehensio® out compy s &

mysuiu: u " ser-inend\ N ddrcssed

w0 genet 1 readers € w about @ ter: dw at every

s talking X to ¥ supplem™® vanced

courses Computer ¥ i ware & har rdware buy s FMIS the xequ‘n:mento
exposure o comput i r adequat® e, accw te &t mely in nfo rmatio? for

~gunday Magl\n:-?at a" R jasthams 17 July88

A Sucr,esdn pre esentation iascmanng ortd of computers'mlmduced
nread ble & "0set -(ncnd\y way.- hig! r & echnica\ 'miormax‘\on AR
one Place o smple lang g h \p(u\ 1a selectio? from 'mnumerable
comp ( ers & software p

*Navjyo i (the ndy) Raj2 2(h Oct 1988

" Compxehenswe l:chnica\ Jerails simple Eng\'\shmuseiu\for
curious St uden
“Milap p San ndes h (sun! ndi) NNDe\h\anJu\yl%S

12" ges ,masm\p\c 1angual age, © xma\ m! about 0! mputers:
how (hey functi® ndwhauhey can d for ( \ \{t \\lngm puad
for b:gmn s nd reference ¢ for <0 mpute? usus

“Cuit SerV we New w Debii Sept 1988

13 <o nput er buyers pro oblems not solved Y supphe(s' Man
pe easty solv :d after \ y of hh\sbo ok”
~Rashtr® radoot Sap\a -~ (! ndi) Ra) sthane 28th August 198!

f
w7 excellent and us€ ol pift ounlc: s S j"\“s rea‘;-
compute’ sysiems extrem mely us¢ iu\ Eor s(ud n s Oth 19 ﬂ.lhc utio
ets. pmsprcu\e softwar ¢ & har! rdwa eachers .0
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instifutes "
“Punjab Kesari” (Hindi) 15t Nov.1988

15. ".from beginnng of computers to manufacture explamned very
systematically...to maintain interest of computer lovers, subject advanced
through small paragraphs ..

“Deshbandhu® (Hindi)MP, 9tk Oct 1988

16. . Computer ’mystery’ its parts , functionng, real usefulness
explained to commop man 1 sunple language & mteresting
style...complicated & highly technical knowledge presented successfully
in simple words.. usefu] to students 9th to 12th class as course material,
“supplementary material for higher classes, teachers, traiming institutes,
etc.."

"Vigyan Pragati® Sept 1988. .

17. ", .Comprehensive. .complicated information, found scattered in many

Sources, presented..most suitable for .students, teachers, traming

:mtitutes...quick reference for users already famuliar with computers..”
Inventlon Intelligence’ Nov.1988

18 *_provides essential information about computers & ..cx helps
bayer in sound selection from plethora of computers & packages in the
market,,"

"Productivity" Oct.Dec.1988.

19 " _essential infe fon about p and its self
teaching manual..helps prospective buyers to make a sound selection
ffonubcwildering array of products and packages .

Management in Government” July-Sept 1988.P.186

20. *__lot of informationfor introducing the subject to abeginner..will help

users critically think about and examine the merits and dements of

computer ..useful to beginer...nice wntroduction to subject...serves

233 'reference book'..too much material condensed .. uscful additton to
ki "

"Naya Shikshak/Teacher Today,” Oct-Dec.k®

A, de-mystify the Comp for laymen.. ial inf jon for a
responsive admunistration...suceessfully fulfulls this requircment,”
~ompetltion Success Review® Annual 1988-89
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“Understanding Computers® by Dinesh Kumar®

Wha the experts say

1. “..the only book. . available in market... detailed account of hardware
and software aspects... lucid and simple instyle... presentationvery easyto
understand... up-to-date in all aspects... not read any book tifl now with so
muck up-to-date information and practical tips... cach topic well re-
searched... tables and figures well organized and of excelent value to
1, ¢t.., exhaustive chapters on IBM_PC... printing and production good...
Considering the contests and volume price will tempt anyone 1o add to
personal library..."

DeN Director, C

Deaign C Madras.

2. "..veryusefultoteachers and higher dary students of the schools
whcte Computer h(:racy and Studxcs in  Schools (CLASS) Project

[ ittes of NCERT..."
Dr.AK. Jalaluddin, Joint Dinc(or, NCERT, New Delh,

3. ™. of great use in und di bulasy and working...
ccmmendable effort... usefulin Government and publicoffices for officers
to understands and appreciate basics of computerisation... asking
Department to puxchasc for Office Library as well asTmininanslimﬁens
in Department "

T.N.Chaturvedi, IAS, Comptroiler & Audlercneml of India, Ncw Delht.

4, “... matter p:csm!cdmsystemanc and luc_\d manner,., cx:cll:n( mnua!

for b
Dr. R G.Saxma, Prof, of Commerce, NCERT Ncw Delhi.

5. .. goingtomeet long s(andmg nccd of Indian population .. astarfers
book on comp more comp than Prof Rajagopalan’s book
"You and the Computer'... covers the fatest in the field... would referin
lectures and to different and considerable audiences..”

Dr. Utpal K. Banerjee, Chief fve AR Indla
New Dethi.
6. ".. very happy to read .. fatory efforts... dab

achievement...”
K.P.P, Nambiar, IAS, Ex y El ics, Govt of India,
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7 . ad ainctakine] tarabl

care taken in pmducxng
wmprehenswa book discussing all basic aspects of computers in simple,
Iucid style... effort commendable and superb... excellent attempt at summa-

rizingmultiple d| of comp ystems n a single compact book...
recommending  for pu:chasc by our Customer’s personnel attending
training prog and our {raining/software department who would

suggest to various customers for reference and purchase..”
Sanjeev Bahadur, M.Tech,MBA, Areas Manager, HCL Ltd, New Delhi.

8. "..thebook whichIread at one go .. elab and exhaustive t
of subject... remarkable... Jam yetto come across any book so comprehen-
sive and so practical.. superb job.. unique and practical book...”

K.Srinivasan, IAS, Chai Appli Centre, Govt of Orlssa,
Bhuvneshwar.

9. . ides basic infi ion about p 1ts various components,
bow “’CY funcuon and what theycan do for us . .written especially for those
with no i d subject in easily readable and

understandable manger.., Wlde coverage of subject .. very useful publica-
tion for lhosu who want to refer to introductory book. We recommend
purchase, .”

AK.Arora, Director Training, Deppt. of Personnel & Training, Govt of
Indla, New Dethi,

10. " - extremely useful.., askmg library to stock copxes
Pl K-Deh 1AS, Deputy Director LBS Nati of b
Mussoorle.up

! )
1L " commendable efforts... good for administrators who want to
understand essentials of computer hardware...”
Ravi Mathyr 1AS, Director Computers & Science & Technology, Govt of
Rajasthan, Jaipur,

2. .. Successful attcmpt explams basics of computers in general &
personal comp fally useful for individuals having
Do prior knowledgc consxd:rable efforts put to provide in-depth informa-
tion about IBM ible PCs, peripherals, interfaces, sof operat-
ing systems,... conccptual information... easy to understand... simple lan.
Suage... computer jargons explained in Jucid way . begi definite to get
interested as he goes through..*

Prime Minister of India’s Office through Dept of Electronics, Govt of
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Recommended by:

The Dept of Personnel & Tralaing Govt of India for computer training
at ATIs, GAAT, MIDA, IMG, SPIPA, AIM, MPAA, PSIPA, ete,

Dr. N Seshagiri, Director General, National Informatic Centre for
people undergoing training at NIC.

Sh, T.N, Chaturvedi, Comptroller & Auditor General of India to all
Accts/Audit Offices & hibraries in the country,

- The National Council of Education Research & Traning (NCERT)
for CLASS project

The Deptt of Education, Govt of India to State Education Secretaries/
Directors, NCERT, CBSE

The Director Primary & Secondary Education Rajasthan for Higher
Secondary schools.












