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Fundamentals of
Computer

Computers have now become an integral part of
our daily life. People use computers for a variety
of reasons and purposes. Be it education,
business, entertainment, communication,
« Data and Information government service or transportation, computers
are inevitable todayAs far as students are

e Data processing .
concerned, computers are used for learning

* Functional units of a different subjects effectively and for carrying out
computer learning activities apart from there primary function

. Computer - as data of computingTry to recollect the situations where
processor we used computers and identify the benefits from

it. Therefore it is essential to know more about
computers and its applications. This chapter
presents the concepts of data processing and
functional units of computeDifferent data

o Decimal number system representation methods used in computers are
also discussed in this chapter

o Characteristics of
computers

e Number system

o Other number systems

o Number conversions 1.1 Data and Information
+ Data representation Many of us are familiar with the terms - data and
® EEprEsEmEin of information. We often use these terms
numbers interchangeably in our dally life. But there exists
B SR o fundamental dferences between these tws.
characters part of our attempt to explore the field of
computers, it is very essential to distinguish
between these two terms.

Figure 1.1 shows a portion of the class diary of a
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teacherCan you makeud the words and number:
Since itis ateacher's diatigese can be the names
some students. What do the numbers mean?
cannot be sure. It can be the marks scored by stu
in tests, their attendance for some months, or some /

similar. We call these facts and figures data, becs
they do not give a complete id&xatadenotes raw
facts and figures such as numbers, words, amount, Fig. 1.1 : Sample data
guantity etc. that can be processed or manipulated.

If these facts and figures were written as
shown in Figure 1.2, there would be no
Roll * Name Asg:::";:s:'“;:;mpmim confusion as to what they mean. It is clear
e . |19 e that the figures show the scores obtained by
students in Continuous Evaluation (CE)
activities.We can see that when the data is
arranged in a meaningful waye get a clear
cut idea about these facts and figures. This is
Fig. 1.2: Sample information known asnformation . Itis a meaningful and
processed forrof data.

2 Adarsh 0 1318|328 [ 19

Informaion may also act as data in other contexts. In our example of preparation of CE
scores of students, the teacher converts these numbers into a consolidated score out of
10. Similarly after the evaluation of answer scripts of the public examination, each of
these students will be awarded a score out of 40. During the preparation of results of
examination, the scores of all the subjects are collected and corresponding grades are
granted. The personal details and grades are put in an appropriate format with suitable
labels and it becomes the mark sheet of the student, which is again information.

Figure 1.3 shows the score sheet of a student issued after the public examination. It
contains personal details of the student and the grades obtained in each subject. The
personal details likénitha Mohan, Female, 13/04/1997, etc. are printed against proper
labels such as Name, Sex, Date of Birth, etc. Here the facts and figures that represent
the personal details and grades are the data. When these data are specified with suitable
labels, it becomes information about that student. Thus we can say that the score sheet
contains the information about the performance of a student in an examination. This
information adds to our knowledge about the level of achievement of the students in
various subjects. It also helps them to take decisions about their higher studies or to
plan their future.
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Fig. 1.3 : SSLC score sheet

Information is always generated by performing some operations on data. In other words,
data is like raw material to generate information. Now let us try to distinguish between
these two term3able 1.1 summarises the comparison between data and informtaion.

» Raw facts and figures
 Similar to raw material

e Cannot be directly used

» Does not give precise and clear se

* Processed data
« Similar to the finished product

» Adds to knowledge and helps in
taking decisions

nse Clear and meaningful

Table 1.1 : Comparison between data and information
Aswe know information always adds to knowledge. One can apply this knowledge to
solve problems or in decision making. Geney#ily ability to draw useful inferences
from the acquired knowledge is known as intelligence. It depends on how we process
knowledge and apply in various situations. Recent advancement in computer science
and technology have attempted to make computers do things, which at the moment
people do betteincorporating knowledge and intelligenthis is referred to artificial

intelligence.

o



Computer Applications (Humanities) - XI

 Examine a telephone bill, electricity bill or water bill agd
identify the data contained in it.

| % « Think of the puwrhase of some item®fn a shop. Identify th
Letus do  data involved and see how it is converted into informati

» |dentify data and information in angal life situation. Mak
sure that you can clearly distinguish them.

1.2 Data processing

In the @se of preparation of the score sheet mentioned in the previous section, the
scores given to each subject as part of Continuous Evaluation (CE3ramdal
Evaluation (TE) are added togethand grades are determined based on some
predefined criteria. The activities or operations to generate information can collectively
be termed as proce&sata processingefers to the operations or activities performed

on data to generate information. So we can say that information is the result of data
processing.

As shown in Figure 1.4, data is supplied f{_patet ] [ oeta2 ] [ oew3 |
processing and information is obtained aft
processing. In other words, data is the input

the process and information is the output fro i

the process.

Let us consider the case of the Singladow [ information ]
System Ekajaalakanm - the admission Fig. 1.4 : Data Processing

procedure for higher secondary courses in
KeralaWe can briefly list out its activities as follows:

1. The authority collects the data from applicants through application forms, in which
score sheet of Class X examination will be referenced to furnish the required
details. Note that in this context the facts and figures in the score sheet become the
data.

2. The collected data is then fed to the computer
The input data is stored and will later be retrieved for processing.

4. The data within the computer is used for performing operations such as calcula-
tions, comparisons, categorisation, sorting, filtering etc.

5. The allotment slips for candidates and allotment lists for schools are generated.
The slips and lists are prit@nd may be stored for later reference. It may be
used as data to generate information in some other situation.

w

6. The slips are distributed to the applicants and lists are forwarded to schools.
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Thus itis clear that data processing proceeds through six stages, as listed below:
(@ Capturing data
(b) Inputof data

(c) Storage of data

;---'[ Data Capturing |
(d) Processing/ manipulating daté

(e) Output of information

(A Distribution of information

The thick arrow marks in Figure 1.EE
indicate the flow of the activities in|
data processing and the dotted liné
specify the flow of activities that are%
optional. Let us take a close look ei___{ Dictribution
these stages.

Fig. 1.5 : Stages of data processing
(a) Capturing data

When we apply for admission to the higher secondary course, we usually provide the
details through a prescribed application form. The authority is actually collecting the
required data for the admission process through the proforma. This is the first stage in
data processing. The proforma, also known as the source document, is so designed
that all relevant data are to be recorded in proper order and format. Thus, preparation
of source document and data collection are the activities that take place in this stage.
Today hard copy of the prescriber

application forms are not used fc 22
collecting data. Instead, data a = | §
directly entered through on-lin‘ess %
facility.

(b) Input

In the case of seeking admission,w | ‘
submit the filled up application form
to the school. There the data i
extracted and fed into the compute
Sometimes, we may enter thesc
details directly into the comput&reeding data to the computer for processing is known
as input. The input data is usually stored in computers before itis processed.

Input
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(c) Storage

In many cases, the amount of data given to the computers will be large. Besides, the
data entry may not be completed in a single session orla tiag/case of admissions,

the data of lakhs of applicants is input to the complaitesually takes a few weeks to
complete the data enti§o the data input at thfent times should be stored then and
there. The processing will start only after the entire data is stored. The information
obtained as a result of processing is also stored in the conjhigestored data and
information can be used in the future for various purposes.

(d) Process

The data stored in computers is retrieved for procesgargus operations like
calculation, classification, comparison, sorting, filtering, summarising etc. are carried
out as part of processing. In the case of admission to the higher secondary course,
Weighted Grade Poitverage (WGR) of each applicant is calculatethen the

applicants are listed under various categories
] Process >

based on the descending ordeWWdBPA.
(e) Output

Here, school of choice, course, and

performance in various co-curricular
activities are considered. Finalgllotment

The information obtained after processing will be availabl

this stage. Output stage should provide the informationins|

form that the beneficiary should be able to take decision or J SSEEE Semmny

lists for schools and allotment slips for
applicants are prepared.

the problem. In the case of admission to the higher seco

course, allotment slip for the applicant and allotment list fo

school are generaeted in the desired format as outputs.

(f) Distrib ution of information

The information obtained in the output stage is distrib
to the beneficiaries. They take decisions or solve prob
according to the information. For example, in hig
secondary admission, the allotment slips are distrib
to applicants for joining the school allotted and allotrr
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lists are issued to the schools for admitting the eligible applicants. The allotment slips
may be used to prepare admission register or roll list of classes. The allotment lists may
be used to prepare nominal roll for registering the students for public examination.

* Identify and write the data pcessing activities in (i) openi
an account in a bank and (ii) applying for scholarships

% « Identify data pocessing cases in othexal life siyuations an
write the activities performed in each stage.

Check yourself

1. Raw facts and figures are known as
Processed data is known as
3. Which of the following helps us to take decisions?
(a) data (b) information  (c) knowledge (d) intelligence
Manipulation of data to get information is known as
5. Arrange the following in proper order:
Process, Output, Storage, Distribution, Data Capture, Input
6. Pickthe odd one out and give reason:
(@) Calculation  (b) Storage (c) Comparison (d) Categorization
7. Why do we store information?

8. Information may act as dataa&True or False.

1.3 Functional units of a computer

Even though computers differ in size, shape, performe
and cost over the years, the basic organisation of a com
is the same. Itis based on a model proposed byawhr
Neumann, a mathematician and a computer scienti
consists of some functional units namely Input Unit, Cen
Processing Unit (CPU), Storage Unit and Output Unit. E
of these units is assigned to perform a particular task. LetJohn ¥¥n Neumann
us discuss the functions of these units. (1815 - 1864)

o



Computer Applications (Humanities) - XI

Storage Unit

L3

a
Cantral Uit Output f\
|_|__|‘ ' Unit ﬁ.?
£

Arithmetic
Logic Unit

Information
(Results)

]
Reglsters

Central
Processing Unit

Fig. 1.6 : Basic organization of computer

1. Input unit

The collected data and the instructions for their processing are entered into the computer
through the input unit. They are stored in the memory (storage unit). The data may be in
different forms like numbetext, image, audio, video, efcvariety of devices are
available to input the data depending on its nature. Keyboard, mouse, scacner
digital camera, etc. are some commonly used input devices. In short, the functions
performed by input unit are as follows:

1. Accepts instructions and data from the outside world.

2. Converts these instructions and data to a form acceptable to the computer
3. Supplies the converted instructions and data to the computer for processing.
2. Cetral Pocessing Unit (CPU)

The CPU is the brain of the computara human bogwll major decisions are taken

by the brain and other parts of the body function as directed by the brain. Similarly

a computer system, all major computations and comparisons are made inside the CPU.
It is also responsible for activating and controlling the operations of other units of the
computerThe functions of CPU are performed by three compondutthmetic

Logic Unit (ALU), Control Unit (CU) and registers.

a. Arithmetic Logic Unit (ALU)

The actual operations specified in the instructions are carried ouAnittineetic Logic

Unit (ALU). It performs calculations and logical operations such as comparisons and
decision making. The data and instructions stored in the storage unit are transferred to
theALU and the processing takes place in it. Intermediate results produced by the
ALU are temporarily transferred back to the storage and are retrieved later when
needed for further processing. Thus there is a data flow between the storage and the
ALU many times before the entire processing is completed.
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b. Control Unit (CU)

Each of the functional units has its own function, but none of these will perform the
function until itis asked to. This task is assigned to the control unit. It invokes the other
units to take charge of the operation they are associated with. It is the central nervous
system that manages and co-ordinates all other units of the contipol¢ains
instructions from the program stored in the memotgrprets the operation, and issues
signals to the unit concerned in the system to execute them.

c. Registers

These are temporary storage elements that facilitate the functions of CPU. There are a
variety of registers; each is designated to store unique items like data, instruction, memory
address, results, etc.

3. Storage unit

The data and instructions entered in the computer through input unit are stored inside
the computer before actual processing starts. Simithdyinformation or results
produced after processing are also stored inside the copi@itee transferring to

the output unit. Moreovgihe intermediate results, if anyust also be stored for further
processing. The storage unit of a computer serves all these purposes. In short, the
specific functions of storage unit are to hold or store:

1. dataand instructions required for processing.

2. intermediate results for ongoing processing.

3. final results of processing, before releasing to the output unit.
The storage unit comprises of two types as detailed below:

Primary Sorage: It is also known as main memotyis again divided into two -
RandomAccess Memory (RAM) and Read Only Memory (ROM). RAM holds
instructions, data and intermediate results of processing. It also holds the recently
produced results of the job done by the compRi®M contains instructions for the

start up procedure of the compuiiédre Central Processing Unit can directly access

the main memory at a very high speed. But it is costly and has limited storage capacity
Seconday Sorage: It is also known as auxiliary storage and it takes care of the
limitations of primary storage. It has a huge storage capacity and the storage is permanent.
Usually we store data, programs and information in the secondary storage, but we have
to give instruction explicitly for this. Hard disk, CDs, DVDs, memory sticks, etc. are
some examples.

4. Output unit

The information obtained after data processing is supplied to the outside world through
the output unit in a human-readable form. Monitor and printer are the commonly used
output devices. The functions performed by output unit can be concluded as follows:

1. Receives the results prackd by the CPU in codéarm.

—&A—
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2. Converts these coded results to lampneadable form.

3. Supplies the results to the outside world.
1.4 Computer - as data processor

We have seen the activities involved in data processing and identifiefHientgtages

in data processing. Imagine the situation where humans are involved in these stages for
performing the operations. Itis sure that we will not get the information always in time
and without any error all the timé/e always need accurate, comprehensive, reliable
and timely information in proper format and media so that it can be applied to the
context concerned to formulate knowledge. Only then problems can be solved and/or
decisions be made using intelligence. From the discussions we hadsmfauters

can be considered as the best data processing machine. ln@hprter may be

defined as an electronic machine designed to accept the data and instructions, performs
arithmetic and logical operations on the data according to a set of instructions and

output the results or information.

Fill up the following table by comparing human beings and|the
computer in the context of datagwessing. In the case @f

| operations, the @ans or components may be specified andgfor
Let us do Characteristics, performance may be indicatexli ¥an also ad
more featues.

Features Human being Computer
Operation
Input Eyes, Ears | Keyboad, Mouse
Output

Calculation & Comparison
Temporay Sorage
Permanent ®rage
Controlling
Characteristics

Speed

Accuracy

Reliability
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1.4.1 Characteristics of computers

You might have already recognized some of the characteristics of computers by
performing the learning activity of filling the comparison table given in the “Let us do”
box.As we knowcomputers can execute millions of instructions in a seddrel.

results produced after processing the data are very accurate, but computers do not
have adequate knowledge or intelligence to interpret the results. They only carry out
instructions like an obedient servant. The computer gives correct results only if the data
and instructions given are correct. The term Garbage In Garbage Out (GIGO) is used
to mean this featur&hat is, if a wrong input is given to the compuiewill give a

wrong output. Look afable 1.2 and identify the advantages lanitations of computer

Speal: A computer can perform millions of operatig
in a second or in fraction of second. It can do
minute, as much work as a man do taking month
years.

Accuracy. A computer can perform arithme
operations with a very high degree of accur&yy
accuracywe mean fewer errors in the output
precision with which computations are performed

Diligence Since computer is a machine, it can ope

not show any emotion or disobey you. Hence comp
are best suited for routine jobs.

Versatility: Computer can be used to perform

purpose data processing machine.

Huge memory Computer has enormous mem
capacity Huge volume of data can be stored ir
memory for processing. The storage capacity car

for long hours untiringlyUnlike human beings, it wjildecide on its own and

m
different kinds of processing tasks. It is a gerr;ral

phack of 1Q: Many peopl
ithenk that computer h
ssuEr human capabilitie
However this is not trué
Hieomputer does not haye

S.

natural intelligence §
HAdmans have.

1S

Lack of decision makin
Rgaver Computer canng

(f&@&s not possess intuit
capabilities like human

beings.
n(;lngs

pry
its
1 also

be increased as per requirement.

Table 1.2 :Advantages and limitations

of computers
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Check yourself

1. Who proposed the model of modern computers?
2. Name the components of CPU.

Which of the functional units of the computer is not directly involved in
data processing?

4. Whatis meant by 'execution of an instruction'?

Which part of a computer can be compared to the human brain?

1.5 Number system

A number is a mathematical object used to count, label and méasuneber system

is a systematic way to represent numbers. The number system we use in our day to day
life is the decimal number system that uses 10 different symbols or digits. The number
289 is pronounced as two hundred and eighty nine and it consists of the symbols 2, 8
and 9. Similarly there are other number systems. Each has its own symbol and method
for constructing a numhek number system has a unique base, which depends upon
the number of symbols. The number of symbols used in a number system sasalled
orradix of a number system.

1.5.1 Decimal number system

The decimal number system consists of ten symbols 0, 1, 2, 3,4, 5,6, 7,8and 9 to
form a numbeiSince there are ten symbols in this number system, its base is 10. So this
number system is also known as base-10 number system.

Consider two decimal numbers 743 and 347

743 a  seven hundred + four tens + three ones. (7x14x10+ 3x10)

347 a  three hundreds + four tens + seven ones. (B3x4Xx10+ 7x10)

Here place value (weight) of 7 in first number 743 B=1D0. But weight of 7 in
second number 347 is®1. The weight of a digit depends on its relative position.

Such a number system is knowpasitional number systenAll positional number
systems have a base and the place value of a digit is some power of this base.
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Place value of each decimal digit is power of 10 (i.&.1®, 1, ... for integer part
and 1@, 102, ... for fractional part). Consider a decimal number 5876. This number
can be written in expanded form as

[ Placevalue 160 | 12 | 10t | 1P ]
l Decimal Number| 5 8 7 6 J
= 5x10+8x10+7x10+6x10
= 5x1000 + 8x100 + 7x10 + 6x1
= 5000+800+70+6
= 5876

In the above example, the digit 5 has the maximum place vaisl Q@0 and 6 has
the minimum place value, 1. The digit with most weight (maximum place value) is
called Most Significant DigitNISD) and the digit with least weight (minimum place
value) is called Least Significant Digit$D). So in the above number MSD is 5 and
LSD s 6.

Left most digit of a number is MSD and right most digit of a number is LSD

When we consider fractional numbers, place values of the digits to the right of decimal
point are negative powers of 10{1002 103, ...). Consider another example 249.367.

[ Placevalue 1 | 10| 10| 10'| 10?| 10%]
l Decimal Number| 2 4 9 3 6 7 J
MSD () LSD

2x10 +4x10+9x10 +3x10+6 x 1P +7 x 10°
2x100+4%x10+9x1+3%x0.1+6x0.01+7x0.001
= 200+40+9+0.3+0.06 +0.007

= 249.367

So far we have discussed a number system which uses 10 symbols. Now let us see the
construction of other number systems with different bases.

1.5.2 Other number systems

The common number systems associated with computers are binary number system,
octal number system and hexa decimal number system. The base must be specified in
all number systems other than decimal number system.

i
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The general formatigNumber),

This notation helps to differentiate numbers of different bases. If no base is givenin a
number it will be considered as decimal. In other words, specifying the base is not
compulsory in the decimal number system.

Binary number systemuses only two symbols 0 and 1 to form a nunBieneans

two. Base of this number system is two and the place values are powers 2f 2 (2

22, ... forinteger part® 22, ... for fractional part). So it is also called base-2 number
systemWe use the subscript 2 to indicate that the number is in birfr@yumbers
(1101), (101010)and (101.11), are exampled.he binary number (D1), is read

as "one one zero one to the base two". Each digit of a binary number is called bit.
stands for binary digit. The binary number system is also a positional number system
where place value of each binary digit is power of 2.

Octal number systemuses only eight symbols 0, 1, 2, 3, 4, 5, 6, 7 to form a number
Octal means eight and hence itis also called base-8 number system. Base of this number
system is 8 and so the place value of each digit is power &f®, (&, &,... for

integer part and882, ... for fractional part). The numbers (236) 75), are examples.

Hexadecimal numbersystemuses 16 symbols 0, 1, 2, 3,4,5,6,7,8,8,C, D,

E and F to form a numhdiexa means six and Deci means frat is why this
number system is called hexadecimal. Base of this number system is 16 and the place
values are powers of 16 (186, 16, ... for integer part and 16162, ... for fractional

part). This number system is also called base-16 number system.In this system, in
addition to decimal digits (0 - 9), the symb&|®8, C, D, E, F are used to represent the
numbers 10,1, 12, 13, 14, 15 respectively

1.5.3 Numberconversions

A number in a particular system has an equivalent number in all the other systems. For
example, the decimal number 12 is equivalentto), (14), and (C). Similarly the

binary number (10101) possesses the same value represented by the numbhers (65)
(53),,and (3),.. Conversion procedures are available to convert the numbers of one
base to the equivalent numbers in other bases. There are different types of number
conversions like decimal to binabmary to decimal, decimal to octal, etc.

1.6 Datarepresentation

Computers process different types of data such as numbers, characters, images, audios
and videosWe know that computer is an electronic device functioning on the basis of
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two states - ON and OFAll electronic circuits have two states - open and closed.
The two-state operation is called binary operation. Hence the data given to computer
should also be in binary form. In this section we will discuss various methods for
representing differnt types of data in a digi*~' .

computer Computer uses a fixed numb Rt , 1000101 P304
of bits to represent a piece of data whi 1“"231 55 09 11:100011% 11
could be a numbga characteimage, audio, 74 | 8 &? &%'811%11
video etc. Data representation is the mett xf g " op10100101
used internally to represent data in ABCD:sCD %ﬁﬁﬁﬁﬂlﬁl
computer

1.6.1 Representation of numbers

Numbers can be classified into integer numbers and floating point numbers. Integers
are whole numbers or fixed point numbers without any fractionalféating point
number or a real number is a number with fractional part. These two numbers are
treated dilerently in computer memary

There are three methods for representing an integer number in computer.hieayory
are (i) Sign and magnitude representation, (i) 1's complement representation and
(i) 2's complement representation.

1.6.2 Representation of characters

As in the case of numbers, there are different schemes or codes to represent characters.
Some of them are discussed in this section.

a. ASCII

The cale calledASCII (pronounced “AS-key”), which stands famerican $andard

Code for Information Interchange, uses 7 bits to represent each character in computer
memory The ASCII representation has been adopted as a standard by the U.S.
government and is widely accepi&dnique integer number is assigned to each character
This number calledSCII code of that character is converted in to binary for storing in
memory For exampleASCII code oA is 65, its binary equivalent in 7-bit is 1000001.
Since there are exactly 128 unique combinations of 7 bits, this 7-bit code can represent
only128 characters.

Another version i&SCII-8, also called extendé&&Cll, which uses 8 bits for each
charactercan represent 256 fdifent characters. For example, the |étierrepresented

by 01000001, B by 01000010 and soABCII code is enough to represent all of the
standard keyboard characters.
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b. EBCDIC

It stands for Extended Binary Coded Decimal Interchange Code. This is similar to
ASCIl and is an 8 bit code used in computers manufactured by International Business
Machine (IBM). It is capable of encoding 256 charactefsS@Il coded data is to be

used in a computer which uses EBCDIC representation, it is necessary to transform
ASCII code to EBCDIC code. Similarly if EBCDIC coded data is to be used in a
ASCII computerEBCDIC code has to be transformed&CII.

c. ISCII

ISCII stands for Indian Standard Code for Information Interchange or Indian Script
Code for Information Interchange. It is an encoding scheme for representing various
writing systems of India. ISCII uses 8-bits for data representation. It was evolved by
a standardisation committee under the Department of Electronics during 1986-88, and
adopted by the Bureau of Indian Standards (BIS).Nowadays ISCII has been replaced
by Unicode.

d. Unicode

Using 8-bitASCII we can represent only 256 charactéhss cannot represent all
characters of written languages of the world and other symbols. Unicode is developed
to resolve this problem. It aims to provide a standard character encoding scheme,
which is universal and &ient. It provides a unique number for every charaoter

matter what the language and platform be.

Unicode originally used 16 bits which can represent up to 65,536 characters. Itis
maintained by a non-profit organisation called the Unicode Consortium. The Consortium
first published the version 1.0.0 in 1991 and continues to develop standards based on
that original work. Nowadays Unicode uses ntiaa@ 16 bits and hence it can represent
more characters. Unicode can represent data in almost all written languages of the
world.

(- .

Data processing is a series of activities by which data is converted into information.
The limitations of manual data processing are overcome by electronic data processing
and the computer is the best electronic data procassanputer has five functional

units such as input unit, storage unit, arithmetic logic unit, control unit and output unit.
Though the data supplied to computers is of different forms, internally these are
represented using bits. Different number systems are associated with computer and
any number in one system has an equivalent form in another system. Different types

_ of coding systems are also available to represent characters in computer
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the completion of this chapter the learner will be able to
distinguish between data and information.
identify various stages in data processing.

list the functional units of a computer and explain the functions of each.
explain why the computer is the best electronic data processing machine.

infer the concept of data representation inside computers.

list the features of various coding systems to represent characters.

J

[Sample guestions }

Very short ansver type

1.
2.
3.

What is data?

Processed data is known as

Hexadecimal number system uses symbols and octal number system uses
symbols.

EBCDIC stands for

Name the coding system that can represent almost all characters used in the human
languages in the world.

I. Short answer type

Distinguish between data and information.

The application form for Plus One admission contains your personal details and
your choice of groups and schools.

a. ldentify the data and information in the admission process.

b. Explain how the information helps the applicants and the school authorities.
c. Write down the activities involved in the processing of the data.

How is a computer superior to human in data processing?

Explain the role of storage in data processing activities.

List down the functions of input unit of a computer

o
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10.
1.
12.
13.
14.
15.
16.
17.

Is secondary storage essential for a computer? Justify your answer
Write down the role of control unit in a computer?
How does the memory unit help CPU to perform its function?

"Computers are slaves, humans are masters”. Do you agree with this? Give
reasons.

List down the characteristics of computers.

Computer is a versatile machine. How?

What is meant by the term diligence, the characteristic of a computer?
Define the term data representation

What do you mean by a number system? List any four number systems.
What are the methods of representing characters in computer memory?
Write a short notes dvSCll and ISCII.

Briefly explain the significance of UNICODE in character representation.

Long answer type

1.

Taking the example of a real life situation like banking, briefly describe the activities
involved in each stage of data processing.

With the help of a block diagram, explain the functional units of a computer
Briefly explain diferent methods for representing characters in computer memory



Components of the
Computer System

We are &miliar with computers and their uses
today Computer can be defined as a fast
electronic device that accepts data, processes
it as per stored instructions and produces

* Hardware information as outputWe know that a
o Processor computer has two major components -
o Motherboard hardware and software. Hardware refers to all
o Peripherals and ports physical components associated with a

computer system while software is a set of
instructions for the hardware to perform a
specific task. When we use computers to solve
any problem in real life situations, the tasks are
usually set up to process data to generate
information. This chapter presents the various
hardware components followed by electronic

o0 Memory (Primary
memory, Secondary
memory)

o Input / output devices
e e-Waste

» Green computing

* Software waste, its disposal methods and the concept of
o System software green-computing. Different classifications of
(Operating system, software are also dealt witWe also discuss
Language processors, the concepts of free and open source, freeware,
Utility software) shareware and proprietary software.

0 Application software 2.1 Hardware

(General purpose, .
Specific purpose) We know that a computer system consists of

hardware and software. The term hardware
represents the tangible and visible parts of a
computer which consists of some
electromechanical components. These
hardware componerdse associated with the

o Free and open source
software concepts

o Freeware and Shareware

e Humanware / Liveware
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functional units of computer that we discussed in the previous chiagtes discuss
some of these components.

2.1.1 Processors

In high school classes we learn
that the Central Processing Ur 4
(CPU)/ processor is responsible |
all computing and decision makiry
operations and coordinates the

working of a computefhe performance of a CPU determines the overall performance
of the computer (refer Figure 2.1). Since CPU is an Integrated Circuit (IC) package
which contains millions of transistors and other components fabricated into a single
silicon chip, itis also referred as microprocegs@PU is usually plugged into adgr

socket on the main circuit board (the motherboard) of the comfinee heat is
generated when the CPU works, a proper cooling system is provided with a heat sink
and fan. Intel core i3, core i5, coreANMD Quadcore, at. are some examples of
processors.

Fig. 2.1 : Central Processing Units

Every computer contains an internal clock that regulates the rate at
which instructions are executed. The CPU requires a fixed number of
clock ticks (or clock cycles) to execute each instruction. The faster
the clock, the more instructions the CPU can execute per second.
Another factor is the architecture of the chip. The number of bits a processor can
process at one time is called word size. Processors with many different word sizes
exist: 8-bit, 16-bit, 32-bit, 64-bit, etc.

Registers are storage locations inside CPU, whose contents can be accessed more
quickly by the CPU than other memdriiey are temporary storage areas for instructions

or data. They are not a part of memory; rather they are special additional storage
locations that offer computers the advantage of speed. Registers work under the direction
of the control unit to accept, hold, and transfer instructions or data and perform arithmetic
or logical operations at high speed. It speeds up the execution of programs.

Important registers inside a CPU are:

a. Accumulator: The accumulator is a part of thethmetic Logic Unit (ALU).
This register is used to store data to perform arithmetic and logical operation. The
result of an operation is stored in the accumulator

b. MemoryAddress Registe(MAR): It stores the address of a memory loca-
tion to which data is either to be read or written by the processor
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c. Memory Buffer Register (MBR):

It holds the data, either to be written to or

read from the memory by the processor

d. Instruction Register (IR): The instructions to be executed by the processor are

stored in the instruction register

e. Program Counter (PC): It holds the address of the next instruction to be

executed by the processor
2.1.2 Motherboard

A motherboard is a large Printe
Circuit Board (PCB) to whict
all the major component
including the processor al
integrated. Figure 2.2 showstl
motherboard and it
components. It also provide
expansion slots for addin
additional circuit boards like
memory graphics card, soun
card, etc. The motherboai .
must be compatible with the
processor chosen.

Power
Connector
=

2.1.3 Peripherals and ports

P&2 Kayboard Conmaciorn - ———PE/2 Mouse Conneclor

UISE Ports

Serial Communications Port-4H

Fig. 2.3 : Ports

Memory Slot

CPU Socket

heatsink

Connectors For
Integrated Peripherals
(Ports)

Fig. 2.2 : Motherboard

Peripherals are devices that are attached to
a computer system to enhance its
capabilities. Ports on the motherboard are
used to connect external devices. Figure 2.3
shows the various ports in a computer
system. Peripherals include input devices,
output devices, external storage and
communication devices. Peripheral devices
communicate with the motherboard, through
the ports available on the motherboard like
Video GraphicsArray (VGA), IBM
Personal System/2 (PS/2), Universal Serial
Bus (USB), Ethernet, High Definition

Multimedia Interface (HDMI), etc. Let us look at some kinds of ports used on personal

computers.

o
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a. Serial pot
A serialport/ serial communication porttransi ~N N
data one bit at a time. In older computers dev \.&* : \ o/
such as modem, mouse or keyboard w _ _
connected through serial ports (refer Figure z.«. Fig 2.4: Serial port

Serial cables are cheaper to make and easier to shield from interference. Since its
speed is too loythey are being replaced by faster ports like PS/2, USB, etc.

b. Parallel port

Parallel ports can transmit several bits of d =
simultaneouslyit is faster than serial port and _
used to connect a printer or scanner to = S eseEeeee.
computerFigure 2.5 shows a parallel portina  Fig. 2.5 : Parallel port
computer system.

c. USB pott

Universal Serial Bus (USB) is a connectign

that provides high speed data communic | — |@
between devices. Due to its high bandwi _usen _uses
data transfer is fastdlt is used for short ===
distance communication. USB portis Ud  universal serial sus R
for connecting devices like keyboard, Moy s suwe. =
printer scannefflash drive, external hard disl 2= i -

etc. Figure 2.6 shows the various types of Fig. 2.6: USB ports

USB ports. The main advantage of USB ports are:

» USB ports are capable of supplying electric power to external devices. This tech-
nology led to the development of devices like external hard disk, flash drive, dongle,
etc. which draw power from the USB port. It can also be used for power devices
like mobile phones, tablets, laptops, etc.

» USB devices can be connected and disconnected even when the power is on.
d. LAN port

Alternatively referred to as anligtrnet port, network
connection, and network port, the Loseda Network 4
(LAN) portis a port connection that allows a compy “E n
to connect to a network using a wired connection.|
registered jack RJ45 is a standard type of connéceos

used for connecting cables through LAN ports (refer'd- 27 - LAN portand RJ45
Figure 27) connector
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e. PS/2 port

Personal System/2 (PS/2) ports are special portsinvi
by International Business Machines (IBM) for connec! 4=
the keyboard and mouse (refer Figure 2.8). These t ]

of ports are too slow and replaced by faster ports

USB nowadays. Keyboard Mouse
Fig. 2.8: PS/2 port

f. Audio ports

Audio ports are used to connect audio devices like speak
microphone, etc. The three small connectors shown in
2.9 are usd for connecting:

a. Linein - Sound input (from any audio device li :
mobile line out, ipod, etc.) ) @5 LINEOUT

b. Line out - Sound out (to connect your PC's sol
output to external speakers) ﬁx MIC IN

c. Micin-Microphone input port. ol

0. Video Graphics Array (VGA) port Fig. 2:8: Audio port

VGA is a popular display standard developed by IBM. The VGA port is used to

connect a monitor or a projector to a computae VGA connector has 15 pins

displayed in three rows as indicated in Figure 2.10. Super VGA (SVGA) was developed
to support 800 600 resolution and was later replac -

by Extended Graphidsray (XGA) that supports 102.(( @/ @ @

" 768 resolution. Regardless of what resolution a moi = '
is able to support, they are commonly referred to as VGAF9- 2.10 - VGA port

h. High Definition Multimedia Interface (HDMI)

HDMI is a type of digital connection capable of transmittino

high-definition video and multi channel audio over a sir I :
cable (refer Figure 21). To do the ame thing with analo¢
cables, we need to connect several video and audio ¢c;

LINE IN

2.1.4 Memory Fig. 2.11 : HDMI port

Memory is a placehere we can store data, instructions and results temporarily or
permanentlyMemory can be classified into two: primary memory and secondary
memory Primary memory holds data, intermediate results and results of ongoing jobs
temporarily Secondary memory on the other hand holds data and information
permanentlyBefore learning more about memdey us discuss the tfent memory
measuring units.

i



Computer Applications (Humanities) - XI

Binary Digit = 1Bit 1 MB (Mega Byte)= 1024 KB
1 Nibble = 4Bits 1 GB (GigaByte) = 1024 MB
1 Byte = 8Bits 1TB (TeraByte) = 1024 GB

1 KB (Kilo Byte) = 1024 Bytes 1 PB (Peta Byte) 1024 TB

a. Primary storage

Primary memory is a semiconductor memory that is accessed directly by the CPU. Itis
capable of sending and receiving data at high speed. This includes mainly three types of
memory such as RAM, ROM and Cache memory

I. Random Access Memory (RAM)

RAM refers to the main memory that microproces
can read from and write to. Data can be stored
retrieved at random from anywhere within the RA
no matter where the data is. Data or instructions i
processed by the CPU must be placed inthe k
(refer Figure 2.12). The contents of RAM are |
when power is switched off. Therefore, RAM it
volatile memorySorage capacity of RAM is 2 GL
and above.

Fig. 2.12 : RAM

The speed of a RAM refers to how fast the data in memory is accessed. It is measured
in Mega Hertz (MHz). When a computer is in use, its RAM contains the following:

1. The operating system software.

2. The application software currently being used.
3. Anydatathatis being processed.

ii. Read Only Memory (ROM)

ROM is a permanent memory that cariguen only read
operations and its contents cannot be easily altered. |
is non-volatile; the contents are retained even afte
power is switched off. ROM is used in most compu
to hold a small, special piece of 'boot up’ program kn:
as Basic Input Output System (BIOS).This software |
when the computer is switched on or 'boots up'. It ch
the computer's hardware and then loads the operating-ig. 2.13 : ROM chip
system. It is slower than RAM. Figure 2.13 shows a

typical ROM chip.
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There are some modified types of ROM that include:

1. PROM - Programmable ROM which can be programmed only once. PROM's
are programmed at the time of manufacture.

2. EPROM - Erasable Programmable ROM that can be erased using ultra violet
radiation and can be programmed using special electronic circuits.

3. EEPROM - Electrically Erasable Programmable ROM which can be erased and
rewritten electrically

Table 2.1 shows the comparison between RAM and ROM.

 ltis faster than ROM  ltis aslower memory

* It stores the operating system, It stores the program required to boot
application programs and data when thethe computer initially

computer is functioning. » Usually allows reading only

* Itallows reading and writing. * |tis non-volatile, i.e. its contents are

e |tis volatile, i.e. its contents are lgst retained even when the device is
when the device is powered off. powered off.

Table 2.1 : Comparison of RAM and ROM
iii. Cache memory

Cache memory is a small and fast memory between the processor and RAM (main
memory). Frequently accessed data, instructions, intermediate results etc. are stored in
cache memory for quick access. When the processor needs to read from or write to a
location in RAM, it first checks whether a copy of that data is in the cache. If so, the
processor immediately reads the cache, which is much faster than reading from RAM.
Cache is more expensive than RAM, but it is worth using it in order to maximise system
performance. Commonly used cache memories and their capacities are as follows Level
1 Cache (128 KB), Level 2 Cache (1 MB), Level 3 Cache (8 MB) and Level 4 Cache
(128 MB).

b. Seconday or Auxiliary memory

Secondary memory is of permanent nature. Unlike the contents of RAM, the data
stored in these devices does not vanish when power is turned off. Secondary memory
Is much lager in size than RAM, but is slowétrstores programs and data but the
processor cannot access them direStygondary memory is also used for transferring
data or programs from one computer to anothalso acts as a backdne major
categories of storage degs are magnetic, optical and semiconductor memory
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I. Magnetic storage devices

Magnetic storage devices use plastic tape or metal/plastic disks coated with magnetic
materials. Data is recorded magnetically in these devices. Read/write heads are used to
access data from these devices. Some of the popular magnetic storage devices are
magnetic tapes, floppy disks, hard disks, etc.

Magnetic Tape

Magnetic tape is a backup device that can store huge volume of data. The cost per unit
volume of a magnetic tape is less compared to other magnetic storage devices.

Itis a recording medium consisting of a thin tape with a coating of fine magnetic material.
It can be used for recording analog or digital data. Data is stored in frames across the
width of the tape with a read/write head. The frames are grouped into blocks or records
which are separated from other blocks by gaps as shown in Figure 2.14.

D m,

Fig. 2.14 : Magnetic dpe and Blocks of data on tape
It takes a lot of time to locate data in a magnetic tape, as it is a sequential access
medium, similar to an audio cassette. For example, if we need to access the 100th
record on the tape, we must first move through the previous 99 records. The capacity
of tape media is referred Terabytes.

Hard disk

The hard disk consists of metal disks coated with magnetic material concealed in dust
free containers. Hard disks have very high storage capagitydata transfer rates and

low access time. Itis more durable and less error prone. Itis the most common secondary
storage device used in computers.
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A hard disk may contain one or more platters. Ea
platter requires two read/write heads, one for eg - Platter
surface A tiny electromagnetic read/write heal '
attached to an access arm magnetises tiny spots Qi
disk to store data as shown in Figure 2.15. The sl
electromagnetic head can later sense the magnetic
of the spots, allowing the data to be read back f
the disk. Fig. 2.15 : Hard disk

Head
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Data is stored on the surface of a platter in sectﬁzrs
and tracksTracks are concentric circles on a platte
and a sector is a pie-sliced part of a disk platter
shown in Figure 2.16. Formatting is the activity ¢
creating sectors and tracks on the disk. Only then (f
read/write operation be performed on the disk. If
disk having data is formatted, then all data will be lo:

Large disks can be partitioned logically into distinc.
sections or volumes. These volumes are independent
of each other and can be formatted independently

Fig. 2.16 : A platter

=)

Rating of Hard Disk Drive (HDD) depends on capacity, speed and
accesstime.

Storage capacity : 500GB, 1TB or more

Speed . How fast the disk spins, rotations per minute
(rpm) usually 5400 rpm/7200 rpm
Accesstime : Time to retrieve bits of data from disk (in
L milliseco nds)

ii. Optical storage devices

= p— |

H

2.17. The laser beam reads this pii =
lands
Ray

Optical disk is a data storage medium which uses low-powered laser beam to read
from and write data into it. It consists of an aluminum foil sandwiched between two
circular plastic disks. Data is WritteN gy
on a single continuous spiral in the forn E E

and lands as Os and 1s. Itis very chei

to manufacture optical disks in large

guantities and are a popular seconda

storage medium. The main types 0. 5 17 cp, DVD and Blu-ray disk - pits &
Compact Disk (CD)

Compact Disk is an optical storage medium capable of sto
upto 700 MB of datad CD drive uses red laser beams for read
from and writing data into CD. There are two types of CI

of pits and lands as shown in Figurt
optical disks are CD, DVD and Blu-
CD-R and CD-RV. In CD-R (CD-Recordable) data can be written rig. 2,18 : cp

iy
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once andead many times where in CDAR(CD-Rewritable) disks can be erased
and rewritten at any time.

Digital Versaile Disk (DVD)

Digital Versatile Disc is an optical storage media similar to CD-ROM, but with a higher
storage capacityhis is achieved by using smaller spots to record data. Recording and
reading of data is done using DVD drive. Here also red laser beam is used for doing
these operations. The capacity of a DVD varies from 4.37 GB to 15.9 GB. There are
three major types of DVDs: DVD-ROM, DVDMWR and DVD-RAM.

DVD-ROM : DVD-Read Only Memory functions in the same way as
CD-ROM

DVD-RW . DVD-Rewritable disks can be erased and rewritten at any time.

DVD-RAM : DVD RandomAccess Memory discs can be recorded and erased
repeatedlyThese are compatible only with devices manufactured
by companies that support the DVD-RAM format. It is compa-
rable to DVD-Rewritable disk, but have higher lifetime and can be
erased more often than a DVIAR

A normal DVD known as DVD-5 stores 4.37 GB data where as a dual layer double
side DVD known as DVD-18 can store 15.9 GB.

Blu-ray DVD

Blu-ray is an optical disk format developed to enable recording, rewriting and playback
of High Definition (HD) video as well as storing huge amounts of data. CD and DVD
technologies use red laser to read and write data while blu-ray format uses a blue-violet
laser Hence it has the name Blu-raiie benefit of using a blue-violet laser is that it has

a shorter wavelength than a red lag#rich makes it possible to focus the laser spot
with greater precisioihis allows data to be packed more tigftherefore it is possible

to store more data on the disk even though it is of the same size of a CD/DVD. The
format offers more than five times the storage capacity of traditional DVDs and can
hold up to 25 GB on a single-layer disc and 50 GB on a dual-layer disc.

lii. Semiconductor storage (Flash memory)

Flash drives use EEPROM chips for data storage. They do not contain any moving
parts and hence they are shockproof. Flash memory is faster and durable when compared
to other types of secondary memaiye diferent variants of flash memories are available
today
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USB flash drive

A flash drive is a small external storage devi -
which consists of flash memory typically the s
of a human thumb. USB flash drives are portz
and rewritable. The storage capacity of a U'__
drive currently varies from 2 GB to 32 GB. Fig. 2.19 : Flash drive

Flash memoly cards
f
Flash memory card is another type of flash menmidrgy are *

flat and have a size of about 1 inch x 0.75 inch with a thickr =,
of about 2 mm. Memory cards currently have storage capac l@ W
in the range of 1 GB - 32 GB. Flash memory cards also ha
smaller version which is used within cell phones, tablets, etc (- ;
Figure 2.20). These smaller cards are about6 mm x 3 mi F—-I

. . Fig. 2.20 : Flash
size and are less than 1 mm thick.

memory cards

Role of different types of memories in
computer

Let us discuss an example of data processing. Consider the case of a payroll program
to calculate the salary of an employee. The data for all the employees is available in the

hard diskAll the data about a particular employee is tal
to the RAM and from there data related to salary calcule
(bonus, deductions, etc.) is taken to the cache. The
representing the hours worked and the wages is mov
their respective registers. Using data on the hours wo
and the wag@&LU makes calculations based on instructic
from control unit. For further calculations, it moves t
overtime hours, bonus, etc. from cache to regigisithe

CPU finishes calculations about one employee, the \_
about the next employee is brought from secondary storag,(j;g 2.21 : Memory
into RAM, then cache and eventually into the registers. hierarchy

SPEED

Table 2.2ummarises the characteristics of the various kinds of data storage in the
storage hierarchyvlodern computers are designed with this hierarchy due to the
characteristics listed in the table.

i
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To see how registers, memory and second storage work together, let us
use the analogy of making a salad. In our kitchen we have:

» Arefrigerator where we store vegetables for the salad.

e A counter where we place all vegetables before putting them on the cutting
board for chopping.

* Acutting board on the counter where we chop vegetables.

e A recipe that details what
vegetables to chop.

e The corners of the cutting board
are kept free for partially chopped
piles of vegetables that we intend
to chop more or to mix with other
partially chopped vegetables.

e A bowl on the counter where we
mix and store the salad.

e Space inthe refrigerator to put the

mixed salad after it is made.
The process of making the salad is then: bring the vegetables from the fridge to the
counter top; place some vegetables on the chopping board according to the recipe;
chop the vegetables, possibly storing some partially chopped vegetables temporarily
on the corners of the cutting board; place all the vegetables in the bowl and keep it
back in the fridge if not served on the dinner table.

In this context the refrigerator serves as secondary (hard disk) storage. It can
store high volumes of vegetables for long periods of time. The counter top functions
like the computer's motherboard - everything is done on the counter (inside the
computer). The cutting board is the ALU - the work gets done there. The recipe is
the control unit - it tells you what to do on the cutting board (ALU). Space on the
counter top is the equivalent of RAM - all required vegetables must be brought from
the fridge and placed on the counter top for fast access. Note that the counter top
(RAM) is faster to access than the fridge (disk), but cannot hold as much, and
cannot hold it for long periods of time. The corners of the cutting board where we
temporarily store partially chopped vegetables are equivalent to the registers. The
corners of the cutting board are very fast to access for chopping, but cannot hold
much. The salad bowl is like a cache memory, it is for storing chopped vegetables to
be temporarily removed from the corners of the cutting board (as there is too much)
or the salad waiting to be taken back to the fridge (putting data back on a disk) or

to the dinner table SOUtEutting the data to an outBut devicez .
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Registers Fastest Lowest Highest Yes
Cache More Fast Low Very High Yes
RAM/ROM Very Fast | Low/Moderate High Yes
Hard Disk Moderate Very High Very Low No

Table 2.2 : Comparison of diffemt types of memgpr

Check yourself

The fastest memory in a computer is

The storage capacity of a single layer DVD is
What is cache memory?

What is the use of program counter register?
What is HDMI?

ok @ Dp PR

2.1.5 Input/Output devices

The computer will be of no use unless it is able to communicate with the outside
world. Input/output devices are required for users to communicate with the computer
In simple terms, input devices feed data and instructions into the computer and output
devices present information from a computer system. These input/output devices are
connected to the CPU through various ports or with the help of wireless technologies.
Since they reside outside the CPU, they are called peripherals.

a. Input devices

Aninput device is used to feed data into a compiiisralso defined as a device that
provides communication between the user and the comygevill now discuss
some input devices in detail.

I. Keyboard

Keyboard is the most common input device. It allows the user to input alphabets,
numbers and other characters. Keyboard detects the key pressed and generates the
correspondin@dSCIl code which can be recognised by the compuker standard

US keyboard introduced in 1986 has 101 keys. It has a keyboard layout called the

o
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QWERTY design. QWERY gets its name from the first six letters across in the upper
left-hand corner of the keyboard as show in Figure 2.22.

Function Keys — Special Keys

, aoaalazaaajannm||:
umeric = .

Key:

E

aa
IDBBD
P E—

Direction Keys

Fig. 2.22 : Keyboard

Numeric Keypad

Keyboards can be classified as wired and wirelgsed keyboards are connected to

the CPU through a serial, PS/2 port or a USB pdreless keyboards are connected

to the computer through infrared (IR), radio frequency (RF) or bluetooth connections.
Portable flexible keyboards are also available.ngew generation keyboards like

laser keyboards that project the keyboard layout to any surface are being developed.

ii. Mouse

A mouse is a small hand-held device used to indicate the position of a cursor or its
movement on a computer display screen by rolling it over a mouse pad / flat urface.
mouse has orm more buttons and possibly a scroll wheel. Scroll wheel is used for
scrolling the screen vertically or horizontallyre diferent types of mouse are ball,
optical and laser mouse. Ball mouse works on the
principle of the movement of the ball, whereas optical
mouse uses LED and laser mouses use laser beams for
sensing the movement. Laser mouse has more precis,
movements when compared to other types of mouse.
Wired mouse, uses serial, PS/2 and USB ports to
communicate, where as a wireless mouse communicates
with the computer via radio waves.

Fig. 2.23 : Mouse

lii. Light pen
A light pen is a pointing device shaped like a pen. The tip of the light pen contains a
light-sensitive element which when placed against the screen, detects the light from the




Computer Applications (Humanities) - XI

screen enabling the computer to identify the location of
pen on the screen. Light pens have the advantage of 'dra:
directly onto the screen. They are used by engineers, ar
fashion designers for Compufgded Designing (CAD)
and drawing purposes.

e

iv. Touch sceen Fig. 2.24 : Light pen

It is an input device that allows the user to operat
simply touching on the display screen. So
computers, tablets, smart phones, etc. have to
sensitive display screens. It can also be operated
a stylus which gives more precision. Information kio
at railway stations and baAR Ms also use toucl
screens as input device.

v. Giaphic ablet Fig. 2.25 : Duch sceen

A graphics tablet consists of an electronic writing area and a
special "pen" that works with it. Graphic tablet allows artis

to create graphical images with motions and actions sim
to traditional drawing tools. The pen of the graphics table
pressure sensitive. Hard or soft pressure on the tabletu..
the pen can result in brush strokes of different width inaf 2-26 - Graphic tablet
appropriate graphics program.

vi. Touchpad

A touchpad is a pointing device found on the portable comp
and some external keyboards. It allows us to move the m
pointer without the need of an external modsrichpad is
operated by using finger and dragging it across the flat surfac\

the finger moves on the surface, the mouse cursor will mow_qd_nzz? . ‘Buchpad
that same direction. The touchpad also has two buttons belo ™ *- -

touch surface that enables to click.

vii. Joystick

Joystick is an input device used for playing video games, contr
training simulators and robots. Joysticks and other game conti :
can also be used as pointing device. The joystick has a ve & :

stick which can move in any direction. It can be used to conuoiFig. 2.28 :
Joystick

i
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objects in a video game or to make menu selections by the movement of a cursor
displayed on the screen. It has a button on the top that is used to select the option
pointed by the cursor

viii. Microphone

A microphone can be attached to a computer to input sound. It accepts sound which is
analogue in nature as input and converts it to digital format. The digitised sound can be
stored in the computer for processing or playbAck.
computer loaded with speech recognition software like
the one preinstalled Windows 7, can convert what a
person has said into text, which can be saved for word
processingA voice recognition program can process
the input and convert it into machine-recognisable

Fig. 2.29 : Microphone commands.

iX. Scanner

Scanners can capture information, like pictures or text, and convert it into a digital
format that can be edited using a comptee quality of the image depends on the
resolution of the scann@ihe resolution of the image scanned is expressed in Dots Per
Inch (DPI). The higher the DPI, the better the resolut

The different variants of scanners are flat bed, sheet

and hand held scannérsheet feed scanner can sca |

single sheet, whereas flat bed can scan even froma '\
but they are not portabl&.hand held scanner is portak
but the scanning action is not smooth as the scannerisr o
manually Fig. 2.30 : Scanner

Optical Character Recognition (OCR) software is used to recognise the printed text in
an image scanned and convert it into proper text format, which can be edited by a text
editor Advanced OCR system can read printed text irge keariety of fonts but has
difficulty with hand written textAccurate OCR SDK, Hindi OCR softwafAkshara
Malayalam OCR, etc. are examples of OCR softwares.

X. Optical Mark Reader (OMR)

OMR technology scans a printed form and re
predefined positions, and records the marks or
form. This technology is useful for applications in wh \
large number of hand-filled forms need to
processed quickly with great accurasuych as Fig. 2.31 : Optical Mark
objective type tests and questiaires. Reader
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OMR sheetare normaly use to evaluate multiple choice questz™
in competitive exams. It consists of bubble shaped optiof= = fm s S

Tt Wb . TiNE Vinrsices (4.8}

mark answers. Candidates are required to darken the ciz
bubble option using a pen or pencil. OMR readers can reco:
these marks and the appropriate software uses this inp::
evaluation (refer Figure 2.31). For accuracy of results, ¢:=
quality paper and accurate alignment of printing is essential Flg 5 35 OMR sheet

xi. Barcode/Quick Response (QR) code reader

A barcode is a set of vertical lines of different thickness ar
spacing that represent a numiBarcode readers are devices
that are used to input data from such set of barcodes (re | I“IIU ||||M
Figure 2.33). Hand-held scanners are commonly seen in shy 0 zs4s7ss012
to scan codes and price information for each of the item5'So 2.r?;3;(;eBracode
that billing will be easieMobile phones with camera and special

software can also be used as a barcode reader

A QR code is similar to barcodes. Barcodes are single dimens g
whereas QR codes are two dimensional as shown in FigureE & E

The two dimensional way of storing data allows QR code to <= 9 I,
more data than a standard barcode. This code can store w¥_*
URLSs, plain text, phone numbers, email addresses and any L=
alphanumeric data. The QR code can be read using a bawg{%él :'QR code
reader or a mobile phone with a camera and a special software

installed.

xii. Biometric sensor

A biometric sensor is a device that identifies unique hur
physical features with high accurady is an essential
component of a biometric system which uses physical feat
like fingerprints, retina, iris patterns, etc., to identigyrify and
authenticate the identity of the uSdre three major types o.
biometric sensors are semiconductor semguical sensor Fig. 2.35 : Biometric
and ultrasound sens®igure 2.35 shows a finger printsensor >0 >0

Z
ﬁ/ y
saz2) O

xiii. Smart card reader

A smart card is a plastic card that stores and transacts data. The data card may contain
amemory or a microprocessglemory cards simply store data, while a microprocessor

o
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card, on the other hanthn add, delete and manipulate information in its merfioey
smart card is used in most banking, healthcare, telephone calling, electronic cash
payments and other applications.

Smart card readers are used to access dataina =~~~
card. It can be contact type or contactlAssontact
type of reader requires physical contact with the ce |
which is made by inserting the card into the re#de
contactless type of reader works with a radio freque
that communicates when the card comes close t
reader Many contactless readers are desig
specifically for toll gate payment in transportati
applications and person identity applications. Fig. 2.37 : Smart card reader

xiv. Digial amera

A digital camera can take pictures and videos and convert them into digital format.
Pictures or videos taken using a digital camera are stored inside its memory and can be
transferred to a computer by connecting the cameratoiit.

The quality of the lens, the density of Charge Couple
Device (CCD), resolution (measured in megapix
optical zoom and the software used in the can
determines the quality of the picture. Each pictul
made up of thousands of tiny pixels (picture eleme  [f
and the camera stores the data about the col &
each dot. The quality of the picture is determinec
the number of pixels in each picture. Digital cameras

have resolutions ranging from 2 mega pixel to 24

megapixels and optical zoom ranging from 3x to 60x.

Fig. 2.38 : Digital camera

Web camera is a compact and less expensive version of a digital
camera. Itis used in computers for video calling, video chatting,
etc. It does not have an internal memépplications like
Skype,Yahoo Messengegtc. use webcam to capture images.
Now, laptops also come with an inbuilt web camera.

Fig. 2.39 : Vb
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b. Output devices

Output devices are devices that print/display output from a computputs generated

by the output devices may be hardcopy output or softcopy output. Hardcopy outputs
are permanent outputs which can be used at a later date or when required. They produce
a permanent record on papEne common output devices that produce hardcopy
outputs are printers and plotters. Softcopy outputs are electronic and are available on
the screen in a digital forrithey do not produce a permanent recArdommon

softcopy output device is thésual Display Unit (VDU).

I. Visual Diglay Unit (VDU)

AVisual Display Unit (VDU) is an output device that visually conveys text, graphics
and video information. Information shown on a display device is called softcopy because
the information exists electronically and is displayed for a temporary period of time.
Display devices include Cathode Raype (CR) monitors, Liquid Crystal Display
(LCD) monitors,Thin FilmTransistor (TFT) monitors, Light Emitting Diode (LED)
monitors, gas plasma monitors.

Some of the characteristics of a VDU are size, resolution, pixel-pitch and response
time. VDUSs are available in different sizes. The size of a monitor is measured diagonally
across the screen, in inches. The resolution of the monitor is the maximum number of
pixels it can display horizontally and vertically (such as'8600 or 1024 768 or

1600° 1200).The pixel spacing on the screen is called the dot @itsbhreen with

smaller dot pitch produces sharper images. Response time refers to the time taken for
a pixel to turn from a state of brightness to a state of darkness and then back again.
Monitors, with lesser response time provide better movie viewing experience.

Cathode Ray Tube (CRT) monitor

The Cathode Raljube (CR) monitor resembles television sets of the Fagt.types

of CRT monitors are available, monochrome and caloronochrome monitor displays
characters and images in a single colour on a ¢'~+"
backgroundAnother variation of monochrome monitc
capable of displaying different shades of grey is calle
grey scale monitoA colour monitor uses threefdifent
basic colours such as red, blue and green to displag
to 1 million different colours. These monitors a§
preferred by some graphic artists for their accur
colour rendering and by some gamers for faster resp

to rapidly changing graphics. Fig. 2.40 : CRT monitor

o
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Flat panel monitor

Flat panel displays are thinpkghter in weight, consume less power and emit less heat
compared to CRmonitors. Flat panel monitors are most commonly used in computers,
especially in laptops. Different types of flat panel monitors are LCD Monitors, LED
Monitors, Plasma Monitors and OLED Monitors.

Liquid Crystal Display (LCD) Monitors: LCD displays
consists of liquid crystals sandwiched between two plastic
plates. These crystals rearrange to form an image when an
electric current is passed through thérhght source at the
back of this plate makes the picture visible. This light source
Fig. 2.41: LCD can be fluorescent lamp or LED.

Light Emitting Diode (LED) Monitors: LED monitors use LED directly behind the

liquid crystal display (LCD) in order to light up the screen. This technique is very effective
and gives each area of the screen its own light, which can be on or off. LED screens can
produce massive contrast ratios making the difference between the lights and the blacks
appear almost perfect. This technology is expensive. The advantage of using LED is
better color qualityclarity, wider viewing angle, faster refresh rates and power savings.

Plasma Monitors: A flat-panel display consists of sandwiching neon/xenon gas between
two sealed glass plates with parallel electrodes deposited on their surfaces. When a
voltage pulse is passed between two electrodes, the gas lights up as different colours,
creating images on a monitBfasma monitors provide high resolution but are expensive.

Organic Light Emitting Diode (OLED) Monitors: The panel of OLED is made up

of millions of tiny LEDs. The O in OLED stands for organic which means there is
carbon in the light emitting layer of the panel. OLED screens are thinner and lighter than
LCDs and LEDs. They can produce better quality images and have a better viewing
angle. OLEDs consume less powmrt are very expensive.

LCD projector

An LCD projector is a type of video projector for

displaying video, images or computer data on a I~~~
screen or other flat surface. Itis a modern equive
of the slide projector or overhead projecAédpeam
of high-intensity light travels through thousands &
shifting pixels in an LCD displayhis beam of light
then passes through a lens which projects and for £t )8
the image o the surface. Fig. 2.42 : LCD projector
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ii. Printer

Printers are used toqmuce hardcopy output. Based on the technology used, they can
be classified as impact or non-impact printers. Impact printers use the typewriting or
printing mechanism where a hammer strikes the paper through a ribbon in order to
produce output. Dot-matrix printers fall under this categdon-impact printers do

not touch the paper while printing. They use different technologies to print characters
on paperinkjet, Laser and@ihermal printers fall under this category of printers.

Two factors that determine the quality of a printer are its resolution and speed. Resolution

is measured in terms of DPI. Speed is measured in terms of number of characters
printed in a unit of time and is represented as characters per second (cps), lines per
minute (Ipm), or pages per minute (ppm).

Dot Matrix Printer (DMP)

Dot matrix printers use small electromagnetically active
pins in the print head and an inked ribbon to produce im

of 9 pins. Certaln printers use 24 pins for better print qu'
These printers are slow and no&gd are not commonl =
used for personal use. The Dot Matrix Printers are wiuetyy. 2 43 : DMP Printer
used at cash counters in shops due to their low printing cost

and for the reason that we get carbon copies from them.

Inkjet printer

Inkjet printers form the image on the page by spraying
droplets of ink from the print head. The printer needs se'
colours of ink (cyan, yellowmagenta and black) to mal
colour images. Some photo-quality ink jet printers have r
colours of ink. Ink jet printers are inexpensive, but the cesi. 2.44 : Inkjet Printer
of ink cartridges makes it a costly affair in the long run.

Laser printer

A laser printer produces good quality output. The imag
be printed is transferred to a drum using a laser beam
toner powder from the toner cartridge is then spraye
the drum. The toner powder sticks onto the portions tri |
on the drum by the laser beam. Itis transferredtoa -
by rolling the paper over the drum. Through heating
powder is fused on tbié paper Fig. 2.45 : Laser printer

o
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Monochrome and colour laser printers are available. Colour laser printers use multiple
colour toner cartridges to produce colour output and are expensive. Laser printers are

faster and their speed is rated in pages per minute (ppm).

Thermal printer

Thermal printing produces a printed image by selectively hee
heat-sensitive thermal paper when it passes over the the
print head. The coating turns black in the areas where itis he
producing animage. Thermal printers print quiet and faster 1
dot matrix printersThey are also smalldighter and consume

less powemaking them ideal as portable printdisermal

printers are popular as printers at Point-of-Sale terminals.

Features

Fig. 2.46 :

Thermal printer

Printing Ink powder Liquid ink Heat sensitive| Ink soaked
material used paper ribbon
How it prints?| It fuses the | Itsprays liquid | Thermal paper igPins are pushed
powder on the |nkhon pahper passed over the against ribbon
paper through mitcrr(()):(?opic thermal print on paper
heating. nozzles_ head.
Printing speed 20 pages per| 6 pages per 150 mm per 30-550
minute minute second characters pef
second
Quality Printing quality| Printing quality | Poor quality Poor printing
is good. Best is good, printing of quality for
for black and | especially for | images. Good| images. In
white. smaller fonts. quality text terms of text,
printing. printing is good
Quiet, prints | Quiet, high printQuiet, fast, smallgiCheaper to print
Advantages fasterhigh | quality, no warmllighter & consumg as ribbon is
print quality | uptime, device| less power [ cheap. Carbor
cost is less. Portable. copy possible.
More Ink is expensive,Requires specidllnitial purchase
Disadvantages susceptible to ink is not thermal quality | is expensive,
paper jams. | waterproof, and paper Poor | maintenance ig
Toner is nozzle is prong| quality printing. [ expensive,
expensive. to clogging. printing is not
Device itself is fast, makes
expensive. noise.

Table 2.3 : Comparison of printers
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ii. Plotter

A plotter is an output device used to produce hardcopies of graphs and designs on the
paperA plotter is typically used to print ze-format graphs or maps such as construction
maps, engineering drawings and big posters. It is used in the design of cars, ships,
aircrafts, buildings, highways etc. Plotters are of two types: Drum plotters and Flatbed
plotters.

Drum plotter

A drum plotter is also known as roller plotteconsists
of a drum or roller on which a paper is placed an

drum rotates back and forth to produce the grap
the paperlt also consists of a drawing arm that holc
set of coloured ink pens or pencils. The drawing
moves side to side as the paper is rolled back and
through the rollern this waya perfect graph or map
created on the paper Fig.2.47 : Drum plotter

Flatbed plotter

A flatbed plotter is also known as table plotitgslots or
paper that is spread and fixed over a rectangular fl
table. The flatbed plotter uses two drawing arms, e
which holds a set of coloured ink pens or pencils
drawing arms move over the stationary paper and
the graph on the papétlatbed plotter is very slow -

. L . ,Fig.2.48 : Flatbed plotter
drawing or printing graphs. The large and Compllcatea
drawing can take several hours to print.

Iv. Three dimensional(3D) printer

A 3D printer is a new generation output device used to print 3D objects. It can produce
different kinds of objects in ddrent materials, using the same prilte&D printer can

print anything from ceramic cups to plastic toys, me s+
machine parts, stoneware vases, fancy chocolate ce '
etc.

The 3D printing process turns the object to be printed i
thousands of horizontal tiny little layers. It then prints the
layers from the bottom to top, layer by laydrese tiny

layers stick together to form a solid object. Fig.2.49 : 3D Printer

o
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v. Audio output device

The aulio output is the ability of the computer to prodt
sound. Speakers are the output device that produces ¢
It is connected to the computer through audio ports.
speaker produces sound by the movement of the diapt
in the speakerforward and backward according to t
electrical signals coming out of the audio port. For high qu
sound reproduction computers use 2.1 (3 speakers), ! —
speakers) and 7.1 (7 speakers) speaker systems. Fig.2.5hpeakers

2.2 e-Waste

e-Waste refers to electronic products nearing the end of their "useful life". Electronic
waste may be defined as discarded computers, office electronic equipment, entertainment
device, mobile phones, television sets and refrigerators. The used electronics which are
destined for reuse, resale, salvage, recycling or disposal are also considered as e-
Waste.

Nowadays electronics is part of modern life - desktops, laptops, cell phones, refrigerators,
TVs and a growing number of other gadgets. Every year we buyupelated
equipments to satisfy our needs. More than 300 million computers and one billion cell
phones are produced every y@dirof these electronics goods become obsolete or
unwanted, often within two or three years of purchase. This global mountain of waste is
expected to continue growing at 8% per year

Rapid changes in technolggianges in media, falling prices and planned obsolescence
have resulted in a fast-growing surplus of electronic waste around the globe. Itis estimated
that 50 million tons of e-\Akte are produced each y&amnly 15-20% of e-\&lste is
recycled, the rest of these materials go directly into landfills and incinerators. Sale of
electronic products in countries such as India and China and across continents such as
Africa and LatinrAmerica are set to rise sharply over the next 10 years.

2.2.1 WIly should vwe be oncernel about e-Waste?

Electronic waste is not just waste. It contains some very toxic substances, such as
mercury lead, cadmium, brominated flame retardants Téte toxic materials can

cause cancgreproductive disorders and many other health problems, if not properly
managed. It has been estimated thaestémay be responsible for up to 40% of the
lead found in landfills.
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Lead Found as solder on printeHead can cause damage to |the
circuit boards and ipcentral and peripheral nervous
computer monitor glass. | systems, blood systems, and kidrjeys
in humans.
Mercury Found in printed circuitAffect a baby's growing brain and
boards, LCD scregmervous systemAdults can suer
backlights. organ damage, mental impairmgnt
and a variety of other symptoms
Cadmium Found in chip resistors an@ause various types of canger
semiconductors. Cadmium can also accumulate
and harm the kidneys.

BFRs-Brominated | Found in printed circu4tThese toxins may increase the

in,

isk

Flame Retardants | boards and some plastigof cancer

Table 2.4 : Hazatous chemicals, its saxe and consequence

2.2.2 Whahappens b the e-Waste?

Unfortunatelyan ncredibly small percentage of eagfe is recycled. Even when we
take it to a recycling center it is often not actually recycled - in the way most of us
expect.

CRTs have a relatively high concentration of lead and phosphors both of which are
necessary for the displahe United &tes Environmental Protectidgency (ER)
included discarded GRmonitors in its category of “hazardous household waBtes'.
majority of e-Waste is most often dumped or burned - either in formal landfills and
incinerators or informally dumped or burned. These inappropriate disposal methods
for electronic waste fail to reclaim valuable materials or manage the toxic materials
safely In efect, our soil, water and air are
easily contaminated.

should be segregated at the site and #
or donated to various organisatior
Considering the severity of the eadte
problem, it is necessary that certegsiy Ar ¥
management options be adopted [l g SN,
government, industries and the publicig " 51 : Defective and obsolete electronic
handle the bulk e-@se. items
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Realisinghe growing oncern over e-\Aéte, Central Pollution Control Board (CPCB)

of Government of India has formulated "The asi¥ (Management & Handling) Rules,
2011" and are ééctive from 01-05-2012Z hese rules shall apply to every producer
consumercollection centre, dismantler and recycler of asw# involved in the
manufacture, sale and processing of electrical and electronic equipment or components.
The implementation and monitoring of these guidelines shall be done by the State Pollution
Control Boards concerned.

Government of Kerala has introduced strict measures for safe collection and disposal
of e-Waste through a government ordene government has defined the role of
manufacturers, local bodies and the Pollution Control Board (PCB) in safe disposal of
e-Waste. Under the Extended Producer Responsibhilaypufacturers of electrical and
electronic goods will be required to take back used products from consumers directly
or through agents or introduce buyback arrangement. They will also have to supply the
e-Waste to authorised recycling units. Consumers have been directed to return used
products of known brands to the manufacturers or deposit them at the collection
centresset up by local bodies. The PCB will be required to identify agencies for recycling
or disposal of e-\Aste and @anise awareness programmes onesté/disposal.

2.2.3 e-\Mste digposal mehods

The following disposal methods can be used for disposingsteéV

a.

Reuse: It refers to second-hand use or usage after the equipment has been
upgraded or modified. Most of the old computers are passed on to relatives/
friends or returned to retailers for exchange or for mddeye computers are

also passed on to charitable institutions, educational institutions, etc. Inkjet
cartridges and laser toners are also used after refilling. This method reduces the
volume of e-Vdste generation.

Incineration: Itis a controlled and complete combustion process in which the
waste is burned in specially designed incinerators at a high temperature in the
range of 900 to 1000 degree Celsius.

Recycling of e-Waste:Recycling is the process of making or manufacturing
new products from a product that has originally served its purpose. Monitors,
keyboards, laptops, modems, telephone boards, hard drives, compact disks,
mobiles, fax machines, printers, CPUs, memory chips, connecting wires and cables
can be recycled.

Land filling: Itis one of the most widely used, but not recommended methods

for disposal of e-\Aste. In this method soil is excavated from the trenches made
and waste material is buriediywhich is covered by a thick layer of soil.
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2.2.4 Studets’ role in e-Waste digosal

»  Stop buying unnecessary electronic equipments.
*  When electronic equipments get faulty try to repair it instead of buying a new one.

» Trytorecycle electronic equipments by selling them or donating them to others
extending their useful life and keeping them out of the waste stream.

» If you really need to buy new electronics, choose items with less hazardous
substances, greater recycled content, higheggediciency, longer life span,
and those that will produce less waste.

*  Visitthe manufacturer's website or call the dealer to find out if they have a take
back programme or scheme for your discarded electronics.

« Ifthe device is battery-operated, buy rechargeable instead of disposable batteries.
*  Buy products with good warranty and take back policies
2.3 Green computing or Green IT

Green computing is the study and practice of environmentally sustainable computing or
IT. Green computing is the 'designing, manufacturing, using and disposing of computers
and associated components such as monitors, printers, storage devices, etc., efficiently
and effectively with minimal or no impact on the environment.'

One of the earliest initiatives towards green
computing was the voluntary labelling progré
known as 'Energy Star'. It was conceived by
Environmental Protectiohgency (ER) in 1992

to promote energy efficiency in hardware of
kinds. The Energy Star label has becom
common sight, especially in notebook comput
and displays. Similar programs have been adopt
in Europe andAsia. The commonly accepted

Energy Star symbol is shown in Figure 2.52.

€0Fig.2.52 : Energy Star label

Government regulation is only a part of an overall green computing idea. The work
habits of computer users and businesses have to be modified to minimise adverse impact
on the global environment. Here are some steps that can be taken:

e Turn of computer when notin use.

*  Power-on the peripherals such as laser printers only when needed

» Use power saver mode.

» Use laptop computers rather than desktop computers whenever possible.

»  Take printouts only if necessary




Computer Applications {Humanities) - XI

e Use Liquid Crystal Display (LCD) monitors rather than CathodeTRbg (CH)
monitors.

*  Use hardware/software with Energy Star label.
» Dispose e-\@ste according to central, state and local regulations.
*  Employ alternative engy sources like solar erygr

The environmentally responsible and eco-friendly use of computers and their resources
is known as green computing.

How to make computers green?

The features that are important in making a computer greener include size, efficiency
and materials. Smaller computers are greener because they use fewer materials and
require less electricity to run. Efficient use of energy is also an important component of

a green computebmaller computers such as laptops are morgmdicient than

bigger models and LCD screens use much lesg\ettem the older CRmodelsThe

use of hazardous materials such as lead and mercury should be minimgediote

green computing the following four complementary approaches are employed:

Green designDesigning energy-efficient and eco-frieph-
computers, servers, printers, projectors and other (
devices.

Green manufacturing: Minimising waste during tf
manufacturing of computers and other componentstor "y
the environmental impact of these activities. :

Green use: Minimising the electricity consumption of

computers and peripheral devices and using them in an eco-friendly manner

Green disposal:Reconstructing used computers or appropriately disposing off or
recycling unwanted electronic egonent.

Check yourself

1. The environmentally responsible and eco-friendly use of computer$ and
their resources is known as

2. The process of making or manufacturing new products from the prqduct
that has originally served its purpose is called

3. Compare dot matrix printers and laser printers.
4. Listany two input and output devices each.
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1. Conduct a survey in your locality to study the impact of
e-Waste on the envanment and health of the people
write a repott.

Letus do 5 piscuss the impaance of geen computing.

2.4 Software

Software $ a general term used to denote a set of programs that help us to use computer
system and other electronic devicdietly and efectively. If hardware is said to

form the body of a computer system, software is its mind. There are two types of
software:

» System software
* Application software

2.4.1 System software

Itis a set of one or more programs designed to control the operations of a computer
They are general programs designed to assist humans in the use of computer system by
performing tasks such as controlling the operations, move data into and out of a computer
system and to do all the steps in executing application programs. In short, system
software supports the running of other software, its communication with other peripheral
devices. It helps the users to use computer irfectigé manneitimplies that system
software helps to manage resources of the compigere 2.53 depicts how system
software interfaces witliser and hardware.

i |

APPLICATION
'SOFTWARES

Fig. 2.53 : Software with user and hardware interface
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System software is a set of system programs which aids in the execution of a general
user's computational requirements on a computer system. The following are the
components of system software.

a. Operating system
b. Language processors
c. Ultility software

a. Operating system

Operating system is a set of programs that acts as an interface between the user and
computer hardware. The primary objective of an operating system is to make the
computer system convenient to use. Operating system provides an environment for
user to execute programs. It also helps to use the computer hardware in an efficient
manner

Operating system controls and co-ordinates the operations of a cotbpateas the
resource manager of the computer system. Operating system is the most important
system software. Itis the first program to be loaded from hard disk in the computer
and it resides in the memory till the system is shut down. It tries to prevent errors and
the improper use of computer

Major functions of an operating system

The major functions of an Operating System are process management, memory
management, file management, security management and command interpretation.

RN

Process | Memory

Fig. 2.54 : Operating System as a resource manager
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I. Process management

By the term process we mean a program in execution. The process management module
of an operating system takes care of the allocation and de allocation of processes and
scheduling of various system resources to the different requesting processes.

ii. Memory management

Memory management is the functionality of an operating system which handles or
manages primary memoiykeeps track of each and every memory location to ensure
whether it is allocated to some process or free. It calculates how much memory is to be
allocated to each process and allocates it. It de-allocates memory if it is not needed
further

iii. File management

The file management module of an operating system takes care of file related activities
such as @anising, naming, storing, retrieving, sharing, protection and recovery

iv. Device management

Device management module of an operating system performs the management of devices
attached to the computérhandles the devices by combining both hardware and
software techniques. The OS communicates with the hardware device via the device
driver software.

Examples of various operating systems are Md&dows, Unix, Linux, Mac OS X,
etc.

b. Language processos

We know that natural languages are the medium of communication among human beings.
Similarly, in order to communicate with the computke user also needs to have a
language that should be understood by the comiloenputer languages may be
broadly classified into low level languages and high level languages.

Low-level languages are described as machine-oriented languages. In these languages,
programs are written using the memory and registers available on the coS8ipager

the architecture of computerfdifs from one machine to anothibere is separate low

level programming language for each type of compuichine language and assembly
language are the different low level languages.

Machine languageWe know that a computer can understand only special signals,
which are represented by 1s and 0s. These two digits are called binary digits. The
language, which uses binary digits, is called machine lang#igjeg a program in
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machine laguage is definitely very difficult. It is not possible to memorise a long string
of Os and 1s for every instruction.

Assembly languageAssembly language is an intermediate-level programming language.
Assembly languages use mnemonics. Mnemonic is a symbolic name given to an operation.
For exampl@DD for addition operation, SUB for subtraction operation, etc. Itis
easier to write computer programs in assembly language as compared to machine
language. It is machine dependent and programmer requires knowledge of computer
architecture.

High Level Languages (HLL) These are like English languages and are simpler to
understand than the assembly language or machine language. High level language is not
understandable to the computeromputer program written in a high level language is

to be converted into its equivalent machine language program. So these languages require
alanguage translator (compilers or interpreters) for conversion. Examples of high level
programming languages are BASIC, C, C++, Java, etc.

Need for language processor

The programs consisting of instructions to the compwtéten in assembly language

or high level language are not understood by the comyleieeed language processors

to convert such programs into low level language, as computer can only understand
machine language. Language processors are the system programs that translate programs
written in high level language or assembly language into its equivalent machine language.

Types of language processors

¥ Assembler:Assembly languages require a translator knovasssmblefor
translating the program code written in assembly language to machine language.
Because computer can interpret only the machine code instruction, the program
can be executed only after translatégsembler is highly machine dependent.

I Interpreter: Interpreter is another kind of language processor that converts a
HLL program into machine language line by line. If there is an error in one line, it
reports and the execution of the program is terminated. It will continue the
translation only after correcting the ertdASIC is an interpreted language.

I Compiler: Compiler is also a language processor that translates a program written
in high level language into machine language. It scans the entire program in a
single run. If there is any error in the program, the compiler provides a list of
error messages along with the line number at the end of the compilation. If there
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are no syntax errors, the compiler will generate an objedifdaslation using
compiler is called compilatioAfter translation compilers are not required in
memory to run the program. The programming languages that have a compiler
are C, C++, Pascal, etc.

Figure 2.55 shows process involved in the translation of assembly language and high
level language programs into machine lage programs

..I'
0110110001010

' 0010101000100

Assembly Language

0101010010101

0101010101010 1
Compiler/
Machine Language Interprater

High Level Language
Fig. 2.55 : Language processing

c. Utility software

Utility software is a set of programs which help users in system maintenance tasks and
in performing tasks of routine nature. Some of the utility programs with their functions
are listed below:

1 Compression tools:Large files can be compressed so that they take less
storage area. These compressed files can be decompressed into its original form
when needed. Compression of files is known as zipping and decompression is
called unzippingWinZip, WinRAR, etc. are examples of compression tools.

1 Disk defragmenter: Disk defragmenter is a program that rearranges files on a
computer hard disk. The files are arranged in such a way that they are no longer
fragmentedThis enables the computer to work faster and mbogeeitly.

1 Backup software:Backup means duplicating the disk information so that in an
event of disk failure or in an event of accidental deletion, this backup may be
used. Backup utility programs facilitatbg toacking up of disk.

ey

5
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- Antivirus software: A computer virus is a program that causes abnormality in
the functioning of a computémtivirus software is a utility program that scans the
computer system for viruses and removes tAamew viruses are released fre-
guently we have to make sure that latest antivirus versions are installed on the
computerMost of the antivirus programs provide an auto-update feature which
enables the user to download profiles of new viruses so as to identify and inacti-
vate them. NortoAntivirus, Kasperskyetc. are examples of antivirus programs.

2.4.2 Application software

Software developed for specific application is called application software. It includes
general purpose software packages and specific purpose software Faivtil
SystemAirline Reservation Systerally, etc. are examples of application software.

a. Generl purpose softvare padkages

General purpose software are used to perform operations in a particular application
area. Such software is developed keeping in mind the various requirements of its users.
They provide a vast number of features for its users. General purpose software is
classified as word processors, spreadsheet software, presentation software, database
software and multimedia software.

1 Word processing softwae: Word Processing software is designed for creating
and modifying documents. It helps to create, edit, format and print textual matters
easily Formatting features includefdifent font settings, paragraph settings, bul-
lets and numbering, alignments and more. In addition to this it can check spelling
and grammar in the document, insertion of pictures, charts and Yablean
specify headers and footers for every page in the document. The most popular
examples of this type of software are MBrd, Open Cffice Writer, etc.

1 Spreadsheet softwareSpreadsheet software allows users to perform calcula-
tions using spreadsheets. They simulate paper worksheets by displaying multiple
cells that make up a grid. It also allows us to insert drawing objects in the worksheet
and create different types of charts for graphical representation of numerical data.
Microsoft Excel, Open Gite Calc, Lotus 1-2-3 anpple Numbers are some
examples of spreadsheet software.

1 Presentation software:The software that is used to display information in the
form of a slide show is known as presentation software. Presentation software
allows preparing slides containing pictures, text, animation, video and sound
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effects. Microsoft PowerPoint and Open Office Impress are examples for
presentation software.

Database software:Database is an organised collection of data arranged in
tabular form. Database Management System (DBMS) consists of a collection of
interrelated data and a set of programs to access those data. The primary goal of
a DBMS is to provide an environment that is both convenient and efficient to use
in retrieving and storing database information. They provide privacy and security
to data and enforce standards for data. Examples of DBMS software are Microsoft
Access, Oracle, PostgreSQL, My SQL, etc.

Multimedia software: Multimedia is the integration of multiple forms of media.
This includes text, graphics, audio, video, etc. Multimedia software can process
information in a number of media formats. It is capable of playing media files.
Some multimedia software allows users to create and edit audio and video files.
Audio converters, audio players, and video editing software are some forms of
multimedia software. Examples areC Player Adobe Flash, Real Player
Media Playeretc.

b. Specifc purpose softvare

Specific purpose software is a highly specialised software designed to handle particular
tasks. These are tailor-made software to satisfy the needs of an organisation or institution.
Itis also known as customised software. Since customised software is developed for a
single customelit can accommodate that customer's particular preferences and
expectations. Some examples of specific purpose application software are listed in
Table 2.5.

» Payroll System » Payroll system maintains the details of

employees of an organisation and keeps
track of their salary details.

It is used for tracking inventory levels,
orders, sales and deliveries in a business
firm.

Inventory Management System

* Human Resource Management Sygtenit is used for managing human resource

in an organisation.

Table 2.5 : Examples dfpplication Softwag
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Check yourself

Define operating system.

Give two examples for OS.

A program in execution is called
Mention any two functions of OS

o 0D PE

Name the software that translates assembly language program info ma-
chine language program.

Differentiate between compiler and interpreter
DBMS stands for

Give two examples for customised software.

© ® N O

Duplicating disk information is called

2.5 Free and open source software

Free and open sote software gives the user the freedom to use, digiyibute,
examine, change and improve the software. Nowadays free and open source software
is widely used throughout the world because of adaptable functiotesgyverall

costs, vendor independenagiherence to open standards, interoperability and security

The Free Software Foundation (FSF) defines the four freedoms for free and open

source software:
FreedomQ - The freedom to run program for any purpose.
Freedom1l - The freedom to study how the program works and adapt it to your

needsAccess to source code should be provided.

Freedom 2

The freedom to distribute copies of the software.

Freedom 3 The freedom to improve the program and release your improve-

ments to the public, so that the whole community benefits.
The following are some of the examples of free and open source software:

GNU/Linux: GNU/Linux is a computer operating system assembled under the model
of free and open source software development and distribution. It was organised in the
GNU project introduced in B3 by Richard &llman in the FSF
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GIMP: It stands for GNU Image Manipulation Program. Itis an image editing software.
It can be used for retouching photographs, creating and editing images. It supports
graphic files of diferent formats and allows converting from one format to another

Mozilla Firefox: Itis one of the most popular web browsers created by the Mozilla
Corporation. It provides added security features for safe browsing.

OpenOffice.org: It is a complete dice suite that contains word processori(ey) to
prepare and format documents, spreadsheets (Calc) and presentations (Impress). It
works on both Linux and/indows platforms.

2.6 Freeware and shareware

Freeware refers to copyrighted computer software which is made available for use free

of charge for an unlimited period.

The term shareware refers to commercial software that is distributed on a trial basis. It
is distributed without payment and with limited functional®hareware is commonly
offered in a downloadable format on the Internet. The distribution of this kind of software
aims at giving the users a chance to analyse the software before purchasing it. Some
shareware works for a limited period of time only

Table 2.6 highlights a comparison between freeware and shareware:

Freeware refers to software that any
can download from the Internet and
for free.

(Blearewares give users a chance to tr
| seftware before buying it.

y the

All the features are free.

All features are not available.

To use all the features of the software,
has to purchase it.

Liser

Freeware programs can be distributed
of cost.

fed@reware may or may not be distriby
freely. In many cases, author's permis

Iited
5ion

is needed to distribute the shareware

Table 2.6 : Comparison ofdewae and shagwale

1. Conduct a debate onde softwag and poprietary softwae

§ 2. Discuss four fedoms which make up adrsoftwae.
Let us do
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2.7 Proprietary software

Proprietary software is a computer program that is an exclusive property of its developer
or publisher and cannot be copied or distributed without licensing agreements. Itis sold
without any access to source code and is therefore not possible to change or improve
by the useiSome examples of proprietary software are Micré§oftiows Operating
System, MS Office, Mac OS, etc.

2.8 Humanware or Liveware

Humanware or liveware refers to humans who use comfiwteis used in computer
industry as early as 1966 to refer to computer users, often in humorous contexts by
analogy with software and hardware. It refers to programmers, systems analysts,
operating stdiand other personnel working in a computer system (fafde 2.7).

SystenmAdministrators Upkeep, configuration and reliable operation of

computer systems; especially multi-user computers
such as servers.
Systems Managers Ensure optimal level of customer services and majntain
expertise in all business unit systems and deyelop
professional relationships with all vendors and

contractors.
SystenmAnalysts Design new IT solutions to improve business efficiency
and productivity
Databasé\dministrators Create, monitgranalyse and implement databjase
solutions.

Compuer Engineers Design either th hardware or software of a compuiter
system.
Computer Programmers | Write the code that computers read in order to operate
properly
Computer Operators Oversee the running of computer systems, ensuring
that the machines are running, physically secured and
free of any bugs.

Table 2.7 : Examples of humanwar
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Check yourself

“An example of free and open source software is
The software that give users a chance to try it before buying is
What do you mean by free and open source software?

Write an example of proprietary software.

Give two examples of human-ware.
"

(-

A computer system consists of hardware and software. Hardware referg to the
visible and tangible parts of computrocessomotherboard, peripheral and ports,
memory devices, input/output devices, etc. belong to hardware componeénts of
computerMemory is classified into primary and secondary memories. Primary
storage consists of RAM, ROM and cache. Seciondary storage devices are further
classified into magnetic storage, optical storage and semi conductor storage devices.
There are variety of input devices which include keyboard, mouse, light pen, touch
screen, graphic tablet, touchpad, joystick, microphone, sc&DkE, barcode
readerbiometric senspsmart card readetigital camera, etc. Similarlihere are
output devices like visual display units, printers, plotters, audio output devices, etc.
The used electronics which are destined for reuse, resale, salvage, recycling or|disposal
are considered as eaéteThere are dferent methods for e-8éte disposal which
include re-use, incineration, recycling, land filling, etc. Green computing is the|study
and practice of environmentally sustainable computing or IT

Software refers to the intangible or invisible part of the computer which is a|set of
programs that help us to use computer system and other electronic devices efficiently
and efectively. Software is classified into system software and application software.
System software include operating system, language processors and utility software.
Application software is further divided into general purpose software and specific
purpose software. Free and open source software are available which give freedom
to use, copydistribute, examine, change and improve the softiMaederm freewar

refers to software that can be downloaded from the Internet and use far free.
Shareware give users a chance to try the software before buying it. There is one
more component associated with computer humanware. It refers to humans
who use computer at various level.

1
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After the completion of this chapter the learner will be able to

* explain the basic organisation of computer system.

» listthe use of different types of input and output devices.

» distinguish between system software and application software.
* identify the importance of e-&gte disposal.

* identify the importance of green computing concept.

» classify the different types of software.

e listthe functions of operating system.

* use word processa@lectronic spreadsheets and presentation software.
» classify the different types of computer languages.
» listthe uses of different types of utility software.

e promote open source software.

e explainthe term humanware or liveware.

[Sample guestions J

Very short ansver type

What are the components of a digital computer?

Write the main functions of central processing unit.

What are the different types of main memory?

What is the advantage of EEPROM over EPROM?

When do we use ROM?

What is an input device? List few commonly used input devices.

What do you mean by an output device? List few commonly used output devices.
What is a storage device? List few commonly used storage devices.

What is the role oALU?

© ® N o o »~ w0 DN P

10. What s a control unit?
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11.
12.
13.
14.
15.
16.
17.
18.
19.

What are reigtersWrite and explain any two of them.
Differentiate between hard copy and soft copy
What is e-Vdste?

What is operating system?

What is a language processor?

Mention the categories of computer languages.
What is disk defragmenter?

What is proprietary software?

What do you mean by open source software?

Short answer type

1.

a M DN

© © N O

12.
13.
14.

Briefly explain any three input devices.
Compare CRwith LED monitor
Differentiate RAM and ROM.

List and explain e-\Akte disposal methods.

Enumerate the steps that can be taken for the implementation of green computing
philosophy

What do you mean by customized software? Give examples.
Distinguish between low level and high level languages.
Differentiate compiler and interpreter

Describe the use of electronic spreadsheets.

. What s utility software? Give two examples.

Categorise the software given below into operating system, application packages
and utility programs.

Linux, Tally, WinZip, MS-Vérd, Wndows, MS-Excel
Differentiate between freeware and shareware.
What are the four freedoms which make up free and open source software?

What doyou mean by humanware? Give any two examples.

e
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Long answer type

1.

2
3.
4

Describe in detalil the various units of the Central Processing Unit.
Briefly explain various types of memory
Explain the classification of printers.

"e-Waste is hazardous to our health and environment." Justify the statement. List
and explain the methods commonly used forast@/disposal.

Define the term green computing. List and explain the approaches that you can
adopt to promote green computing concepts at all possible levels.

List and explain various categories of software.
Describe the use of various utility softwares.

Define the term 'operating system'. List and explain the major functions of operat-
ing system.

List and explain general purpose application software with examples.



Data Processing with
Electronic Spreadsheet

With the advent of the computer and related
technologies, data processing has become simple,
accurate, interesting and fast. There are many
software tools for handling character and numeric

+ Electronic spreadsheet data. The software package for processing
software _ numbers and characters in tabular formis generally
e Spreadsheet basics K lectroni dsheet. In this chapt
 EamTETe e nown as electronic spreadsheet. In this chapter
spreadsheet window we discuss the basic concepts of an electronic
* Entering data in a spreadsheet which will be hereafter referred as

spreadsheet
e Working with formula
e Saving a spreadsheet

spreadsheet. Here we use different formulae for
various calculations, present the data in a well

. Closing and opening formatted manner and print the document. The
+ Formatting a different ways of cell referencing are also discussed
spreadsheet - cells, here
columns, rows, sheets, )
merge cells
« Inserting cells, rows, 3.1 Spreadsheet software

columns or worksheets

. A spreadsheet is an electronic document in which
e Deleting cells, rows,

columns and worksheets data is arranged in rows and columns in the form
« Editing features of atable. The data stored in the spreadsheet can
*  Freezing rows and be manipulated and used in calculations as required.
columns The problem with manual spreadsheets is that if
e Cell referencing ) o
9 Eeliive any error is found within the data, all the answers
o Absolute must be erased and recalculated manukidlthe
. Pé}gte_ formatting and case of an electronic spreadsheet, formulae will
printing

automatically update the results whenever data is

o Print ranges .
changed. This also helps to answer 'What If'

0 Headers and footers - . . .

o Page breaks questions, i.e., what will happen to the result if the

o Page style settings value of a data is changed? People in business often
9 ey use this feature of spreadsheet for carrying out
o Export and PDF

business forecasting.
-
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VisiCalc is considered as the first spreadsheet program that combined
all essential features of a modern spreadsheet like interactive user
interface, automatic recalculation, formula lines, range copying, etc.

Dan Bricklin, a Masters student in Business Administration at Harvard
Business School was joined by Bob Frankston who wrote programs to develop VisiCalc
in 1979. VisiCalc was initially developed for Apple Il and was later adapted to work
on IBM Personal Computers also. It was one among the first software available on an
LIBM PC.

4

An electronic spreadsheet allows operations like entering, editing, formatting, calculating,
sorting, filtering, charting and analysing alpha numeric data. They are used for preparing
financial documents, reports, processing information from scientific researches, statistical
analysis, etc. Lotus1-2-3, Quattro Pro, Microsoft Excel, Open Office Calc, etc. are
well known examples of spreadsheet packages.

The following are the major features of an electronic spreadsheet:

» stores large volume of data in tabular form like marklists, financial statements from
a companyattendance sheetin a class, etc.

e carries out numeric calculations, comparisons and analysis using formulae and
functions.

* automatically updates results, if any change is made in the related data.

»  provides text formatting features like alignment, borders, merge cells, font setting,
etc. and produce formatted reports/documents.

»  offersfacilities like sorting, filtering, etc.

creates charts for graphical data analysis.

In this chapter wdiscuss the features of electronic spreadsheet based on Open Office
Calc in detail.

3.2 Spreadsheet basics

Electronic spreadsheet allows users to work with spreadshegieadsheet can
contain one or more worksheets. By default, there will be three worksheets in a
spreadsheet namedeet1, Sheet2 andSheet3. Each sheet consists of many rows
and columnd/Ve can insert more sheets into a spreadsheet if required.
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Let us see how a worksheet looks like.
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Fig.3.1 : Speadsheet window

3.2.1 Rows and columns

A worksheet is @yanised in rows and columie can see a number of rows and
columns in the above worksheet as shown in FiguréBthe top of all the rows there

is a grey coloured row called the column header and at the left end of all the columns
there is a grey coloured column called the row he@dercolumn header displays the
column names,B,C, ..,Z, AA,AB,.....,etc. and row header displays the numhers
2,3,...,etc. The total number of rows and columns of the spreadsheet will be different
in different versions of the spreadsheet package.

3.2.2 Cell

Cellis the intersection of a column and a.rtive the smallest unit of the worksheet
where data and formula can be placed. Each cell has a unique address. Itis referred by
the combination of the column name and the row nurRbemstance, the cell address

A5 means; the intersection of columand rows.

In Figure 3.1Dps8 s the currently active cell where the cell pointer points to. Cell pointer
is the dark cell-boundary which can be moved anywhere in the worksheet. Itis the cell
where the next entry would take place.

o
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3.2.3 Range

Range is a group of adjacent cells that form a rectangulahasege may contain just

a single cell, or many cell&.range is specified by the addresses of the first cell in the
range and the last cell in the range. For instance, a range startiBg tammo (Figure

3.2) is written aB3: E10, where ' is the range indicatdrhe smallest range is a single
cell and the largest range is the entire worksheet.
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| | | | '\ Range B3:E1(
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Fig. 3.2 : Range of cells

3.3 Components of a spreadsheet window

The main components of a spreadsheet window are Mefwbkars, Formula bar
Sheet tab and Status bar as shown in Figure 3.3. Let us discuss these components.

3.3.1 Menu bar

Menu bar contains pull down menu options ke, Edit, View, Insert, Format ,
Tools , Data, Window andHelp. Each contains various options to perform operations
on spreadsheet.

File menu contains menu options that apply to the entire spreadsheettikeave,
Export , Print , etc.Edit menu consists of features liket, Copy , Paste, Find , Replace ,
Undo, etc.view menu contains options for displaying toolbars, viewing full screen, etc.
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Fig. 3.3 : Components of sgmdsheet window
Format menu consists of command for formatting cells, columns, rows, sheets, etc.
Data menu provides features for sorting, filtering, @tiedow menu allows to freeze
and split the window displayed.

3.3.2 Dolbars

Toolbars contain icons or short-cut buttons for commonly used menu comiftends.

two importanfToolbars are tandard toolbar and Formatting toolaSandard
toolbar consists of icons for saving, opening existing spreadsheets, creating new
spreadsheets, cut, copgste, print, etc. Formatting toolbar contains icons and listboxes
for formatting spreadsheet like changing font, style, size, alignments, etc.

3.3.3 Formula bar

Formula bar consists 8me Box , Function Wizard , Sum Button , Function Button
andinputline . On the leftmost side of the formula bar is a small text box cedled

Box. It displays the address of the current cell. When a range of cells is selected, the
name box displays the range. Foection Wizard button opens a dialog box consisting

of the built-in function available in spreadsheet. ime button & is used to calculate

and display the sum. Clicking the function button inserts sigh in thenputline , that

allows the user to enter a formufgutline displays the contents of the current cell. If

the cell contains a formula, it displays the formula, not the resultant value.

e
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3.3.4 Skeet tab

Sheet tab shows the worksheets available in the spreaddbeawin use Sheet tab
option to switch from one sheet to anotligprovides an easy way to copyove,
delete, insert and rename the sheets.

3.3.5 Status bar

The Status bar is an area where the current status about the worksheet is displayed.
For example, the result of certain operations like sum, average, etc. of a selected range
will be displayed hes.

Check yourself

In a worksheet, is formed when a row meets a column.
A worksheet file with one or more sheets is called
In a worksheet, D10: H25 is called a

P 0w NP

The cell having a bold boundary is the cell.
a. first b. last c. current d. next

5. The user can move from one sheet to another in a worksheet is dong using
of spreadsheet window

6. shows the address of the current cell.
7. The short-cut buttons of important commands are presentin

a. Menu bar [@oolbar c. Formula bar datsis bar
—

3.4 Entering data in a worksheet

We can enter diérent types of data like numbers, text, date and time or formula in a
worksheetTo enter data in a cell, place cell pointer in the desired cell, and then type
the data.

To edit the contents of a selected cell, press the functiphxeydouble click in the
cell. Editing can also be done by clicking and typing imihieline box in the Formula
bar
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The following are the different types of data that can be entered in a cell.

a. Numbers

Worksheets are mainly used for entering and manipulating numeric data. By default,
numbers are right aligned as shown in FigureTd£nter a negative number either
type a minus ( - ) sign to the left of it or enclose it in parenthesis. Examples of numbers
are 35, 225.75, -50, (105.5).

b. Text

Texts are alphanumeric data entered in a worksheet. By default, text is left-aligned in a
cell. To enter a number as text, put a single qupte the left side of the number

A Numeric data
(right alignedin
! acell
Mark1 _ 30
Mark2 40

~ Text data
left aligned in a cel
Fig. 3.4 : Bxt and numeric data

.MHMH

c. Dde and Tme

Spreadsheet recognises a variety of date and time formats. The date elements can be
seperated using a slaghof hyphen4). Time elements can be seperated using colon
(:). Some examples are 12/01/2014, 10:08J00

d. Formula

Aformulais an equation that begins with an egyaign. The cell containing a formula
displays the resultant value of the formalformula can be used to show a relationship
between cells. It can contain operators. The commonly used operators-arand

~ (exponentiation)A formula can also contain functiolge will discuss about functions

in the next chaptelFor example, a formula that calculates the sum of the values of the
cells A1 andB1, is written as=A1+B1.
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3.5 Working with formula

Let us consider the salary details of the employees of a comB&niytd. The salary
details consists of Employee numiiéame of the employee, Designation, Basic Pay
Dearnesgllowance (DA), Provident Fund deduction and Net Salary as shown in

Figure 3.5.
2 B A2 =]
A [ 8 [ ¢ [ o ] & [Seema 6 [ H

1 |ABC Limited | | |
2 |[Emp No MName Designation Basic Fay DA \PE Net Salary
3 B Rajiv. R Manager 15000 | 1200
4 [E102 Sharma, C  Salesman 7500 | 700
5 |E103 Divya S Clerk 8000 | 700

6 [E104 Jose. P Salesman 7000 | 600/

7 |[E105 Rahim. KP  Salesman 6500 500

9

10

Fig. 3.5 : Salary details of ABC Ltd.

Let us calculate DA and Net Salary of each employee. DA is calculated as 40% of the
Basic PayNet Salary can be calculated using the formula

Net Salary = Basic Pay + DA - PF

The DA of the first employee is to be calculated and displayed in tiEscebr this
place the cell pointer in cedB and enter the formuta3 *40/100 as shown in Figure

3.6. The celb3 contains the Basic Pay of the first employee. The formula for calculating
DA can also be calculated-e33+40%.

|UPPER [z] f % « |-D3u0s100

A [ 8 | ¢ | b | SR TR
1 |ABC Limited _ _ _ _ _
2 |[Emp No Name Designation Basic Pa DA PE Net Salary
=101 Rajiv. R Manager =D3*4DI1UD{ | 1200
4 |[E102 Sharma. C  Salesman | 7500 | 700
5 |E103 Divya S (Clerk _ 8000 _ 700
6 |[E104 Jose. P Salesman | 7000! | 600
7 _|E105 Rahim. KP Salesman | 6500: | 500
8

Fig. 3.6 : Formula for calculating DA

After pressing th&nter key, the result of the formula is displayed in the E&lINow

we need to find the DA of other employees. This can be done by copying the formula
to other cells in the colunth For this, select the cet and move the mouse pointer to

the right bottom corner of the cell. Note that the mouse pointer turns te ayhibol.

Click and drag downwards to copy the formula to other cells. The result is displayed
asin the Figure 3.7.

B ——
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B8 ] & & = [-030n0
A | B[ ¢ | D ] F | 6
1 |ABC Limited | | | [ |
Emp No Name Designation Basic Pay DA PF ~ Net Salary

E101 Rajiv. R Manager | 15001 600! 1200
E102 Sharma.C  Salesman 7500 3000 700
BE103 DiwaS  Glerk . 8000 3200, 700
JHE104 Jose. P Salesman | 7000 2800 600
E105 Rahim. KP Salesman | 6500 2600 500

Fig. 3.7 : DA calculated for all employees
Now, to calculate the Net Salanse the formulab3+E3-F3 in cellG3 and then copy
the formula to the cells beloWwhe result is displayed as in Figure 3.8. Note that the cell
contains the result of the formula and itipeit line in the Formula bar displays the
formula as in Figures 3.7 and 3.8.

16367 x| A E = |0
A | B | ¢ | D \ E | F — H
| 1 |ABC Limited
2 |Emp No Name Designation Basic Pay DA PF MNet Sala
3 Rajiv. R IManager 15000 6000 1200| 1980@
1 Sharma. C  Salesman | 7500 3000 700 9800
Divya S Clerk | 8000 3200 700 10500/
Jose. P Salesman 7000 2800 600 8200
Rahim. KP Salesman | 6500 2600 500 8600

Fig. 3.8 : Salary Bill of ABC Ltd.
3.6 Saving a spreadsheet

Spreadsheets can be saved usingdbeoption from therile menu Eile a Save).

We can also save using teve button on the tindard toolbar or by pressi@gyl+S

keys on the keyboard. In tBave As dialog box that appears, choose a fqldeter

a file name and then click tsave button. The file is saved with the extensiots

The file extension for the file may differ with package and version. For example, Microsoft
Excel usesxlsor.xlsxas extension.

Once the file is saved, selecting the save option again will update the same file. If you
need to save the file with a new name, choosedfreAs option in therile menu
(File & Save As).

3.7 Closing and opening spreadsheets

After finishing the work with the current spreadsheet, we can close it usitigdée
option in therile menu Eile a Close). If changes are made to the spreadsheet after
the last save, the spreadsheet prompts a dialog box as to whether to save the changes

o
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or not. Note that closing a spreadsheet does not exit the spreadsheet apflaation.
exit a spreadsheet application ggea Exit.

To open an existing spreadsheet, ch@os@ Open. In theOpen dialog box that
appears select the file and clopen.

* The loan details of customers in a finance compaeghown
9] in the table. Use these detalils to find the ies¢payable. Th
&N interest is calculated using the formula Loamount x Numbe
ot S S of Years x Rate of Intest. Inteest is calculated at the rate
12%.
Loan No. Name Loan Years Interest |
Amount Amount
L301 Rohith 60000 2
L302 Krishna 80000 1
L303 Anoop 10000 2
L304 Bipin 90000 3

3.8 Formatting a spreadsheet

The general appearance and arrangement of data in a spreadsheet is known as formatting.
Formatting makes the worksheet attractive. Formatting mainly focuses on numbers,
text (font, font size, font colour) and setting alignment, borders and background. The
data in a spreadsheet can be formatted in several ways.

3.8.1 Formatting cells

The cell formatting options are available inda#is menu item of th€ormat menu
(Format & Cells...). It displays &ormat Cells dialog box as shown in Figure 3.9.
Numbers, font, font effects, alignment, borders, background, etc. can be formatted
usingrormat Cells dialog box. The general appearance and arrangement of data in a
cell or arange of cells is known as cell formatting. In the following section we will
discuss the different cell formatting features.

a. Formatting numbers

The number formats can be applied to dathe cells using theumbers tab of the

Format Cells dialog box. The appearance of numbers in a cell can be changed as
Percentage, Currency , Date, Time, Scientific , etc.The number of decimal places,
leading zeros, thousands separatw. caralso be specified using this option. Note



Computer Applications (Humanities) - XI

lis | that the value in the cell is not
Il‘lumbers \Fﬂt i‘ﬂnt thg;AiignmEt j Bo!dersj Bafkﬂmndl(ﬁsll ?Wi&(ﬁﬂ‘ S affected Whlle formattlng

Category Format Language

[
Default - English (India) | b. Formattlng font

Font tab ofFormat Cells dialog
e | box is used to change the font
face, size and style (bold,
] Negative numbers red italics) of a cell or a range of
L1 melmponon cells. Efects like font colour
fﬁmt—ld 1 | underline, overline, strike
| through and shadow can be
T e ——— specified using thieont Effects
. o~ —— . tab. Some of these options are
Fig. 3.9 : Format Cells dialog box . . .
also available in the Formatting

| Options

| Decimal places

Leading zeroes

toolbar

c. Aligning cell content

The contents in a cell can be aligned both horizontally and vertically usiigrtinent
tab ofFormat Cells dialog box. Indentation can be specified to the text inside a cell.
The orientation of the text inside a cell can be mentioned.

d. Setting borders

TheBorders tab is used to set the borders, its style and cdlberspacing of text from
the border can also be specifidadshadow can be given to cells using$hadow
Style option in theBorders tab.

e. Setting background colour

A background colour can be given to a cell using#higround tab.A colour set can
be removed by selecting tReFill option in this tab.

The salary details spreadshe&BLC Ltd. can be given cell formatting to appear as in

Figure 3.10.
A \ B | 3 D E | F G | H |
i imited
2 ' )
| E101 RajivR  Manager | 15000 6000 1200 19800
4| F102 gharma C Salesman | 7500 3000 700 9800
5 | E103 DiwaS Clerk _ 8000 3200 700 10500
65| FE104 Jose P Salesman 7000 2800 600 9200
7 E105 Rahim_ K P Salesman 6500 2600 500 8600|
8

Fig. 3.10 :. Salary BiII of ABC Ltd. éfter cell .formattin.g

e
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3.8.2 Formatting columns

Column formatting features are available inchmn option of thecormat menu
(Format a Column ). The different options in theolumn submenu helps to set the
column width, optimal column width, hide or show columns.

To set the width of a column, select the required column and chiaaseption from
theColumn submenu. Enter the required width in the dialog box that appears. The
Optimal Width option is used to resize the width of the column to the minimum required
width that suits the contents of the selected cell. The value givenaadhmx of
Optimal Column W idth dialog box shown in Figure 3. adds the specified value to
this minimum width for the column. Note that by double clicking on the right border of
the column headghe column
i Optimal Column Width eaw| Can be resized to fit the longest
entry in the column.

Add |1 = | gk ] We can hide a column by first
[¥] Default value | Cancl selecting a cell in the column to

be hidden and then use the
menu itenFormat & Column

L a Hide. The column will be
Fig. 3.11 : Optimal Column Vidth dialog box  hidden on the screen, but the
data in the column will be used
for the calculations in the sheet. Column hiding is generally used before pvifeiogn
verify whether columns are hidden by checking the column header Aahigden
column can be made visible by selecting the adjacent columns and then use the menu
itemFormat & Column a Show.

3.8.3 Formatting rows

The row formatting options are available intenat & Row menu. The height of a
row or the optimal height of the row can be set using this feature. Options for hiding or
displaying are also available here.

To set the height of a rowelect the menu optigiormat & Row a Height. The
Optimal Height , i.e., the minimum height required for the selected row can be set using
Format @ Row a Optimal Height menu optionTo hide a rowselect a cell in the row

and then choose menu it@emat a Row a Hide. Hidden rows can be identified

by verifying the row header nam@&s.make hidden rows visible, select the rows above
and below the hidden row and then use the menu aptisiat & Row & Show.
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3.8.4 Formatting sheets

By default, a spreadsheet consists of three worksheets 1saneer, Sheet2 and

Sheet3. A worksheet can be renamed using the menu optiomat & Sheet a

Rename. This displays a dialog box that prompts the user to enter a new name for the
selected sheet. Renaming can also be done by clicking the right mouse button on the
sheet name and selectiRghame option from the menu that appe#@ sheet can be
hidden by selecting the menu it€mmat & Sheet a Hide. This hides the currently
selected sheelo view the hidden sheets, use the menu opdenat a Sheet a

Show . The hidden sheets will be
displayed irshow Sheet dialog

~

Show Sheet
_ box as shown in Figure 3.12.
it Select the sheet to be displayed
Dl P and clickok.

il

Help 3.8.5 Merge cells

Combining multiple cells into one

cell is called merging of cells.
Merging is often used when a title

is to be centered over a particular
section of a spreadsheet. When a
group of adjacent cells are merged,
only the text in the upper-leftmost box is displayed in the merged cell. The data in the
other cells will be lost. The merged cell will have the address of the upper-leftmost cell.
Select the cells to be merged and usemirge Cells option fromFormat menu
(Format & Merge Cells ). We can also use thwerge Cell button in the Format toolbar

In our example, we will mge the cella1:G1. To move the heading to the centre of the
salary statement use thignment tab ofFormat Cells dialog box. The resultis as
shown in Figure 3.13.

Fig. 3.12 : Show Sheet dialog box

A [] /& = = [seCLimited
: B | C | D | E | F | G H
= ABC Limited
2 i ic Basic Pay [ - PF NetSalar
3 | 15000 6000 1200 19800]
4 Sharma, C Salesman 7500 3000 700 9800
5 Divya § Clerk | 8000 3200 700 10500
6 Jose. P Salesman | 7000 2800 600 9200
7 Rahim. KP Salesman 6500 2600 500 8600
]

Fig. 3.13 : Meged and center aligned heading
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* Prepae a neatly formatted timetable of your class. Forfpat
the cells with poper font type, size and colour (diet colour
for different subjects). The firsow should display the cla
name in maged form.

Let us do

Check yourself...

The function key used to edit the contents of a cell is
The symbol used in spreadsheet for exponentiation is
What do you mean by optimal width of a column?
How can you hide a worksheet in a spreadsheet?
What is merging of cells?

o g bk w NP

Another way to enter the number -55in a cell is

3.9 Inserting cells, rows, columns and worksheets

We can insert cells, rows or columns in a specified position of a workBhisdeature

is often needed while working with spreadshi&gtr insertion the column names and

row numbers are automatically rearranged. The cell addresses referred in the existing
formulae are adjusted accordingly

a. Inserting cell

We can insert blank cells above or to the left of the active cell on a workdhsetill

shift the cells below in the same column downwards or in the same row to th&/eight.
can also insert rows above and columns to the left of the active cell on a worlksheet.
insert a cell, use th&lls... option from thensert menu (psert & Cells ...). Note that

if more than one cell is selected, it will insert the same number of cells selected.

Consider the worksheet given in Figure 3.14. Let us now insert a cell in the Basition
SelecB4 and chooseells from theinsert menu. In thénsert Cells  dialog box, choose
the optiorshift cells down . The resultisi@played as in the Figure 3.15.
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i —— c | o | E

| 1 | RollNo | Mark |
2 1 | 54 |

3 40
B s
= 4 | 80 |
o S E— — — C—c T Tl S
okt | ) I J =
| 8 U tnsert Cells ﬂ - A o c
9 | ——" | 1 RollNo Mark |
ELL | Boas m— - 2 1 54

I @ S cals dovin: Lo | Lz | 2 |
== ¥ 3 3
| 12 | ) Shift cells right Cancel 4 :’ g il

13 = = % >
z () Entire row : 5 4 . a7 .
|35 8 (71 Entire column 1 i 5 80

16 7 5

17 -

. 3.15: karksheef after cell
insertion

I
Qa

Fig. 3.14 : Insert Cells dialog box

b. Inserting row

To insert a single roygelect the row or a cell in the row above where a new row is to
be inserted. For example, to insert a new row above rolick a cell in rows. To

insert multiple rows, select the same number of rows above where the rows are to be
inserted. Rows can be inserted usingridves option ofinsert menu psert & Rows).

c. Inserting column

To insert a single column, select the column or a cell in the column immediately to the
right of the new column to be inserted. For example, to insert a new column to the left
of columng, click a cell in colums. To insert multiple columns, select the same number

of columns immediately to the right of the new columns to be inserted. For example, to
insert three new columns, select three columns. Columns can be inserted using the
Columns option ofinsert menu fpsert & Columns ). We can also right click the column

name and choosmlumn option from the popup menu.

Let us insert a new column Gross Salary in our Salary Bill example before the PF
column. Select the colunmchooseolumn option from thensert menu and type
'Gross' as the column heading. The worksheet will now appear as in Figure 3.16.
Gross Salary is the sum of Basic Pay and Tyfe the formula for calculating Gross
Salary=D3+E3 in the celF3 and copy it to the cells below

.
=
[ad
L
;
=]
I

ol

—
o | -

S
R

|-||c-|u1
re ok © [

E105 _ Rhim K P _Salesman 8500 2006 500 B

Fig. 3.16 : Pay BIll after inserting a new column

o
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d. Inserting a worksheet

A worksheet can be added to a spreadsheet using the meishétem from the

Insert menu.To insert a sheet, select the sheet before or after which the new sheet or
sheets are to be inserted fromsheets tab. Choosesert a Sheet... It will display
thelnsert Sheet dialog box as in Figure 3.1We can specify the position of the sheet,
number of sheets, name of sheet, etc. in this dialog box.

2 B
Insert Shaet [
Positio
) X oK
@ ]
(71 After current sheet Cancel
@ New sheet
MNa. of sheets 1 :_
Name “.Sheet4-

=) From file

Browse...

Link

Fig. 3.17 : Insert Sheet dialog box
3.10 Deleting cells, rows, columns and worksheets

Spreadsheet provides us the facility to delete the desired number of cells, rows, columns
or worksheets. Select the cell, row or column to be deleted. ChelessCells ...

option fromedit menu Edit & Delete Cells... ). If cells are selected timelete Cells

dialog box as shown in Figure 3.18 appears. The dialog box displays optioifts to S
cells up , Shift cells left , Delete entire row(s) andDelete entire column(s) . Choose

an option and clickk.

If a range of cells are to be
deleted, select from the options
Shiftcellsup Or Shift cells left
Carncel in theDelete Cells dialog box

-
Delete Cells

Selecti

71 Shift cells left

it

© Delbte e ol = based on requirement.
) Delete entire column(s) If the entire row or multiple

rows are selected by clicking

Fig. 3.18 : Delete Cells dialog box the row headers, thaelete

- .

e
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Cells option d theEdit menu will delete the entire rows. Similarly if entire column or
columns are selected, thelete Cells option will delete the entire columns. Note that
Delete Cells dialog box will not be displayed in these cases.

Itis possible to remove a worksheet permanently from the workbook. Freaitthe
menu, seledbelete option from thesheet sub menuEdit a Sheet a Delete). This
will prompt a confirmation dialog box for deleting the selected sheet.

3.11 Editing features in spreadsheets

Spreadsheets provide various editing features to fill a range with a value or a series of
values, copy or move a cell or range of cells, delete the contents of cells, etc. These
easy to use features enhance the usage of various data manipulation operations in a
spreadsheet.

3.11.1 Filling a range

Arangeof cells can be filled withm= ==y

a value or a serie3o fill a | R pesd =]

range of cells with the sam . Lt b bt
e Dain g G H-lp

value, enter the value in a c¢ . T

and select the range of cells|| zwae

which the values are to be fille{, ™"

) Treprsvmien 2

Select the menu iteril from -
Edit menu and choose the Fig. 3.19 : Fill Series dialog box

appropriate direction.

To fill arange of cells with a series of values, type the starting value and then select the
range of cells to be filled. Choose it a Fill & Series option.A dialog box as in
Figure 3.19 appears A | b | c | D |

This dialog box allows 01/01/2014/Sunday

1
. . . 2 03/01/2014 Monday
to set direction, series 4 05/01/2014 Tuesday |
. 16/ 09/01/2014 Thursday
value and incremen 32 11/01/2014 Friday

64  13/01/2014 Saturday
128 15/01/2014 Sunday
256 17/01/2014 Monday
512 19/01/2014 Tuesday

value. Choose the
appropriate option ang
click oK.

mmummpmmb—t

=R =R= =l Mz L e e

10
11

-

Fig. 3.20 : Filling Series examples

o
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A shortcut way to fill cells is to click on the Fill Handle in the lower right hand corner of
the cell and drag it in the direction to be filled. If the cell contains a nutheeumber

will fill in series. If the cell contains a text, the same text will fill in the direction you
choose (Figure 3.20).

3.11.2 Copying and moving cells

The contents of a cell or [r s
range of cells can be copied||
another cell in the workshee

L ee— - c— e ——
- Operations -
@ Mone

Cancel

ekl

. FT ) Add
For this, select the range a Floes -
o [¥] Numbers () Subtract Help
then chooseopy from theEdit | 5y aime Pt

menu. The contents of the ¢{| 1 rmuts ai
are copied to the specii| [¥Comment
memory area called clipboar, o

1 [¥] Objects
of the operating system. Sele

Options —————— | Shiftcells ———————————

the destination cell and choO|| = siip empty celis ® Dontshift
Paste option fromEdit menu. || [CTanspos © Doun
The contents are pastedtof| =/ o

new location from the
clipboard. Theraste Special
option in theedit menu given in Figure 3.21 allows advanced paste options. Formulae,
text, numbers, formatting, etc. can be selectively copied using this feature.

Fig. 3.21 : Paste Special dialog box

The contents of a cell or arange of cells can be moved to another cell in the worksheet.
For this, select the range and then chaaseption from theedit menu. Select the cell

to which the contents are to be moved and chease option from theedit menu.

Here also the contents are copied

to the clipboard and then moved| 2<'='= contents [t
the new location. The contents ¢ | ™= s '
also be moved by dragging th| ;.. Cancel
selected cells. ] Miirsbess

. [¥] Date & time
3.11.3 Deleting cell contents 9] Formiiias

[¥] Comments

The contents of a cell can be dele
using the menu optiobelete
Contents... from theEdit menu Edit
a Delete Contents... ) Or using  Fig. 3.22 : Delete Contents dialog box

7] Formats
[7] Objects

- .
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Delete key on the keyboard. This displapelate Contents dialog box as shown in
Figure 3.22. Using this option the text, numbers, formula, formats, etc. can be deleted
in the selected range. Thelete all option deletes the entire content of the cells within

the selected range.

3.12 Freezing rows and columns in a worksheet

Freezing locks a specified number of rows at the top of a spreadsheet or a specified
number of columns on the left of a spreadsheet or both. While scrolling inside the sheet,
the frozen columns and rows always remain in viaeezing is the act of making a
selected set of columns or rows immovable while scrolling the workSodeteze

rows, click on the row header below the rows to be frozen. $edent option from

Window menu Window & Freeze). Similarly, to freeze columns, click on the column
header to the right of the columns to be frozen and seleatthe option from the
menu.After freezing rows 1 and 2, the Pay Bill worksheet will appear as in Figure 3.23
when scrolled 2 rows down. Note that in the figure, rows 3 and 4 have moved up and
rows 1 and 2 remain frozen as we have scrolled down.

| B 1 B S — [i] 1 E | F ] [ ] H [
1 ABC Limited
5 i Diya 5 s
"E_ E104  Josa. P Saksman 000 2800 Qe GO 9200
-T_ E1R5 Rehim. K P Saksman 8500 26500 9100 500 EE00
!'e_ E106 Sachin T Asst Maneger 120000 4800 168 1000 15800
-n_ EI07  Mimesr K Accousis 9000 3a00 12600 a00 118001
lu| E108 Aax TP Selsman 800 3200 11200 0 10450
:ll_ E1d  Sreva. M P Clerk 7500 3000 10500 500 10003
|t ] EH0  Daepike P Supanesar 10000 400 14000 A0k 132!)31

PRI N

et [ Shantd | Shewt1 20 ||+

Fig 3.23 : Pay BIll after feezing ows 1 and 2

Check yourself

How do you insert a cell in a worksheet?
What are the two methods of moving a range in a worksheet?
The act of making a column or row immovable is referred

How can you fill the same value in a range of cells?

o A 0w Dbd P

What is the difference between deleting a cell and deleting cell contgnts?

i
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3.13 Cell referencing

Every cell in a spreadsheet has a cell reference which acts as an address of the cell.
These references can be used in formulae to perform various calculations. When the
data in a cell which is referenced elsewhere is changed, the formula which contains the
reference will be recalculated to reflect the change.

When a cell is referenced in a formula, the reference (cell address) can either be typed
in the formula or the mouse can be used to click on the cell to create a reference to it.
Any cell reference entered in a formula will be colour coded. The formula will show
different colours for different references and the cells will be outlined with the same
colour used in the formula as shown in Figure 3.24.

UPPER [] & % « [-p-2-@
A [ 8 ] c [ o [ e T & T & [t
1 ABC Limited

il

Raiiv. | )

| 4 | E102 'Sharma. C Salesman 10500 700

| 5 | E103 Diwa$ Clerk 8000 11200 700

| 6 | E104 \Jose P ‘Salesman 7000 9800 600

7 E105 Rahim K P Salesman 6500 9100 500
8

Fig. 3.24 : Colour coded cellefeences
In Figure 3.24, the formula for calculating Net Salans + E3 - G3 is in the celHs.
Note that the cellp3, E3 andG3 are outlined with the same colour as that of the
reference in the formula. The two different types of references are relative and absolute.
They behave differently when copied or filled to other cells.

3.13.1 Relative cell references

Most of the references in a spreadsheet are relative. Relative cell references are cell
references that adjust and change when copied or usediwfti feature. In relative
referencing, the cell addresses get adjusted automatically with reference to the current
cell during copying of the formula.

|uppER Fx B o |=DaEa-G4

0 ' 1200

3 Rajiv. Manager i

1 E102 Sharma. C Salesman [ 7500 3000Q 10500[  700=D4+E4-G4
5 | E103 Diwwa$S  [Clerk _ 8000 3200 11200 700
6 | FE104 Jose P Salesman 7000 2800 9800 600

7 | E105 Rahim. KP Salesman 6500 2600 9100 500

8

Fig. 3.25 : Relative cellafeences
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In relative references, cell references will move to be in the same positions relative to
the new cell. Consider the Figure 3.24. When the Net Salary #sdgltopied to cell

H4, the references in the formula changesias+ E4 - G4 as in Figure 3.25. This is
becaus®3, E3 andG3 are relative references and they move to the same relative
positions in the next row nameba, E4 andG4. Relative references are convenient
when the same calculation is to be repeated across multiple rows or columns.

3.13.2 Absolute cell references

Sometimes you do not want references to change when you copy a formula to a different
cell. In such cases you can go for absolute refererfsirsglute references remain
constant, no matter where they are copietnake a reference absolute, put a Dollar

($) sign before both the row and column parts of the referéaeeake an absolute
reference to cel3, usesAs$3 in the formula.

UPPER [z] # % « [-Drspszano
A [ B c | D e F G H

1 ABC Limited

2 Percentagiof DA: a8

: o 7'% | % | |
M E101 Rajiv.R  Manager 1500Q/=D4*$D$2/100

5 E102 Sharma. C Salesman | 7500

& | E103 DiwaS  Clerk _ 8000

7 E104 Jose. P ‘Salesman | 7000

8 E105 Rahim K P Salesman 6500

9

Fig. 3.26 : Absolute cell efelences

In our Salary Bill example, we calculated 2840% of the Basic P&ercentage of

DA of employees varies periodicallyach time a change occurs, we need to change
the formula of DAand drag and copy it to other cells.avoid this, we can store the
percentage of DA cellD2 as in Figure 3.2&ll the cells in the DAcolumn have to

refer to the cell D2 irrespective of the position of the cells to calculate the DA. This can
be done by making the ceftt as absolutes0s$2) in the formula. Now the formula for
calculating DA is= D4 *$D$2 /100 as shown in Figure 3.26.

[uppER [z] & % « [-pespsdin
B | c [ o [ F G H
1 ABC Limited
2 Percentage of DA
3 [E ~ Name I 1 BasicPay DA Gross  PF Ne
4 Rajiv. R M _ 15000 6750 21750 1200
5 E102 Sharma. C Salesman 7500 3375 10875 700
6 E103 Diwa$s Clerk | 8000_ 3600 11600 700
7| E104 Jose P Salesman 7000 3150 10150 600 (
B E105 Rahim. KP Salesman 650i1=D8“$D$2f’100 9425 500 8925
9

Fig. 3.27 . Salary Bill of ABC Ltd.
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Now drag the formulain the cél to the cells belowNote that the cell referenges2
remains the same in all the copied cells. Now the Salary Bill appears as in Figure 3.27.
When the percentage of DA changes, thedealeeds to be updated and the calculated
DA of all employees changes automatically

3.14 Page formatting and printing a worksheet

After creating a worksheet, we may require its hard.d®glpre printing a worksheet
we need to format the workshedrious print formatting features allow to select the
paper size, set margins, print range, etc.PrinePreview option in theFile menu
displays how the page appears in the prindMatwill discuss the diérent print
formatting features of a spreadsheet.

3.14.1 Print ranges

Print ranges allow to print only a specific part of the data or selected rows or columns
on pageslo define a print range or modify an existing print range, select the range of
cells to be printed and then cho@eemat a Print Ranges a Define. ThePrint

Preview Will display only the defined rang&.defined print range can be removed by
using the optiorormat & PrintRange @ Remove . This removes all the defined print
ranges on the sheet.

If a sheet is printed on multiple pages, we can setup certain rows or columns to repeat
on each printed page. Consider the Salary BABE Ltd. as shown in Figure 3.27. If

this worksheet consisted of salary details of many employees, it has to be printed in
many pages. It would be better if the first three rows are repeated on each page. This
can be done using the optiesrmat a PrintRange a Edit. To select the rows or
columns to repeat, use thigink button against each option in i Print Ranges

dialog box that appears. Select the rows or columns to repeat using the cursor and then
press the button again. Figure 3.28 display&dherint Ranges dialog box.

' o ™
Edit Print Ranges ﬂ
e

|- selection - [+] |saszsher
' Cancel
Rows to repeat
|— user defined - |Z|| ?EI:SB
Columns to repeat
|— nene - El |

Fig. 3.28 : Edit Print Ranges dialog box
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3.14.2 Headers and footers

Headers are text appearing on the top of every page in a document. Footers are text
appearing at the bottom of each page. The text can be page numbers, name of the
document, date/time of creation of the document, author name, etc. They are useful
when the document is printed. Headers and footers can be given to a spreadsheet using
theHeaders & Footers... option of theedit menu Edit a Headers & Footers... ). A
Header/Footer dialog box appears as in Figure 3.29. The headers and footers can be
chosen from the list of predefined items like, page nuralénoy etc. or customised
according to users requirements.

! - -
Headers/Footers (Page Style: Default) ﬁ
Header |Footer
Left area Center area Right area
| |Paged |
Header |Page1 IZH
S (®) (=]
Mote — — —
Use the buttons to change the font or insert field commands such as date, time, etc,

[ ok ][ cancel |[ Help ][ Reset

Fig 3.29 : Header/Footer dialog box
3.14.3 Page breaks

If the contents of a worksheet are lengtihg spreadsheet software automatically inserts
page breaks depending on the paper size while printing. Page breaks can be inserted
manually in a worksheet to ensure proper pag@sationA row page break inserts

a break above the active cell and a column page break inserts a page break to the left
of the active cell. Row page break is availablesgit & Manual Break & Row

Break and column page break is availablenagrt @ Manual Break & Column

Break .

To remove a manual page break, select the cell below the row break or the cell to the
right of the column break. Now chodsdit & Delete Manual Break & Row Break
or Edit a Delete Manual Break & Column Break .

o
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3.14.4 Page style setting

Fage Ste: u?n.nn = ===
Crgarizar Poge Borrers [Backgrmund Hasdur |Facta “Shan
Paper format
et ]
Whitkh 2T z
e 1L
Crisntabion ‘& Poirst
Lagnchcapa Paps iy {IFrom pries seitingn]
Fyipgirs. Lguesi sefiings
Left QaF Pages Lyut Aight ared Teft [=]
B LR Fargs LZ3,. [=]
Tap T Table digrament Herigered
Pt g [ ierticd
(8] (o | [ ||

Fig. 3.30 : Page tgle dialog box

3.14.5 Printing a spreadsheet

The paper gie / format, page
orientation and margins can be set
using this option. The paper sizes
can beA4, Legal, Letteretc. or
customised according to users
need. The page orientation can be
portrait or landscape. The margins
can be adjusted manualRage
styles can be set using #@mat

a Page... menu option. Figure
3.30 displays therage Style
dialog box.

ThePrint option ofFile menu can be used to print a spreadshéetan select the
printer in which the spreadsheet is to be printed, the range to be printed, the number of

Prind

Asn fLeten el | Qpmbiicnarg Cabe [Pagebayest [Cpam
s P
g e Lo
rEETTIE Y T ——
FRWTaF - B S 4 o
Wi erensét 49 Ciceurmank Whitar
TR =
: s [ reparim-..
= Rl
T Wty [T p—
 Sdected sheets I .
Salacind rake ; Sia radnl
Tharmcd prir Frn e
& A gegus
Pagen 12
- e ——
il o ] i
oo | P o e

Fig. 3.31 : Print dialog box
3.14.6 Export as PDF

copies, the pages to be printed,
etc. using th&eneral tab of the
Print dialog box as shown in Figure
3.31. ThepPage Layout tab of
Print dialog box allows to select
the number of pages to be printed
on each sheet and the order in
which the pages are to be printed.
A preview of the page is also
available in this dialog box.

Calc can export documents to PDF (Portable Document Format), which allows the file
to be viewed on any platform. PDF is a popular format for transferring files to others.
Note that once a sheet is converted to PDF format, it is not easily editablésheet

can be exported to the PDF format using the menu aplécd Exportas PDF... In
thePDF Options dialog box shown in Figure 3.32, the range of pages to be converted
to PDF the quality of the images, etc. can be specified.
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PDF Options = L B v . e

| [Generat |Initial View | User Interface [Links [ Security |

Range ————————————————
@ @i
© Pages

) Selection

Images ——
) Lossless compression
@ IPEG compression
Quality 0%

] Reduce image resolution | 300 DRI

General
[F] PDF/A-1a
|| Tagged POF
[#] Create PDF form

Submit format FDF
] Allow duplicate field names
[¥] Export bookmarks
7] Export comments
Export automatically inserted blank pages
[F] Embed standard fonts

[ Export J{ Cancel H

Help: ]

.Fig. 3.32 : PDF Options dialog box

o A 0w D P

Check yourself

What is a cell reference?

What is a print range?

What do you mean by header and footer in a spreadsheet?

How can you insert a manual page break?

What is the advantage of exporting a worksheet to PDF format?

We have now discussed the various operations that can be performed with the help
of spreadsheet package. The different components of the spreadsheet window and
its uses have been familiarised. It is an excellent tool for storing huge volume of data
(text, numbers, date and time, formula). The data entered in a cell can be formatted,
formulae can be inserted and many calculations can be don€eldesdata in th
cells can be formatted using different font styles, sizes, colours, borders, etc. The
appearance of the different types of data, the width and height of columns and rows
. can be seflhe cells in the worksheet can be geaf using the mge featureA

o
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(range can be selected, copied or moved to other locations. Cells, rows, collimns or
worksheets can be inserted or deleted based on requirefnemtge of cells ca
be filled with values using the Fill Series option in the spreadsheet. Columns or rows
can be made immovable (freezed). Different types of cell references while copying
formulae, are also discussed in this chaptata in a worksheet can be printed after
applying the different print formatting features. Spreadsheet can be exported to the
| PDF format, to use it on other platforms.

After the completion of this chapter the learner will be able to
identify the features available in electronic worksheets.
identify the need for spreadsheet package in numeric data processing.
store data in a spreadsheet and analyse.
format the contents of a spreadsheet.
apply formula for calculations and create series.
save the file permanently and retrieve it later
insert/ delete / hide / freeze rows and columns.
identify the use of relative and absolute referencing.
use printing facility to take printouts of worksheets.
familiarise with exporting worksheet to the PDF format.

i

[Lab activities J

1. Givenamanual worksheet containing the details of students in a class with Reg.No,
NameAge and Marks for 6 subjects. Create an electronic worksheet to calcu-
late the total mark and percentage (Max.Mark for each subject is taken as 100).
Use formula to calculate the total mark and percentage of marks for the first
student. Then copy the formula to the succeeding rows to complete the marklist.

Reg.No Name Age | M1 M2 M3 M4 M5 | M6 | Total | Perce
tage
5460 Rajeev 16 60 55 48 75 65 50
5461 Binoy 17 80 |90 62 70 60 |45
5462 Rahul 17 78 82 60 55 45 30
5463 Parvathi | 16 70 85 40 50 55 40
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2. Create the following worksheet and perform the operations as directed.

Find out the values for the blank cells using appropriate formula

1. Total sales of each salesman
2. Commission for each salesman ( 10% of sales amount)
3. Total sales of each quarter
4. Total sales of the company in all three quarters
5. Total commission paid by the company
Salesman Qtrl Qtr2 Qtr3 Total Sale | Commission
Code
S1001 4000 3500 5000
S1002 5000 4000 3000
S1003 4000 2000 2500
Total

3. Create a multiplication table using a spreadsheet as given below:

Hint: Use formula to fill thé&nswer column, use fill handle to fill first, second, third

and fourth columns
Number 1| Multiply | Number 2| Equal to Answer
1 * 5 = 5
2 * 5 = 10
12 * 5 = 60

[Sample guestions J

Very short ansver type

o g M w NP

The file extension of Calc worksheet file is

The smallest range in a worksheet is

The range indicator symbol in Calcis

The symbol used for absolute cell reference is

The default alignment of the text data entered in a cell is

The cell address of the very first cell in a worksheet is
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7.
8.

By default, number of worksheets are present in a workbook.
The Save, Print commands are available in menu of the worksheet win-
dow

Short answer type

1.

N o o M w

How do you define a range of cells in a worksheet?

Write any four application areas where electronic spreadsheet can be used. Rec-
ollect from your real-life experience.

How will you insert a column in a worksheet?

What are the methods of copying data from one place to another in a worksheet?
Suppose you need to hide the column F temparbidy will you do that?

What is meant by ‘freezing' rows or columns? What is its advantage?

Rahul wants to combine the cells from B5 to B10. How can he do it?

Long answer type

1.
2.
3.

Explain the main components of a worksheet window
Explain the different types of cell referencing.

Explain the different printing features available in a spreadsheet.



Data Analysis using
Spreadsheet

We discussed the basic concepts of a spreadsheet
in theprevious chaptee saw how data is entered

in cells and how a cell is referrédle also learned

how to add a formula to a cell so that simple
calculations can be done. This chapter introduces
various built-in functions available in a spreadsheet.
These functions make calculations simpler and
comparisons possible. Sorting and filtering are the

Key concepts

e Functions

o Mathematical - SUM,
ROUND, ROUNDUP,

RASENIRIROEIA two powerful features of a spreadsheet that make
COUNTIF it an ideal tool for data analysis. Charts can also be
o0 Statistical - AVERAGE, used in the spreadsheet to provide information in a
MIN, MAX, COUNT graphical form.
o Logical - IF, AND, OR, .
N 4.1 Functions
o Text- UPPER, LOWER, In this section we will leardifferent built-in functions
LEN available in a spreadsheet. For this, let us plan to

prepare the marklist of the first mid-term
examination. The columns in the mark list are Roll
Number Name, scores of six subjects including

o Nested functions

o Data manipulation

o Sorting English, Second Language, Sociolalpurnalism,
o Filtering Communicative English and Compuigplication.

« Charts - Column, Bar, There are columns féptal, Percentage and Result
Line, Pie also.

In the last chapter we learned how to prepare a
work sheet. For preparing the mark list, create a
table with column headings as RolINo, Name,
English, Lang, Sociologyournalism, Comm. Eng,
CompAppln., andlotal as shown in Figure 4.1
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Roll No Name

Arun K
.Aneesh MK
Alex Paul
.M@ .

Devika
‘Shabnam M
ety
ante.
‘Sachin Dev

Joby

MID TERM EXAMINATION - HUMANITIES A

Eng Lang Socio

36
30
34
40
38
40
18
18
30
33

45
40
43
47
47
48
25
30
35
38

42
32
33
42
44
45
20
18
28
40

Journ nggm‘ m‘ Total
43 . 38 . 40 I:
35 28 35
35 38 25
45 40 45
43 43 44
45 40 48
18 18
15 15 18
33 29 31
40 30 30

Fig. 4.1 : Marklist showing sces in each subject

To find the total marks, place the cursor in theiggihere you want to display the

total marks of the first student as shown in Figure 4.1. Clickuiogum button 3

in theFormulaBar . Now you can seesUM(C3:H3) in the cell3. Here C3:H3 is the
range of cells used to calculate ghav (refer Figure 4.2).

[ B

c |

[ F

[ G

[ H

I J

Roll No Name

1 Arun K
2Aneesh M K
3 Alex Paul

4Asha P

MID TERM EXAMINATION - HUMANITIES A

Eng

Lang

Socio Journ

Comm. Comp. ...
Appin

Eng

35

45

42 43

38

30
34
40

40

43

47

32
33 35

42

35

45

28
38
40

Fig. 4.2 : Calculation of dtal usingAutoSum featar

25

45

Pres€nter key if the range shown is correct. This will calculate and display the total
marks of the first student in the aelhs shown in Figure 4.3.
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a ] B g 1 ]
1 MID TERM EXAMINATION - HUMANITIES A
2 |RollNo Name Eng Socio Journ Comm; ;;;1;. Total
3 l.ﬂAﬂ[gﬂ K . 35 45. 42. 43 38 A0
4 2Aneesh M K 30 40. 32. 35. 28 35 3
5 3 Alex Paul 34 43. 33. 35: 38 25. .
6 4.m{:1 I 40 47. 42. 45. 40. 45.
7 SIva\gjjm(g 35. 43. 38. 40. 38 40.
8 5:Shabnam M 40. 48. 45. 45: 40. 48.
9 7.53!,5“&_3- K 25. 30. 20. 22: 18 22.
10 SIBﬂgbﬂqj P 20. 30. 18. 25. 20 18.
1E 9.Sachin Dev 30. 35. 28: 33; 29. 31.
12 10 Joby 33 38. 40. 40 30 30.

Fig. 4.3 : Dtal marks calculated for the first student

How can you calculate the total marks of all other students? It is very simple. The total
marks for all students can be calculated and displayed using the following steps.

1. Selectcell3.

2. Move the mouse pointer to the bottom-right corner of the cell. See that the mouse
pointer changes to thinsymbol.

3. Click and drag downwards to copy the formula in all cells. The total marks are
now displayed in all the cells.

Actually suM is a built-in function used in spreadsheets. Now we will discuss about
functions and its usage in detail.

Spreadsheet provides many built-in functions that help to do a variety of tasks easily
Usage of functions saves a lot of time and effort. The real power of spreadsheet lies in
the availability of large number of built-in functions for various purposes. Each function
has a name. They perform some specific operations and the result is displayed in the
cell. A function makes use of values or cell references, just like a simple fofinela.
numbers or cells used for calculations are placed in brackets after the name of the
function. Functions are considered as pre-defined formula in spreadsheets.

In order to use a function, click tl fgg button in the toolbar after selecting the
appropriate celA Function W izard dialog box will be displayed as in Figure 4.4.
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Functions| Structure. SUM Functionresult o

Category Returns the sum of all arguments.

|Mathematica| [

Function number 1 (required)

ROUND [~ Number 1, number 2, ... are 1 to 30 arguments whose total is to be

ROUNDDOWN calculated.

ROUNDUP ] — | [~]

SERIESSUM number 1 | fx | | =] g

::gN number 2 | fx | |

SINH number 3 | Sx | | |

SQRT —

SQRTPI number4 | f | | | | | [~]

SUBTOTAL o

o — Formula Result ]0

suU —

SUMSQ : =suM() [#]

TAN L

TANH = 3

=

[ Amay | Help | | Cancel | | << Back | | Next >> | | oK |

Fig. 4.4 : Function Ward dialog box

The built-in functions in spreadsheet are mainly categorised as Mathematical functions,
Statistical functions, Logical functions amelxt functions.

4.1.1 Mathematical functions

The functiorsuM calculates the total of numbers givenuasberl , number2 , number3 ,

.... as shown in thieunction Wizard (refer Figure 4.4). This method is used when the
total is to be found for values stored in non adjacent cells. But in the case of values in
adjacent cells we can select a range of cells as discussed below

The range of cells that is to be used by the function can be selected by tthton
present irFunction W izard dialog box.You can type the range of cells directly as
C3:H3 within the brackets that follow the function namesasvi(C3:H3). This statement
calculates the sum of the values in the cells rangingdgoH3.

Let us now try to compute the percentage of marks and display it in the column next to
the total marks in the mark sheet.

Eventhough SUM function is available under the category Mathematical
functions found in the Function Wizard, almost all spreadsheet
software also provides an AutoSum( E ) button in the formula bar.
This is because SUM is the most commonly used function in spreadsheet.
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In the last chapter we learned to insert formulain a cell. The total marks scored by the
first student is displayed in the cslias indicated in Figure 4.8ou know that the
formula for calculating the percentage of marks is

p= Marks Scored ,

= . 100
Maximum Marks

If the maximum mark for each subject is 50 the formula to be inserted in thgeisell
=13 /300 *100

Pres€nter key, the percentage of marks obtained by the first student is displayed in
the celli3. Copy the formula to the cells below to find the percentage of marks for all
the students as shown in Figure 4.5.

You can see that the percentage of the student ‘AngrdiSplayed as 81.3333333 in
Figure 4.5. Do you think that it will be better if the percentage is rounded to the nearby
integer? Or with exactly one or two decimal places? Here the furciioxD helps us

do this. Go to the cedi3 and click the insert function button. In thection Wizard ,
selectviathematical from theCategory drop down box. Double click on tRe©UND

function.

2 | Roll No Name Eng Lang Socio Journ E;:m' ;;gig' Toial Percentage

3 1 Arun K . 36 45. 42. 43. 38 40. 2
4 2 Aneesh M K . 30. 40. 32. 35. 28. 35. 200 66.66666667
5 3 Alex Paul 34 43. 33. 35 38 25. 208 69.33333333
6 4 AshaP 40 47. 42. 45 40 45. 259 86.33333333
7 5 Devika . 35. 43. 38. 40. 38. 40. 234 78
8 6 Shabnam M . 40 48. 45. 45: 40 48. 266 B88.66666667
9 T Aysha K . 25. 30. 20. 22. 18. 22. 137 45.66666667
10 8 Rahul P . 20. 30. 18. 25. 20. 18. 131 43.66666667

Fig. 4.5 . Marklist with perentage

Figure 4.6 displays the structureRafUND function as given in thiunction Wizard .

ROUND function rounds a number to the specified number of decimal phemeisD

function requires two values, thember to be rounded andcaunt . number can be

a cell address which contains the number to be rounded (here it is the percentage of
total marks) count is the number of digits to be displayed after decimal point. In this

2a 3
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Fiinction Wizard

|Functions Structure ROUND Function result ]81

Category Rounds a number to a predefined accuracy.
|Mathematica| |&

Function count {optional)

_ROUND ] The number of places to which a number is to be rounded.
ROUNDDOWN

SeRIESSUM number | fx | [13 |
g:gN count @ lﬂ E @

SINH

SQRT
SQRTPI
SUBTOTAL

SuM — Formula Result 181

SUMIF
SUMsQ L =ROUNDI{}3,0) S

TAN ‘

TANH

[ Array Help | | Cancel | | << Back | | Next =>> | | oK |

Fig. 4.6 : ROUND function

example, we need to round the percentage of total marks to the nearest integer value.
For this we fixcount as 0. The resultis shown in Figure 4.7.

Let us try to use thROUND function for displaying the percentage of total marks in the
rounded format at column K where the formula to calculate the percentage is entered.
This can be done by using the formula for percentage as the first argumerbioNbe
function as given belaw

= ROUND (13/300x 100, 0)

fle [<] fiw £ = [=RounDipal
A [] [ e |l o [ e [ ] a | w [ 1 ] 1 K

1 MID TERM EXAMINATION - HUMANITIES A

3 | Poli Mo Mame Evi  Lang  Socio Journ E;u'"“' m Totd  Parceriage (%)

2 1 ek ¥ 45 £ & W 40 2 31.333333

& 2 Anessh M E a0 40 2 35 23 <1 200 D& OBBBROOT BT

2| 3 |Alwrau ¥ & W\ ™ W 25 20 653339933 i
T 4 Mh;g.F' &0 4T L7 A% A0 45 29 B8.23333333 BO:
B - T S - S ¥ 7 78
T L] th,l;n.u.rn M 40 43 45 4% 40 48 250G BB OGBGBGGT B3
o | 7 musman B oW M @ 18 2 137 45.66666667 a6
T a Raed P 20 30 13 | 20 13 131 43.GBGGEGET i
(| 8 sactepe W s\ oMW o3 =W oW 188 B2 B2
T hln] JI}H a3 33 0 40 30 3a 211 733333333 o

Fig. 4.7 : Result of ROUND function

H :|
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Now, if we compare the actual percentage of total marks obtained for each student and
their rounded percentage of total marks, ‘Arun K’ will lose 0.33333333 percentage
when itis rounded. Students ‘Alex Paul’, ‘Asha P’ and ‘Joby’ will also lose the same
percentage due to rounding of actual percentage to the nearest integer Rsingyithe
function. That means 0.5 and above rounds to the next higher number and others to the
next smaller numbeiSuppose you want to round the value to the next higher integer
always.You can use theOUNDUP function as shown in Figure 4.8.

Fumctions’ Giuitis
LRbegry
[Mathhasialovs
Eunctian

ORI
ROURSIDOO N
RCAACUF
SERFESTM
5IGH

5IN

SIHH

SORT
SORTA
SUBTOTEL
LM

SLIMEF
SUME0
TaM

TaNH

1 gy

x|

RO

Funebion result |12

Pourels & numiser up ke the predefined accuracy,

Eoine [aptional)
The number of places ko which @ numésy i= to be noorced

513]

m
=
£
£
R
| |
=
=

Formula
= AR 3,00 A

Lancel == Hark

Fig. 4.8 : ROUNDUP function

The arguments needed for B@UNDUP function are the sameRSUND function but
the only diference is tha@OUNDUP function rounds to the next higher numibear
example 81.33333333 will be rounded to 82 in our mark list. The regatofDuP
function is shown in Figure 4.9.

Cr— P
a B | IR -3 [T TN - T ] ) ™ ) T T | ] [
1 MID TERM EXAMINATION = HUMANITIES A
2 |RaltNo Name Eng  Lang Socio  Joum CE]’_I“F'“- COMB. T Pescentage (%)
a 1 AnnK 36 45 az a5 36 an 244 sl.sasasa
a 2 Anaesh MK an 40 az a5 28 as 20 G BHEERET L
s 3 AlexPaul a4 43 s 36 36 26 208 F3.3333335 70
& 4 Asha P 40 ay 4F 45 40 45 254 B 3333333 ar
7 5  Devka 3B a7 aa a3 a3 a4 259 B6.3333333 ar
L] Li] Shabopm M 40 a 45 a5 E1¢] ag 2056 B0 GGBEEET an
» 7 Ayshak 16 5 20 1B 16 o 3z 3z
16 8  RahulP 18 a0 18 15 15 1B 114 ae a8
a1 9 SachinDew ao 3E 2B 3z 20 AL 166 62 &2
1z | 10 Jabw ) 33 =] 40 40 30 a0 211 TLE333333 ?1.

Fig. 4.9 : Result of ROUNDUP function

e
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Similarly you can find another function namrduNDDOWN in the function wizard.
You can try this function and observe thédénce in output.

COUNTIF function counts the number of occurences of values in a list that matches a
criteria. Now let us consider that we need to find the number of students who have
scored more than 80 percentage or more marks in the class. The function

=COUNTIF (K3:K12, “>=80")

gives the number of students who have scored 80 percent or more. The first argument
specifies the range of values and the second argument specifies the criteria. Note that
the criteria should be specified in double quotation marks. Refer Figure 4.10.

T S T

[ 'Finction Wizard'

B

Function result |4

Counts the arguments which meet the set conditions.

Functions | structure | COUNTIF

Category

|Mathematica|

Etiriction criteria (required)

ASINH [~]
ATAN

ATAN2
ATANH
CEILING
COMBIN
COMBINA
CONVERT
cos

COSH

coT

COTH
COUNTBLANK
COUNTIF

DEGREES oy

The cell range in which the search criteria are given.

range @ [k3:x12
criteria @ |">BU"

Result |4

=COUNTIF(K3:K12,"=>80") [2]

Formula

[ Array | Help Cancel << Back Next ==

| | | | ||
Fig. 4.10 : COUNTIF function
Table 4.1 summarises the mathematical functions with their syntax and description.

SUM () SUM(Numberl, [Calculates the total of a set of numbers or
Number2, adds all numbers in the range of cells.
Numbers, ...) Numberl, Number2, ..., Number30 are upto
30 arguments whose sum is to be calculated.
A range of cells can be entered by cell
reference as SUM(StartCell:EndCell).
ROUND () [ROUND(Number|Rounds the given number to a specified
Count) number of decimal places. Count is the
number of decimal places to which the valle is
to be rounded.

B EEEEEEEEEEEE———
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ROUNDUP (

ROUNDUP Rounds the given number up to a specified
(Number Count) | number of decimal places. Count s the

number of decimal places to which the valle is
to be rounded.

Check yourself

o o0k~ 0w NP

What s a function?

Name the function used to calculate the total of a set of cells.
The syntax of ROUND function is

Differentiate between ROUNDUP and ROUNDDOWN functions.
Write the function to display the number 67.8675 as 67.86.
What does COUNTIF function do?

ROUND ROUNDDOWN | Rounds the given number down to a specitied
DOWN () [(NumberCount) |[number ofdecimal places. Countis the
number of decimal places to which the valye is
to be rounded.
COUNTIF ()| COUNTIF Counts the number of values in the range that
(Range, Criteria) | meets the specified criteria.
Table 4.1 : Mathematical functions
» Prepake atable containing the name and age of all students in
your class using a spadsheet. Find the number of studegts
who have age gater that 17 and age less than 15 usjihg
LBt Us do functions.

Prepake a table containing the name and height of all studgnts
in your class using a spadsheet. Find the average heighfof
students in the class and theund the average height cect

to 2 decimal places using functions.

o
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4.1.2 Statistical functions

Statistical functions operate on a set of data and give summarised results. Spreadsheet
provides a number of statistical functiohgew of them are discussed in this section.

Consider the example of preparing the marklist that we discussed in the previous
section. Let us try to find the average of each subject and display it at the bottom row
of the mark entries. Subjectwise average is calculated for a particular subject by adding
marks of all students and dividing it by the number of students. But in a spreadsheet,
instead of performing this calculation you can directly use the statistical function
AVERAGE. TheFunction W izard for the functiomVERAGE is shown in Figure 411

|'F'u;.,—_ii'.'m;' Structure | AVERAGE Function result 131 7

Category Returns the average of a sample.
|statistical &
Function number 1 (required)
AVERAGE [~ Number 1, number 2;._are 1 to 30 numeric arguments representing a
AVERAGEA Yl population sample.
B 7 AllEem (@ B
BETADIST - number1 | A (e |G g
BETAINV i
number 2 !
BINOMDIST |£ |— | m |
CHIDIST number3 | f | |
CHIINV = |
CHISQDIST number 4 | # | |E| =
CHISQINV B
CHITEST Formula Result {31 7
CONFIDENCE -
CORREL =AVERAGE(C3:C12) |Ead |
COUNT d
COUNTA = h r
[+]
L1 Array Hel Cancel =< Back Next >> oK
P |

Fig. 4.11 : AVERAGE function

AVERAGE function calculates the average of a set of num¥euscan givewumberl ,
number2 , number3 , etc. Instead of specifying each numlaerage can also be
calculated for the numbers in a range of cells as shown in Figure 4.12.

Here the functioAVERAGE calculates the average value of the numbers stored in the
cells fromc3 toc12.

Suppose you want to display the maximum mark and minimum mark in each subject
and also the number of students who appeared for the class testin each subject in the
marklist. Here you can make use of the functians, MIN andCOUNT.

The functiorMAX returns the maximum value from a set of numb&ns can specify
individual numbers numberl, number2, number3, ...or a range of values in this function.

B —
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Fiinction Wizard

Category

[statistical

<>

Function

AVERAGE
AVERAGEA
B

BETADIST
BETAINY
BINOMDIST
CHIDIST
CHIINY
CHISQDIST
CHISQINV
CHITEST
CONFIDENCE
CORREL
COUNT
COUNTA

D)

-

Functions| Struciure

AVERAGE

Function result |31 7

Returns the average of a sample.

number 1 (required)

Number 1, number 2;...are 1 to 30 numeric arguments representing a
population sample.

= m— o1
1| — |
| — |
R )  — 1

Result ’317—

Formula
=AVERAGE(C3:C12)

TNEY

N

[«

[ Array [ Help

| | Cancel | | << Back || Next>> | | oK

Fig. 4.12 : AVERAGE function for range of values

TheMiIN function returns the minimum value within a set of numbers. The function

syntax is same agAX.

Category
|statistical 2

Function

COUNT
COUNTA
COVAR
CRITBINOM
DEVSQ
EXPONDIST
FDIST

FINV
FISHER
FISHERINV
FORECAST
FTEST
GAMMA
GAMMADIST
GAMMAINY =

1]

Functions| structure

Function Wizard'

COUNT

Counts how many numbers are in the list of arguments.

value 1 (reguired)

Value 1, value 2, ... are 1 to 30 arguments containing different data types
but where only numbers are counted.

w2 [of &)
value 2 ’E I:I @ -
wvalue 3 @ \:\ @

value 4 |E I:‘ @| [=]

Result IIG—‘

Formula

[~counTica:c12)

TNER

7

]

L1 Array Help

‘ | Cancel | | << Back || Next >> | | oK

Fig. 4.13 : COUNT function
COUNT function counts how many values are there in the list of arguments. It can also

count number of values within the specified range as shown in Figure 4.13.

Function result 110

The subject average, subject top score, subject minimum and the number of students
appeared for each subject obtained with the help of various statistical functions are
shown in Figure 4.14. The syntax of different statistical functions are summarised in

Table 4.2.

e

e
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A E e T o [ & [ & [ & [ & [« 3 I K
MID TERM EXAMINATION — HUMANITIES A

H

] S e
i Arun K | 36 45 42 43 38 | 40 244 81_3333333. 82
.ggg\%ﬂ MK | 30 | 40 32 35 | 28 | 35 200 ﬁﬁ_ﬁﬁﬁﬁﬁﬁ?‘ 67
Alex Paul 34 43 33 35 38 25 208 69.3333333 70
Asha P 40 a7 42 45 40 45 250 86.3333333 87
Devika 38 A7 44 43 43 44 259 86.3333333 87

N

Roll No Name Eng Lang Socio Joumn Percentage (26)

w

&

n

o

N
00N R WN

a8 Shabnam M 40 48 45 45 40 48 ESS B88.6666667 89

= Aysha K i8 25 20 is i8 99 33 33

10 Rahul P is 30 is 15 is i 114 38 38

11 Sachin Dev 30 35 28 33 29 31 186 82 62

27 10 Joby 33 38 40 40 30 30 211| 70.3333333 71

13 Subject Average 31.7 39.8 34.4 35.2 31.9 35.111

14 Subject Top Score 40 48 45 45 43 48

is Subject Minimum is 25 is 1is 1s is :l
L‘ Number of Students 10 10 10 10 10 9

Fig. 4.14 : Results of statistical function

AVERAGE Calculates the average of a given set| of
AVERAGE () (Numberl, numbgrs. Numberl, Number2, ... must |be
Number2, numerical values. It can also calculate the

Number3, ...) average of numbers in a range of cells. If is
given a\VERAGE(SartCell:EndCell).
MAX (Numberd, Gives the maximum value in a list of numbeis.

MAX () Number2, It can also return the maximum value in a range
Number3, ...) |ofcells.
MIN (Numberl, Gives the minimum vglye inalist of _numbers It
MIN () Number2, can also return the minimum value in a rangé¢ of

Number3, ...) cells.

COUNT (Value1, |Counts the number of values in the list of
COUNT () |Value2yvalues, ... agumentsValuel,Value2,Values, ... are
values. It can also count the number of vallies
in a range.

Table 4.2 : @tistical functions

J

Check yourself

function is used to find the highest value in a range of cells?
. The function used to find the lowest value from a set of numbers is

1
2
3. Name the function to find number of values in a range of cells.
4. Write the function to display the average of 30, 50, 40, 48.

5

. How do you display the number of students with value 'A'in the range D3JD13?
.
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4.1.3 Logical functions

Logical functions are used for checking a test condition. Consider a situation where you
need to display a result 'Pass’ or 'Fail' for each student, depending on the mark or
percentage of marks scored. For this, a particular condition is to be tested. Let us
consider that a student has passed if he/she gets a total mark of 40% or more. So the
condition will be based on the percentage of total score.

The logical functionr is used to test a condition. If the condition is true, then one action
is taken; if the condition is false, then anothetion is taken. Figure 4.15 shows the
structure ofF function in the:uncnon leard

[Functions | Structure | IF Function result |Pass
Category Specifies a logical test to be performed.
|Logical o
Function Otherwise_value (optional)
AND The result of the function if the logical test returns FALSE.
FALSE
IF
e Test | Alks>=20  ||@|
OR
2 Then_value |ﬁ | "Pass” | |
Otherwise_value | jfx | | "Fail" || (g |
Formula Result |Pass
[SIF(K3>=40,"Pass","Fail") N ig
[=
[ Array Hel, Cancel << Back Next == oK
p

Fig. 4.15 : IF function

The structure of ar function is:
=IF (Test, Then_value, Otherwise_value)

IF function has three partSest, Then_value andOtherwise_value as indicated in
Function W izard ( Figure 4.15)We can specify a condition that is to be evaluated in
Test. Here the condition can be evaluatedia® or False. If the conditionTsue,
Then_value is displayed and if the condition is Fatsgerwise_value is displayed as
the result.

In this example, the percentage of the first student is in thiecédiiorder to find
whether a student is 'Pass' or 'Fail' in thelaelwe need to specify the condition

K3 >=40inTest. If the condition iFrue, then we print'Pass’ as the result. Itis givenin
theThen_value . If K3 is less than 40, the result should be displayed as 'Fail'. It is

o
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specified irdtherwise_value . On clicking theok button the result will be displayed in
the cellL3. Copy the function to the other cells of the column. Now our mark list looks
as shown in Figure 4.16.

[z v fw B = [-Fke-aa ras e
A B [ ¢ T o T & T ¢F T & T v [ 0o ] 1 I [ [

; MID TERM EXAMINATION = HUMANITIES &

2 | Roll Ne Name Eng Lang Socin Joum ‘:E?H'“-F&;'G Totsl Percentage (W)  Result

| 1 aupk 3/ 45 42 43 3B 4D 244 B13333333 62

4 2 Apeesh ME o 40 2 e 28 3L 200 B4 BAGEEET &7 Pass

| 3 AlexPaul 34 |43 | 33 | 3 | 38 | =6 204 693333333 70 Pass

& 4  AshaP 40 47 42 45 40 45 250 B IEnE & Pass

7 | 5 Deuka 3 | 47 | a | 43 | 43 om 763 B53333333 67 Pass

B 4§ Shabnpm M 40 48 45 45 40 48 f}ﬂﬁ BHGGEGGET 89 Pass

® | 7 Aysmak 16 | 3R | | ass | i@ o aE 33 Fal

16 8 HRamlP 1B El] 18 15 15 1B 114 L Fail

1 9 SaginDey s0° | 967 |-oE | s | ga | o§a 165 62 62 Pass

1z 10 Joby EE] E] an 40 El] an A1 THEBBE M Fass L

Fig. 4.16 : Marklist with esult

Through the above example, we decided whether a student is considered as ‘Pass’ or
‘Fail’ based on the percentage of the total mark. Usually a student is decided ‘passed’
if he/she scores pass marks in all the subjects. In this case, instead of checking the total
percentage, we have to check the marks of each subject. Here the AND@mmes

to our helpTheAND function allows to check many conditions. It will rettiroe, if all

the conditions are evaluated tolbae; otherwise it will return False. Here a student

who scores 20 or more in all subjects is considered 'Pass'. The strugtiréusfction

is shown in Figure 4.17.

|anct_ions Structure | AND Function result !TF\UE
Category Returns TRUE if all arguments are TRUE.
‘Logical |
Function Logical value 1 (required)
AND Logical value 1, logical value 2;...are 1 to 30 conditions to be tested and
each retumns either TRUE or FALSE.
FALSE
IF - [~
NOT Logical value 1 C3>=20 3] [
'(I?FF:UE b Logical value 2 | fx | |D3>=20 [
Logical value 3 | fx | |[E3>=20 3] |
Logical value 4 | fx | |[F3>=20 3] [~
Formula Result ITHUE
=AND(C3>=20,D3>=20,E3>=20,F3>=20,G3>=20,H3>=20) [~]
E2]
[ Array Help | ‘ Cancel | | << Back | ‘ Next=>> | oK |

e

Fig. 4.17 : AND function
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UsingAND function we can test up to 30 conditions. The maximum number of conditions
that can be tested may change depending on the version of the spreadsheet package
used. Each condition can return eiffiere or False. In our example #eD function

can be specified as

=AND ( C3>=20, D3>=20, E3>=20, F3>=20, G3>=20, H3>=20)

The result will b&rue if the scores of all subjects are greater or equal to 20. If the score
of any subject is less than 20, the function will return Féfsecan say that a student
has passedAND function return3rue and failed if theND function returns False.

TheoR function is another logical functiofhe result 0br function will beTrue, if any

of the conditions i$rue and will be False if all the conditions are False. In our example,

a student fails if he scores less than 20 marks for any of the subjects. So the result of a
student can be determined usingdRdunction as

=OR (C3<20, D3<20, E3<20, F3<20, G3<20, H3<20)

Here the result will be true if the score of any of the subject is less than 20. Tort is if
function returngrue, we can say the student is failed, and if it is False the student is
passed.

TheNOT function is used in situations where we need to get the reverse of logical test.
That s, if the condition is evaluated to trive function returns False, otherwise it
returnslrue.

The logical functions in spreadsheet give eifinee or False as resulhe syntax of the
different logical functions are giveniable 4.3.

IF (Test,Then_value, | If the condition iSrue,Then_value is
Otherwise_value) returned; else Otherwise value is returned.

AND () |AND (Logical valuel, ReturnsTrue if all the conditions ai&rue;
Logical value2, .....) |otherwise returns False.

OR () OR (Logical valuel, |ReturnsTrue if any of the condition iErue;
Logical value?, .....) |returns False if all the conditions are False.

IF ()

NOT () NOT(Logical value) |Reverses the value of its argument. That is,
if test condition is evaluatesToue, then
NOT returns False and if the test return
False, NOTreturnslrue.

Table 4.3 : Logical functions

[92)
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Check yourself

1. The function used to test a condition is

2. Multiple test conditions can be combined with

functions.

3. Which function is used while combining more than one test conditiong and

the result will be true if any of the condition is true?

4. Name the category of functions which returns eififfldE or ALSE as

result.

4.1.4 Bxt functions

There are many text 0“

character
functions in a spreadsheet. T| ™=

important text manipulatior =z
funtions are explained below =i

ROT13
SEARCH
SUBSTITUTE

UPPER e

UinICHAR
LN OO0

It converts a text to the upp( =i
case (capital letters). Only th - am

manipulatiof s

UFPER

Coorrwerts Dont bor ugpercac .
beat rmquined|

Thi bt in wiich lomesy casa lotiors ana (o be correerted B0 capifals

walallen &

Forggula Aot [FACHIN T
=UFPERTEL]

Help | [ Canewl < BAck ey oK

lower case (small letters) letters
in the text are converted to the

Fig. 4.18 : UPPER function

upper case. Other characters in the text remain in the same form. Here we can give a
text as the argument. The argument can be a cell address also. The strueRER of

function in therunction Wizard
is shown in Figure 4.18.

=
el
-

LOWER =

_—0
[
==

TheLOWER function converty ==
atext to the lower case. Hefe ==
only the upper case letters in t1ef'=“_=
given text are converted to tie ==
lower case. =

N

e ey )

El e e R ] -

Fig. 4.19 : LEN function

—
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LEN A B
1 s )

Itis used to calculate the—-er your Name: Sachin T

number of characters in-—[Enter Email address: Sachin[@cmail.com
3

atext.
4 ;s ;

. . Name in Capital Letters SACHIN T

Flgure 4;:2g dlsé)lays g 2 Email Id in Lower case letters sachint@gmail.com

output of the above text =

functions. V Number of characters in your name |8
A

In our example, the
name and e-mail address
of a person is given in celld andB2 respectivelyTheUPPER function is used to
convert name to uppercase letters and the LOWER function is used to convert email
address lower case letters. The number of characters in the name is also displayed
usingLEN function. Note that space is also considered as a character

Fig. 4.20 : Bxt function examples

The structure and description of commonly used text handling functions are shown in
Table 4.4

UPPER () UPPER(EXt) Converts the given text into uppercase
LOWER () | LOWER(Text) Converts the given text into lowercase
ILEN () LEN(Text) Calculates the length of the text

Table 4.4 : '&xt handling functions

Check yourself

1. Which function converts an input text into capital letters?
2. Name the function that converts an input text into small letters.

3. The function used to find the number of characters in a cell is

\

4.1.5 Nested functions

Spreadsheet allows you to include one function inside another function. This is often
required to perform many calculations in a single formula and to produce the desired
output. Placing a function inside another function is called nesting of functions.

Consider Figure 4.14, which shows the results of statistical functions. The subject
average are 31.7, 39.8, 34.4, 35.2, 31.2 and Bb.It would be better if we round
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these values. Here subject average is calculated usigaiRaGE function As you
have already learned, tReOUND function is used to round a number to the specified
number of decimal placéale can use the/ERAGE function inside the@OUND function.

The function can be written as

=ROUND (AVERAGE (C3:C27),0)
Now the results will be 32, 40, 34, 35, 31 and 35.

In the case of nested function, the inner function is evaluated first and the outer function
operates on the result of the inner function.

Now let us assign grades to each subject. For this let us insert one column each after
every mark columniVe have already discussed how columns can be inserted in the
previous chaptetrades can be calculated based on the marks scored in each subject
using the following criteria.

It is clear that grades cannot be calculated

( Marks Grade |by testing a single condition. The IF
function we learned earlier has three parts;
40 or more A
A Test, Then_value and
Below 40 and 30 or mofe B Otherwise_value . Consider the case of
Below30and 20 ormote C the first subject (English). In thest part,
you can Specifg3 >=40. Then_value Wil
. Below 20 = J be 'A' because if the mark is above or

equals 40, the grade is 'A'. Thterwise_value is not a grade. Here we need to test
another conditiorc3 >= 30. For this we require anoth&r function in the
Otherwise_value part.To include a function in another function cl £ button displayed

to the left of each item in thr@nction W izard . As shown in Figure 4.21 the function to
find grade can be written as

=IF (C3>=40,"A",IF ( C3>=30,"B",IF ( C3>=20,"C","D")))
This can be explained asci$ >= 40, then the grade is 'A". Otherwise, cheakaf=
30. If this is true, then the grade is 'B'. Otherwise check#=20. If true, then the
grade is 'C' otherwise grade is'D'.

| B | =

“]-

Rall No Name

-

A K
Aneesh MK
Alex Paul
Asba P
Dewika
Shabtemam M
Ayaha K
Ratul P
Sachin Dey
Jatry
Sulbject Average a7 1 awr=y P | Cancal | Bk Bt o

St T e “Fig. 4.21 : Nested IF functions

BB N AN bW N

T I
N‘F|=|a|m|d‘m|u|n

=
=

[
k]
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In the example of the mark list that we discussed, a student is considered passed if he/
she has got 20 marks or more in all the subjects. Egdieghave seen that the function

AND OrOR can be used to test more than one condition. These functions will however
returnTrue or False as result. Here you have to check whether the mark of each
subject is greater than or equal to 20. If we are usiag@ifunction for checking the

marks of individual subjects, it will retuiimue if all the test conditions areue otherwise

returns False. So if aND function is used in theest part of thar function, we can

test multiple conditions. The result 'Pass' can be specifiedihdhealue and 'Fail'

will be specified in thetherwise_value .As we have already learned, the text givenin
theThen_value will be displayed, if th@est is evaluated tdrue and the text in the
Otherwise_value Will be dlsplayed if theest is evaluated to False. So this will give the
desired result.

How will you include amND | == A S L e

function in ther function? In ,«m_ 8 Btsions ST IR

the test section of the | L] -w-*__=°=°§
function, click on th £ button | e L o i
and selecaND function. Now o B e
you can set multiple conditions '
The function in the formula bal_~*™ — = T —

will be displayed as Fig. 4.22 : Nesting using IF and AND functions

=IF (AND ( C3>=20, E3>=20, G3>=20, I13>=20, K3>=20, M3>=20) ,"Pass", "Fail")
This nested function, will give you the result as 'Pass' if all the conditions mentioned

insideAND function are evaluated to true. The same thing can be doneBgungtion.
Figure 4.22 refers to the nestingr&dndaAND functions.

From the above discussion it is clear that you can include one function inside.another
This feature makes a spreadsheet a powerful tool for data processing. The final mark
listis displayed as in Figure 4.23.

=3 B | T = TS ) [ e e e P [ | E [ =
; MID TERM EXAMINATION - HUMANITIES A

7 |RollNo Name Eng OGrade Lang Grade Socio Grade Journ Grade CE;;' Grade -*.l'-l' Grade Toial Percentage  Result

3 1 nK 35 |8 |4 | A | a2 | A |43 | A [3 |8 |@a | A 244 B133  Pass

4 2 Amesh MK 3. | B ‘4 | ‘A |32 | B |3 | B |2 | € kBB 200 6667 Fass
5| 3 Aeesu 3 |8 |43 [ & |33 | B |3 | E [30| 8B |2 | C 208 6933 Pass
(& 4 gap W | A W | A a s | & || A a5 | oA 250 8033 Poss
7| s Dpeka 3® B |4 | A | M A | ez | oa | a3 | oA |[as | A 269 8633 Pass
| e | G Shabmpm M Al A 48 A 45 A 45 A Al A 48 A 266 H86T  Poss
o | 7 ayshak 1 | D |#8F [ico | @0 oo | am| B 1B D ] ) 33 Fal
2 4 RamlP 18 o an B 18 [} 15 o 15 o 18 &} 114 38 Foil
10| 9 sSecninpe 30 | 8 |z38 |8 | ga:| G |8 B |2 | 8 i B 1E5 62 Pass
|12 | 10 Joby EL] B L] B 40 A 40 A an B an B 21 7033  Poss

Fig. 4.23 : Complete Marklist of Humaities class
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,1‘ ™ e« Calculate the grades of other subjects in the examplg of

l marklist peparation.
Let us do

* Find whether a student is ‘Pass’ or ‘Fail’ by using OR functibn
inside IE

4.2 Data manipulation

A spreadsheet is often used to store a large volume of data. It can hold thousands of
records. Usually a column in a sheet contains the same type of data except the column
heading. The data under the column heading 'Mark' will store only numbers that represent
marks scored by students. The data under the column heading 'Date of birth" will be
dates and so on. The data presented in this structure is referred to as a data table. The
mark list is a data table because each column in the mark list contains same type of
data. Itis not practical to scroll through the entire worksheet each time to find a particular
record. Sorting and filtering are two powerful features available in spreadsheet that can
be applied in these situations. Sorting allows us to organise the data in specific order
where as filtering finds out records with a specific condition.

4.2.1 Sorting

Consider the marklist in Figure 4.23.In order to prepare a rank list, the student with
highest total comes in the first rotlve second highest total in the second row and so
on. Itis not easy to find the student record with highest total by scrolling through the
sheet, cutting the row and pasting it as the firstToen find the student with the next
highest mark and make it the second, @ so on.

Sorting allows us to arrange the data in a table either in ascending or descending order
of one or more column$o get the rank list, sort the mark list in the descending order
(highest values comes first) of total. The following steps are used for sorting

1. Selectthe entire table

2. Clickpataa sort from the menu bafhis will display asort dialog box as in
Figure 4.24.

3. Selectthe column from tisertby drop down list. (Select the column as column
0, the column ofotal marks).
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4. Now choose eithe¥scending orDescending option. (Here we chooSescend-
ing because the data must be sorted in the descending order of total marks).

5. Clickok.
aaz  [=] e E = [ ~
o B frors Cxfarin LR R 0 )
1 peatRy
B Cournm O ]
2 |RollNa Name N ! % Doscanding I Grade Towl Percentage  Rasul
1 lIIE = Then by A a4 8LIX Pass
& 2 ﬁl};;bh'lk Cuddned- g *::::Eg 20 G667 Pass
5 3 Alex Paul el g 208 6832 Pass
8| 4 AgaP . L . A | 2 #R33 Pes
T 5 Devip oo, A | 20 9833 Poss
¥ 6 ShaboamM A 265 HBAT  Pass
8 7 Ak ] " 33 Foi
W & AP o 14 3 Fal
n 9 sachin Dey - : B 166 62 P
iz | 10 loby o ||ceocal || bwlp || Bassk, 8 211 7033 Pass
Fig. 4.24 : Sort dialog box
The ranklistis shown in Figure 4.25.
" ] Ciui D E F. & W [ ] 3 L. B A O 3 )
i MID TERM EXAMINATION - HUMANITIES A
z | Roll N Name Eng Grade Lang Grade Socio Grade Joum Grade Ca“m“m 'm‘ Grade Tolal Percentage  Result
] I'sggqmu | A |4 | A |48 a4 s & s A | e | A | HE BRG] Pam
4 4  fAsmP 40 L3 47 L3 42 A 45 & 40 A 45 A 50 B3 Pass
5 5 Do B B &4 A M A @ A B8 A @ A Es ®D P
& 1 Amk i B 45 A 42 A 4 A k| B 40 A 24 Bl Pass
210 Upy 3 | B |3 B |4 | A 4 A W B | W B | M Tz P
& 3 AeyPad k2 B 43 A <] B ] B = B % c bl 5 Pass
9 2 AgesshMEK M | B |40 A | ®[B | = 8 B € | % B | AN 666 Pam
0 Sahin Dy |8 = m | m e = 8|2 o [ |e| s 0 Pass
u B ReP W | D (73 8| w0 s o (s o [sE | o] s Fal
17 fApsak 18 ] 5 = il c 18 b 18 1] D 4 H Fall

Fig. 4.25 : Ranklist
There are two sort buttons in ff@olbar Button (Ato Z) for sorting data in ascending
order and button (Z #®) for sorting data in descending ordéthen these buttons
are clicked, the data will be sorted only by the first column in the selection. These
buttons can be used if the data is to be sorted based on a single column.

To consider the data in a range of cells as a table, the following
points are to be noted.

» Donotleave a blank row between column heading and the data, as
the blank row and blank column indicates the end of the table.

e The column headings given at the top of each column mustbe in a
single cell and make it unique (preferably) within a worksheet.

e
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r B

When Sort is clicked from Data menu or using sort buttons, the cells
above, below, to the right and to the left of the current cell will be

selected until it encounters a blank row or column. A spreadsheet treats
the topmost row in the table as the column heading. So they can be
used to specify the sort column instead of column label.

. 4

In the Ranklist example, you have sorted the data based on a single column, named
‘Total'. If the total of two students is the same, who will get the priority? Here you can
use the optiomhen by in theSort dialog box. That is, if there are more than one rows
with the same data in the column specified for sortimgp by is used to specify which
column is to be considered next for sorting

[a1:012 1= fin E = [molino
— _:_-.- 3 r3 B !Hﬁﬁlﬁll'i!'. I L
Co i =
¥ Tomy M Ml AL A 2] # Duscanding
L) Ceakn Fernala Hindi Ther by
i Snksm Wle Hindl IGander 2 A
5 w’; ] B Dwiﬂﬂlhg
Fernple  Mali/alam Then by
X Asm P Fegl  Mggyabm || o | @ fagerdeg
finme 5]
7 Ragr M Mgyaln o g
L/ Anamika Femala  Hindl
(] i Hala Hinil
i Anesh MK P syl
1 Hachin Bey Mada Hindi
13 Aysha K Fernal alayalam oF || Larcel Haip Bsst
Fig. 4.26 : Sort window with multiple sort columns
[ a B | B This can be better explained by
1 | RollNo | Name Gender Seclanguage taking your Class Register as
28 1 AnceshMK Male Malayalam an example. Consider that the
3 2 Raeev Male Malayalam Class Register is being
4 3 Tomy Male Malayalam prepared. Before giving Roll
5 4 AshaP Female  Malayalam Number all the students have
6 5  Ayshak Female  Malayalam to be ordered in the following
7 6 |Fahima Eemale |ioyabm way. Students who have
8 7 RahulP Ve Hindi chosen Malayalam as the
9 8  SachinDev et Hindi Second Language comes first,
10 9 saleem Nide Hindi and then those who have chosen
11 10 |Anamka emde [tk Hindi. In each language, boys
12 11 Devika Female [ come first, then girl#t last the

Fig. 4.27 . Sorted Class Register names of the boys and girls in

e
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each Second Language section are sorted separately in the alphabeticEherder
Sort dialog box is shown in the Figure 4.26. In this dialog box, veby as ‘Sec.
Language’, the firsthen by as ‘Gendérand the secorthen by as ‘Name’. Now

click ok button and observe what happens.

The sorted list is given in Figure 4.27. Now the Roll Numbers can be given.

4.2.2 Filtering

Filtering allows us to display only data that meets some criteria. Filtering temporarily
hides the data in a spreadsheet that does not meet the condition. In our Marklist
example we have scores of each student in each subject, grades, total marks and the
result. Now let us prepare a list of students who have passed using the filtering feature
in spreadsheethere are two types of filterimgutofiiter andStandard Filter .

a. Autofilter

Autofilter displays a dnedown list containing all the values in each column and allows
to filter the rows based on values in the Tiste steps for filtering usinutofilter are
given below

C

F

G

L

1

2

Roll ﬂName

1 AunK
2 Aneesh MK

A B

A"
MID TERM EXAMINATION - HUMANITIES A

o ng Gradﬁ Lanfﬂ Grad[r::] SOCIE Gradﬁf% Gradf?j Enu Gmﬁ A E Grad@TotalEPerceanﬁ Resuﬂ@

Al
# 813 Top 10
35 200 6657 Standard Filter...

-empty -

P Q

Kl 4 /A i 3

i 3
€ 4 Asha

40

> | oo | oa | o3

4
4

b= S . S S -

3

LY

= | o |

35
4

A
B
B
A

3
4

> | o ey | e

%
4

x> | O | OO | >

208
59

033: not empty -
Fail
333 Pass

Fig. 4.28 : Dop down list in theAutofilter
1. Selectthe entire table.
2. Click on theData menu.
3. Selectautofiiter from theFilter option.

A drop down arrow appears in each column. Click on the arrow in the column for
which we want to specify the condition. In the case of 'Result' column, the screen will
appear as in Figure 4.28.

The drop down list in the 'Result’ column displays 'Fail' and ‘®éeswiill select ‘Pass’
because we need to get the list of passed students. The result afiegileg option

is shown in Figure 4.29.

Observe the result carefullfow numbers are not in ordéhis indicates that some
rows were filtered out. This is because they do not satisfy the specified filter condition.
We have specified 'Pass' as the filter criteria.

—H.L;_
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A ] B [cTofeleleJwl it [JTeJoe[w][nwlo] ¢p [ g ]

1 MID TERM EXAMINATION - HUMANITIESA

2 RnIIPHName O ng]GradE Lanfﬂ Gradﬁ Sucﬁ Grad@‘]m"E Grad@ Enn Grad@ A ‘Eﬁ GraﬁTotal Per:emaﬁ Resun
3 1 AunkK 36 B 45 A 42 A 43 A 38 B 40 A 244 81.33 Pass
T 2 AI\'IQ@\;\D\ MK 30 B 40 A 32 B 35 B 28 . c 35 B 200 66.67 Pass
s | 3 .AlexPauI . ¥ B | 43| A | 32| B |3 . B | 38| B |2%|C 208 69.33 Pass
T. 4 AshaP 40 A 47 A 42 A 45 . A 40 A 45 A 259 86.33 Pass
|5 .L),g\ﬁij(g . ¥ B 4T A M4 A B8 . A 83 . A 4 A 259 8633 Pass
T 6 'gngpym M 40 A 48 A 45 A 45 . A 40 A 48 A 266 8867 Pass
T 9 |Sachin Dev 30 B 35 B 28 € 33 . B 29 (o 31 B 186 62 Pass
T 10 Joby 33 B 38 B 40 A 40 A 30 B 30 B 211 7033 Pass

Fig. 4.29 . List of passed students usihgtofilter
Autofilter allows

selection of recor
that displa
identical values i
the specifie
column. Here the filter condition is tested for equalibat means it will display the
records that contain the specified value in the column in wiitotiter is applied. It
hides the rows from the result that do not satisfy the criteria.

When you apply an additional Autofilter onanother
column of a filtered data range, the other combo

boxes list only the filtered data.

In addition to filter data based on the values in the colamsfiter permits to filter
top 10 rows. The top 10 filter works only with numbers. It will display top 10 rows
without sorting.

To display all records again, selectAieentry in theautofiter combo boxTo cancel
data filter and display all data, reselect chamsea Filter & AutoFilter again.

b. Standard filter

Standard Filter iS used when the data is to be filtered based on a range of values in
particular data fields (column). It can also be used when multiple conditions are to be
used for filtering. These multiple conditions can be combined with either a kagizal

or a logicalor operator

Suppose you need the list of students whose percentages are above 75 and who got 'A
grade'in English.

This cannot be done hiye Autofilter , as there are two conditions and one of the
conditions does not depend on equatityndard Filter can be used in this situation.

The first condition is Percentage above 75. The second condition is grade of English
should be 'A'. Both the conditions should be satisfied. Connect the conditioasmvith
operatorThestandard Filter window is shown in Figure 4.30.
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|-z} & B - ] L 4] H ] 1 E L L] H =] P ]
1 MID TERM EXAMINATION - HUMANITIES A
2 | Rall No Wame Eng Grade Lang Grade Socio Grade Joum Grade CEW Grade i;?lg Grade Totl  Percentage Result
s [T Janx W SR T B an e
Fiter cniens =
% Z e MK € Ciperator Fleld nome: Conditicn Walue GEA7 P
$| 3 APl £ T T Gl I 1533 Poss
§ 4 Aapap 40 | [aND__ 3] [coumad £] [= z)[x JE 8633 P
15 Dk £l — e : B3 Pass
5 & ShatgaiiM an ! [ 3BAT  Pass
8 7 Anhk 18 e —— — — 3 Fail
1 @ RawlP 18 [ [Membptienc 3 el Ml g 3B Fai
8 SaghinDav 08 |35 | B | @0 3| B || & |3 | B 18 6 Pass
1| 10 by 3 | B |38 | B | | A |4 | A |30 B |3 | B | A I Pas
Fig. 4.30 : Specifying conditions irta®dad Filter
The result of applyingtandard Filter is shown in Figure 4.31.
A ] B [cloJeJrJoeolwltv[j[efr[m[nfof] » [ o]
1 MID TERM EXAMINATION - HUMANITIES A
: Comm, Comp.
2 (RollNo Name Eng Grade Lang Grade Socio Grade Journ Grade Eng Grade Apphn Grade Total Percentage Result
6| 4 AshaP 0 A 4 AR A 8K A | A S A K 86.33 Pass
8 | 6 ShabnamM 0 A 8 A | 4H A B A N A 48 A 266 8867 Pass

Fig. 4.31 : Result oft&ndad Filter

To remove a filterclick inside the area where the filter was applied, then choose
Data ® Filter ® Remove Filter .

Check yourself

1. Arranging data based on asding or descending order of one oremmlumn

is known as

'Sort' option is available in menu.
3. How can we display the data in a table that meets a specified conditiop?
4. More than one conditions can be specified in . filter

» Create a table containing the sajadetails (Employee N
Name, Designation, Sakgr of employees in a compargot
the details of employees in the ascendirtgoof their name

» Display the details of employees whose Salary is above 18,000
and Designation is 'Accountant'.

Let us do
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4.3 Charts

Itis much easier to understand data when it is presented grap@icattg are graphical
representation of numeric data. Charts make it easier for users to compare and understand
statistical data. They can be used for data analysis. Charts can present data entered
into the worksheet in a visual format using a variety of graph types.

Charts are constructed with the numeric data entered in the worksheet. The data can
be individual numbers in a worksheet or a data series within a column offai®w
section explains how you can create simple charts from the data.

The following are sales detailsABBC Ltd. during the four quarters of a ygaarry out
the following steps to create a chart.

1. Selectthe datarange.

2. Selectchart from thelnsert menu or click on the chart icon on ff@ol bar This
will display Chart Wizard .

3. Choose ahart Type. There are many types of charts in spreadsheet lik
Column , Bar, Line, Pie, etc. SelecColumn type.

4. Click on theData Range . The selected range will be displayed. Ensure it is
correct. If needed, make the necessary changes.

A B D H -
1 ABC Ltd Chart Wizard g\
2 Sales Report 2013-14 Steps Choose a chart type
3 Quarter Sales Amount (Rs) || memmgres L | = [ET=]
B i
4 Apr & Jun 12_5_000. 2, Data Range @ P;Zr | M M M
5 Dul — ,,SNCQ 100000| 3. Data Series g e | .
5 loct—D 1500001 4, Chart Elements A% Line d =
a ec ] [ % (Scatter) [aotock |realstc J
lan —Mar 140000 #3 Bubble O
& Total 515000 B et _——
il | ﬁ Stock Cylinder
10 m Column and Ling Cane
11 IPyrarm:I
12 ——— =
13 << Back [ Mext = ] [ Finish 1 [ Cancel ]
14

Fig. 4.32 : Chat Wizard dialog box

5. Click chart Element s and give titles for graph, X axis amMdxis. Herechart
Title IS given as 'Sales Report), titles for X-axis is 'Quarter¥-amas is ‘Amount’.

6. Click Finish .

4.3.1 Chart elements

A chart has many elements. Some of these elements are displayed by default, others
can be added as needed. Here are some standard chart elements.
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1. ChartArea : Itincludes the
entire chart and all its ele
200000

ments. 1E0000
1ED0D

2. ChartTitle :Acharttitleis| o0 ' |
1 1 ~ 100000 -+ - 2 1 Sales Amourt (Rs)
the descriptive text for ¢ oo .
chart. o '
40000
. . 20000 !
3. X-Axis Title :Atitle given 0 . o i 3

. Apr—Jun Jul-Se Oct -Dec Jan - Mar
to the X-axis data range. i i

Quarters

4. Y-AxisTitle : Atitle given Fig. 4.33 : -Column chart
to theY-axis data range.

Sales Report

&mount

5. X-Axis Category : These are the categories of the data which have been plotted.
These are taken from the first column or first row of your data range.

6. Y-AxisValue : This is the data range marked to plot the data series.

7. Datalabels : The values of the data series plotted.

8. Legends : Alegend is a box that specifies the calsymbol or pattern assigned
to the data series.

4.3.2 Chart types

Spreadsheet provides various types of charts to help you to display data in different
ways as per the need of the viewers. The type of the chart is determined by the type of
the data you are using and presentifayl can create a new chart or can change the
existing chart type.

a. Column charts

This type of chartis commonly used to compare values across categories. They are
best for charts that have relatively small number of data. They represent data in vertical
columns. Itis easy to understand and is the default chart type. They give very effective

results to analyse the data of the same category on a defined scale.

b. Bar charts

Bar charts are used to show comparisons between individual fiemske a bar
chart the data should be arranged in the form of rows and columns on a worksheet.

The composition of column or bar can be stacked in more than one colour to represent
the contribution of each portion of the category to the total for that category

..
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c. Line charts

Data represented in columns or rows in a worksheet can be plotted with the help of line
chart. Line charts can be used to display continuous data over time with respectto a
common scale. Thus, Line charts are the best for viewing data trends at equal intervals
of time. The horizontal axis (x-axis) is used to represent the category data and all the
value data is distributed uniformly along vertical axis (y-axis). Itis ideal for representing
large data that show trends or changes over time where you want to focus on continuity

d. Pie charts

Pie chart is used to display how much each part contributes to a total value. It is very
useful in a situation where one has to show the relative proportions. It offers greater
visual clarity In case of pie chart only one data series is used. If more than one data
series are selected, spreadsheet uses the first series.

When we create a pie chart, the spreadsheet totals the data points in the series and then
divides the values of each data point into the series total to determine how large each
data point's pie slice should be. It is effective where there is small number of data
points. Generallythere can be maximum of five or six data points or slices in a pie
chart. If the points are more in number then it becomes very difficult to interpret the

chart. Besides, it is very important to note that the values to be used in the pie chart

Seles Repar Seles Report
200000
o —

0
eom oa -c |
::mm = Amaue fFnh = ] W Sakas Aot (75 8
1l el 1 e —
e
e -t
° Apr-dun  Mi-Sep  Oei-Dec - Me a S AL L
Crsarlens St
Fig. 4.34(a) : Column chart Fig. 4.34(b) : Bar chart
Saks Report Sales Rapert
Xam
e e ]

; 1% ——Sdes Aeeard (Re] & 0:—{;:'
B0 oo =
&00d
20000

.IE- Jun A = Bep Ot = Dar Jan = W
Guprier:

Fig. 4.34(c) : Line chart Fig. 4.34(d) : Pie chart
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must be all positive. If there are some negative values, in that case the negative values
will be automatically converted in to positive values. Figure 4.34 displays different
types of charts.

Now let us consider the sales detailaBC Ltd. displayed in Figure 4.35. Here the
data of sales done by three salesmen in the four quarters of the year is given.

Let us draw a column graph
A | 8 [ & [ B ] E | with these datd\e have three
ABCLtd series of data corresponding to

1
| 2 | Sales Report 2013-14 | )
3 | Quarter Rahul Sachin  Saurav Total Sales (Rs) each salesman. The range Is
r-dn 5000 G000 4000 IS0 selected aga to D7, Then
5 Jul-Sep 40000 37000 38000 115000
¢ Oct-Dec 48000 60000 50000 158000 follow the steps used to create
& [Total 578000

clicking therinish button the
chart will be displayed as in
Figure 4.36.

lfig. 4.35 : Quaterly repott of diffelent salesmen

Compare this chart with cha*
in Figure 4.33. In the previoL
chart there is one colum

Annual Sales Report
Salesmanwise

70000

corresponding to eac "0 ' '
50000 | ®Rahul
quarterNow there are thre s u Sachin
| d o000 - | Saurar
columns corresponding t £ __ _ _ _
each salesman. Howdoyc 1w - -
] T |

identify the column of ¢ Apr-dan  Ju-Sep  Oc-Der  Jan-Ma
particular salesman? Heret. ._ e

colour legend comes to help.
The legend is shown in the right side of the chart. It tells which is the colour used to
represent each salesman.

Amount

Fig. 4.36 : Bar chart

Try the same data with other types of chditiés data is not suitable for Pie chart as
this contains three series for each quaRerchart can deal only with one series of
data.
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ChartWizard contains more options than we discussed. They are beyond our scope.
Stll you can experiment with options availableitart Type , Data Range , Data Series
andcChart elements .

Check yourself

1. The graphical representation of numeric data is known as
2. The type of chart that supports only one data series is

a) Column b) Bar c) Line d) Pie
3. Which chart is used to show the upward or downward trends in vplue
over time?

* Prepaer a column chdrthat shows the comparative studyfpf
each subject in the mark list.

Letus do « Tapulate the data of suey elated to the soae of drinking
water in your locality and draw a pie chart.

In this chapter we have familiarised ourselves with the spreadsksagé amount

of data can be entered in multiple sheets of a workielkan perform diérent
calculations by entering expressions or formulain a cell to perform calculations. In
the first section of this chapter we saw that there are many built-in functions available
in a spreadsheet that make calculations even simpler and comparisons possible.
These functions are categorized intéedént group3/Ve have discussed only a few
functions in the spreadsheediscussion on all the functions available in a spreadsheet

is beyond the scope of this book. Sorting and filtering are powerful features|of the
spreadsheet that makes it an ideal tool for data analysis. In this chapter we also
learnt charts. There are different types of charts in a spreadsheet. Charts can be
used to provide information in a pictorial form. They make it easy to understand
facts.
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After the completion of this chapter the learner will be able to

. identify the use of different mathematical functions - SUM, ROUND
ROUNDUR ROUNDDOWN and COUNTIF

. identify the use of diérent statistical functiong®®VERAGE, MIN, MAX
and COUNT

. identify the use of diérent logical functions - [AND, OR and NOT
. identify the use of different text functions UPPER, LOWER and LEN.
. sort data in a spreadsheet.

. identify the use of Filtering.

. compare different types of charts.

Lab activities j

1. Prepare the salary bill of employees of an organisation with following information
using a spreadsheet: Employee Code, Name of Employee, Designation, Basic
Pay DA, GrossPayPF, Net PayDA is calculated as 55% of the Basic Pay
GrossPay = Basic Pay + DA. NetPay = GrossPayFiFamounts should be
rounded to the nearest rupee. (Use functions whereever possible.)

2. Prepare atable containing the sales of 10 salesmen. The table consists of Serial
No, Name, Districé\ctual Sale&\mount, Expected Sal@ésnount, Difference in
Sales and Bonus. Bonus is calculated Astifial Sale&\mount exceeds Ex-
pected Sale&mount, then Bonus is 5%, otherwise Bonus is 3%ctial Sales
Amount.

a. Sortthis table with highest to lowest Bonus. If Bonus is same, sort with highest
to lowesiActual Salesmount.

b. Filter the salesman in such a way that only those salesmen who have Bonus
more than 10000 and have a positive Difference in Sales are displayed.

[Sample guestions ]

Very short ansver type
1. Whatis afunction?

2. function is used to calculate the total of a set of cells.

o
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o o &

The syntax of ROUND function is
Name the function that is used to find highest value in a range of cells.

Which function is used to find number of values in a range of cells?

Which charts are considered suitable for viewing data trends at equal intervals of
time?

Short answer type

© © N o 0 &~ w NP

Differentiate between ROUNDUP and ROUNDDOWN functions

How does a function differ from a formula?

Explain different mathematical functions.

How do you display the number of students with value 'A'in the range D3: D13?
Write the function to display the number 67.8675 as 67.86.

Explain logical functions.

What do you mean by nesting of functions?

What is sorting?

How do you sort a table of data based on a column?

10. Explain different types of filtering.

11. "Standard filtering offers more flexibility". Explain.

Long answer type

1.
2.

Explain the elements of a chart.

Write the steps to create a chart.



Presentation Software

You were familiarized with the presentation software
in the previous classeééle use the presentation
software for making a presentation with the help of

e Starting presentation

software graphs, pictures, sounds, videos &fresentation
+ Creating a presentation program helps both the speaker and the viduer
’ ég?r:]z?tti?lzwasgl(ijgs presenter can easily convey ideas, and the viewers
o Text formatting - can grasp the ideas better than in mere speech. Thus
Character, Paragraph if we are able to present our ideas graphically with
o Bullets and numbering sound and visual effects, it will be more effective
o Setting the background - . . . .
Slide, Object and productive. This chapter introduces slide
* Adding images to the slide preparation and slide layout facilities available in the
0 SRS . presentation softward/e will also discuss various
e Duplicating and deleting . . ) .
slides formatting features like adding text, images, tables,
* Inserting a table in a slide background, fonts, animations, sound, videos, etc.

e Inserting a sound file

e Inserting a video clip in a
slide _ Open Office Impress and Microsoft PowerPoint are

e Inserting hyperlinks . .

. Adding action objects the two popular software available for preparing a

« Drawing figures in the slide presentation. Most of the tools available in these

in the presentation software.

o Ve el dlieks software are similar
o Normal
o Outline . )
o Notes 5.1 Starting presentation software
o Handout

o Slde Sorter Presentation software is used to demonstrate a
« Using slide animation concept or subject in front of others with the help of

effects pictures, audio and vided presentation is
0 EliE HEmEms composed of several slides. Presentation software
* More presentation settings . . . .
« Printing a presentation consists of an editor to create attractive slides that
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contain graphics and a facility for slide sh&nesentation tool facilitates the creation of
presentations on any particular topic like uses of Internet, global warming, social
networking, etc.

Let us prepare a presentation to give awareness about the importance of saving our
environment from various threats. Before we start, we should have a clear idea about
the content and the structure of the presentation. The first slide in the presentation
usually contains the title of the presentation and details of the preSéetsecond

slide gives an introduction to the topic. More details about the subject are included in
the succeeding slides. The contents in these slides can be presented with the help of
bulleted lists, images, tables, audio and video. Instead of presenting the matter in
paragraphs, it would be better if they are presented in the form of a bullefetElist.

the contents are presented, it will be better to conclude them in the presentation.

In this chapterwe use Open @€e Impress as a tool for creating the presentation.
Note that there may be changes in the features available depending on the software and
its version. When we open Impress, a dialog box showirrgdkentation Wizard as

in Figure 5.1 appears on the screen.

Fressntation Wizand “

Type
2 Empty presentation

(1 Erom temnplate

) Open existing presentation

[#] Preview
[T P not show this wizard again l
T = Y Newss| ][ Crese

Fig. 5.1 : Pesentation \i¢ard dialog box

The three options in this dialog box &repty presentation , From template andOpen
existing presentation

e
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TheEmpty presentation option is selected by default and thendfeate button at the
bottom of the wizard is clicked. The window as in Figure. 5.2 is displayed.

Title Bar
Standard

B Untitied 3<0pL._ MenuBar : _Tool Bar A=l

E;l! Edit I’uu-hurl frmat Tooks E-I'rdeShm.r Wendow  Hedp

B-BH= - aa vE - F-o- e
B = | 0M0em ! M Gray (=] &
Stides x wﬁe [ Notes [Handeut | Siide Sorter Taskes
| 1 — | || b Master Pages
i Formatting lick fo add title B Liyeiis
N S £ Table Design
i | Custom Animation

LS

Clzk 15 a2d 14ag

Title Object

a 1] (]

: i b . B Shide Transition I
ki /oEeT 2@ -e-lfE-w- X2 e

rssrn0 B 0,00 £0.00 Shidel/1 | Default | ©

Fig. 5.2 : IDE of pesentation softwar

Let us discuss the dg@rent components of this windo@n the top of this window
there is aitle Bar with the name of the presentation on it. Below thigeau Bar
containing menus likeile, Edit, View, Insert, Format , Tools , Slide Show , etc. are
shownThe diferentTool Bars like Sandard, Presentation, Drawing, etc. are displayed
below it. TheToolbar consists of icons for frequently used commands. On the right
side of the window we can see tlaeks pane. Diferent slide layouts, master pages,
table designs, custom animation, slide transitions, etc. are availablgaakdisane.

On the left side there is tistides pane. It shows the different slides used in the
presentationlhesStatus Bar is shown at the bottom of the winddwthe centre of

this window is the working area on which we can insert text, picture, sound, etc. This
window together with all these components is called the Integrated Development
Environment (IDE) of the presentation.

Bodyobject Yy .

5.2 Creating a presentation

Let us start creating a simple presentation with Open Office Impress. This section
describes the procedure for this. Suppose you open Impress ancopted
presentation, the first slide of our presentation appears.

o
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Designing the first slide

Let us give our presentation the title 'Save our Planet - Earth'. By default, the design of
the first slide consists of provisions to add a title and a text. Click on the provision given
for the title and enter heading of our presentation. Simithdyname and class of the
presenter can also be entered in the box bAkbsy entering the title the slide appears
asin Figure 5.3.

[Normal e ot e | e Sarar |

Save our Planet — Earth|

SACHIN T.

Presented by I
+1 Humanities ‘

"

Fig. 5.3 : First slide

Saving a presentation

Now, we can save this file in a foldeFor this, click thesave icon g in the
Standard toolbar or press the shortcut K&tylst S. While saving the file for the first
time, thesave As dialog box appears as in Figure 5.4. In this dialog box choose the
folder and specify a file name. Click thave button. Now the file is saved.

e i
gm| | s Camputer ¢ Dute (2] & r|

]

:

|| Crgerss v B el = @
& GoogkeDive = Hane C Die mpdied Tyee
1 Rncart Pacen
M e matsh yeur ssash
i Libraries
Y Dacument:
ol Music
i Pictures "
H vidsm

% Compuber
L Local DEk ()
i Dta [0 e " ] [
Figname  SaveEmth] =1
Savom wn typc | ODF Drassertaticn {.odp) -

] Sutams fils nema
[t

] Séwe with passsard
Eoil Ay peings

r— [t ] [t |
Fig. 5.4 : Saving the pisentation
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Opening a presentation e View - x
~ Layouts

To open an existing presentation, chaegea Open or - -
Ctrl + O .An Open dialog box appears. Select the file tl | | =]
we want to open and clickpen. \ ' \ \ \

5.3 Adding new slides — ] [=]
While designing presentation, we may need to add r ‘ —;‘ ‘—‘

slides. Let us now add a slide that introduces the topic = | — |
the menu itenmsert & Slide to add a slide. Here, we choo —— —
theTitle Only layout from the predefined layouts in ttagks Lf\ \ - \

paneg(refer Figure 5.5).
Entering text in a slide S

& Slide Transition

In this slide we introduce the topic. Here, we will have's_';\ _ .
heading and a narration about the topic. There are two Wa')% 55 Pedefined
to add text in a sliddext can be typed directly in the text
elementin a slide or using thext tool in the Drawing toolbar

By directly typing the text in the slide

Here, text can be added directly to the title object and the body object. For entering a
text, click on the object as described in Section 5.2. Enter the title as 'Our Earth'.

By using aText tool
1. ClickontheTexticon| I" on the Drawing toolbar
2.  Click and drag to draw a box for ttext on the slide.

layouts

3.  Type the contents in the text box and click outside the textbox to deselect it.

Our Earth

Earth, our home planet, is the enly planet in the
solar system where life exists. Earth is unique

because of the air, water and a variety of living
things that survive here. This beautiful creation
called earth is a gift to us.

Earth is fast getfting abused by man and his
growth.

Fig. 5.6 : Entering text in slide




Computer Applications (Humanities) - XI

Check yourself

Name any two popular presentation software.

The text tool is available in the toalbar

1
2
3. Give the names of different components of presentation software IJE.
4

Write the shortcut key to open afile.

5.4 Formatting a slide

Formatting a slide is a way in which its contents are arranged and presented. Let us
discuss the methods available in presentation software for making the slides more
attractive. The appearance of slides can be enhanced by formatting the text or by
setting the background of the slide.

5.4.1 'Bxt formatting

Appropriate text formatting can give a presentation a consistent look aAgfghg
effects to the text in a slide is called text formatfirgxt formatting can be classified as
character formatting, paragraph formatting and list formatting.

a.Character formatting

Shance i

Setting the font face, size, COlO|| s o s [pamsian .
and other effects to the charact(| =" L minic o
. . Pl ] e e
in the slide is called charact( | T
formatting. Character formattin| & i s Bkt e o
options are available Formata Par : N
Character menu or clicking the brguegs

. "B Eraghsh (RS =
character butto in theText

i The sems fank va i be wesd on beth your pravter nd pour icman

Formatting toolbarA Character
dialog box is displayed as shov Arial
InFigure .7. o s = |

TheFont tab ofCharacter dialog "

Fig 5.7 : Character dialog box

box can be used to select the

desired font face, style (RegulBold, Italic and Bold Italic) and the size of the font.
Font Effect s tab is used to specify a font colpgives efiects like embossed, engraved,
outlined, shadoyetc. It can also be used to specify the style and colour of underline,
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overline and strikethrough. TResition tab provides facility to make a text superscript
or subscript. In addition, it allows to set the spacing between the characters.

b. Paragrgph formatting

These formatting features apply to a paragraph of text. Indentations, spacing, alignment
and tab setting can be done using this feature. $etect a Paragraph menu item

or click the paragraph butn on theText Formatting toolbar to view tiraragraph

dialog box as in Figure 5.8.

Indentation of the text, spacing before and after the paragraph and spacing between

i = N
Paragraph ﬁ
Indents 8 Spacing |Alignment |Tabs |
Indent
Before text : 0.00'] 3-5.
After text oot 2]
First line loogr [ |
_ =
Spacing
Above paragraph {0.00" :_I
Below paragraph I:II}EJ" - :
Line spacing
Single |E” of I
[ OK J [ Cancel I ’ Help ] [ Reset ]
o

Fig. 5.8 : Paragraph dialog box

lines of a paragraph can be set usidgnts & Spacing tab of theraragraph dialog
box.Alignment of a paragraph can be selected fatgnment tab.Tab stops can be
set usingabs.

After applying the character and paragraph formatting, the presentation appears as in
Figure 5.9.

s -
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Our Earth

Earth, our home planet, is the only planet in the
solar system where life exists, Earth is unigue
because of the air, water and a variety of living
things that survive here. This beaufiful creation
called earth is a gift to us.

Earth is fast getting abused by man and his
growth.

Fig. 5.9 : After applying character and pa{ragraph formatting
5.4.2 Bullets and numbering

Bullets and numbering allow to present a list of items in the slide attracwilys
and Numbering can be accessed using the menu Hematting & Bullets or using
Bullets and Numbering icc in the Formatting toolbar

In our presentation about the earth, let us add a new slide about the issues that affect
our environment. For this, we add a new slide and select a layout that contains bullets.
Type the points in the bulleted li$b change the format of the bullets, select the list of
items and then click the Bullets and Numbering icon.Btltiets and Numbering

dialog box as in Figure 5.10 appears.

TheBullets and Numbering  dialog box
contains five tabs namelullet s, [Fmimms TR

[ Bkt s e [Graghcs Posain [Cusoma|

Numbering type , Graphics , Position and || .

Customize for formatting the lists. Thq * . i
Bullets tab is used to set the style of tj| ' .
bullet. To use a more attractive graphiq| -
bullet, choose a suitable bullet from t
Graphics tab. Numbering type tab
provides option to select the differe
numbering styles availableosition tab || | |
allows to set indent, width of numberir e

and alignment of the different levels dfig. 5.10 : Bullets and Numbering dialog
box

ﬁ 4 \l
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Mol |cutine Mot andout | suoe socter |

* bullets and numbering.
Major Causes The style and
appearance of the levels

« Pollution (Air, Water and Soil) )
of bullets and numbering

= Deforestation

- Urbanisation can be modified
+ Excessive use of plastics according to our
= Depletion of ozone layer requirements using the

Customize tab of
Bullets and Numbering
_ dialog box. Now the

Fig. 5.11 : Slide with bullets - new slide appears as
shown in Figure 511

5.4.3 Setting the background

We can set diérent background styles to slides, to make the presentation more beautiful.
The background styles can be set for a slide or an object in the slide.

a. Setting slide background

The background of a slide can be given az=
colour, gradient, hatching pattern or bitm ). fo
This can be done using the menu opI
Format a Page and then select th
Background tab from thePage Setup dialog
box as in Figure 5.12.

35

Setting background colour

A uniform colour can be set as th 'e [0 [ Coned |[ e | [ b |
background of a slide using thelor option Fig 5.12 : Backgound tab of Page
in therill dropdown box. Choose the desired Setup dialog box

colour from the list of colours displayed

below and then clickk button as in Figure 5.13(a). This will display a confirmation
dialog box as in Figure 5.13(b). This prompts a message to the user stating whether the
background setting is to be applied for all the slides in the presentation or to the current
slide.

After setting the background colour our presentation appears as shown in Figure 5.14

B
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Fage Backyound

Light gray
B Light blue
[ Light green
7] Liaht cyan

0 Background settings for all pages? |

]

Fig 5.13(b) : Confirmation dialog box
Fig 5.13(a) : Choosing a colour for
backgiound

v | oot e e st [ e B |

Major Causes

* Pollution (Air, Water and Soil)
+ Deforestation

* Urbanisation

» Excessive use of plastics

» Depletion of ozone layer

Fig 5.14 : After applying backgrund colour

Applying gradient fill

A gradient fill provides a smooth transition from one colour to anéttygadient fill

can be applied to the background of a slide usingr#la@nt option in the=il dropdown

box as shown in the Figure 5.12. Then select a gradient style from the list as in Figure
5.15. When thek button is clicked, the confirmation dialog box is displayed as in
Figure 5.13(b).

B
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[=]

-

|Gradient

[ Gradient1
I Gradient 2 |
W [Gladent |
[ ] Gradient4
I Gradient5
I Gradient
] Linear blue/white
I Radial green/black
[ Rectangular red/white
[ Square yellow/white
I Linear magenta/green
2 Linear vellow/brown

E

Increments
Automatic

[

o] [conca ] (_iitp ] [_Bmm

Fig 5.15 : Choosing a gradient for backgmd

Setting hatching pattern

Fine lines are used in graphic arts to show shading. The process of decorating a slide
using such lines is known as hatchifigapply a hatching pattern to the slide, select

Hatching item from theFill list as in Figu

Setting a bitmap as the background

re5.12.

A bitmap image can be used to fill the background of a slide. ChooBenihg
option in therill dropdown box as in Figure 5.12.

b. Setting background of an object

We can set the background of an obj
or an area in a slide with a uniform colo

a gradient, a hatching pattern or an ima

This can be done using th@matda Area

menu itemAn Area dialog box as in Figure

5.16 is displayed.

To set a background colour of a selec

object, choose therea tab. Select ar

appropriate colour for the object and cli
OK button.

[ en natn [ Trurmparncy [Cotes | Grahar g s
VIES
ek
ge- Fand 2

Bl Red 3
B Radd

5
]
T

Fad
Fend
Fod
Fad B

7

EEE

B2

ted

[ =

[~ Cance

[ Canca [ e | [ e

Fig 5.16 : Choosing colour for aArea

s



Computer Applications (Humanities) - XI

In the same wap gradient, .. ... sis s

hatching pattern or a bitma|
image can be set as th Major Causes ‘
background of an object « Pollution (Air, Water and Soil)
Theshadow tab is used to o

] * Urbanisation
set shadow to an objec « Excessive use of plastics
The percentage o = Depletion of ozone layer
transparency of an objec
can be set using th

Transp arency tab. Figure -
5.17 shows the slide after
applying gradient to the title object.

Fig. 5.17 : Slide after applying gradient

5.5 Adding images to a slide

Borad (b lmd Pt Ml ik b

Images can convey a messa
effectively to the audience. The effe _ Pollution
of our presentation can be enhanc ;
by inserting suitable imagestoit. Ino
presentation about earth, let us ac
new slide that displays images of t
various types gbollutions that affect
our environment.

After adding a new

slide, select a layout thi. s s
hasatitle and facilitytc DR
add 4 images. In eac
of the 4 content boxe
in the slide, we can ad
images by clickinghsert
Picture and browse tc
add images. Our ne
slide is displayed a
shown in Figure 5.18.

Another method of . _
inserting images to a Fig. 5.19 : After image insertion
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slide is by selectingsert a Picture fromFile menu option. Let us give a background
image to our first slide using the above method. Imiee Picture dialog box that
appears, browse and select an image. The selected image will be added to the slide.
Note that this image will hide other objects in the slidesend it to the back of other
objects, right click on the image and choasenge a Sendto Back . Image and

other objects in the slide can be resized and re-positioned by clicking and dragging.
The new appearance of the first slide is as in Figure 5.19.

5.6 Slide masters

A slide master controls the basic formatting of all the slides in a preserfatiole
master has a defined set of characteristics for background,apiapinics (logos,
decorative lines, etc.) and placement and formatting oftsktle master is also called
atemplate.

5.6.1 Applying slide master

Slide masters are available in thester Page section of th@asks pane. Select a
suitable slide master from the available list. This will change all the slides in the presentation
according to the formatting defined in the slide ma&tiar applying the template, our
presentation appears as in Figure 5.20.

| [ S T vimw = %

Our Earth

our home planet, is the only planet in the
-~ solar system where life exists. Earth is unique
hecause of the air, water and a variety of living
things that survive here. This beautiful creation
d earth is a gift o us.

is fast getting abused by man and his

? l-rnd_-

¥ Tabie Design
e
D.SIM Tfalmn.

Fig. 5.20 : After applyihg Slide Master

5.6.2 Loading additional slide master

Sometimes in a presentation we may need to mix multiple slide masters. For example,
we may need an entirely different layout for the first slide of the presentatigiidéhe
Design dialog box makes this possible. Itis availabfatat a Slide Design menu

option. Figure 5.21 displays tB#de Design dialog box. In this dialog box use the

o
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-
Slide Design

Load button to select an appropriate
template. Cliclok button to apply the
template to current slide (Figure 5.22).

Select a slide design

Templates can also be selected at the
time of creating a new presentation.
The Presentation Wizard shown in

- Figure 5.1 allows you to create a
presentation from a list of existing
templates.

i

Iyt-aqua
Exchange background page
[ Delete unused backgrounds

Fig. 5.21 : Slide Design dialog box_

| | Wemrm e [t andvet | s S |

=+ Pollution (Air, Water and Soil)
= Deforestation

« Uthiaeatt

+ Excessive use of plastics

= Depletion of ozone layer

q .
e - b | [oma

—— | Fuie Tansticn

Fig. 5.22 : Slides with mUItipIe template.s

)

Check yourself

What do you mean by gradient?

Name the different text formatting options in presentation software.
How do you add new slides to your presentation?

How can you insert an image in a slide?

Which of the following controls the basic formatting of all the slides | a
presentation?

a) Gradient b) Hatching Pattern c) Slide Master d) Bitmap fi

U g G0N e

8 » Make five diffeent slides based on any topic that you have
J?‘\'\ - studied this year and give suitable baakgnd colourtext

| 9 etc.
Let us do
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5.7 Duplicating and deleting slides

Duplicating a slide means making a copy of the same $bd®iplicate a slide, right
click on the slide which is to be duplicated in$hiées pane. From the popup menu
choosebuplicate Slide . A copy of the selected slide is inserted as the next slide.

To delete a slide, right click on the slide indiiées pane and selebtlete Slide from
the popup menu. The selected slide will be removed from the presentation.

5.8 Inserting a table in a slide

Tables are powerful tools to convey structured information quiléyce table is an
important tool in presentations. In our presentation about earth, let us insert a table to
list the important days related to environment.

Color EID Pale yellow |Z|-;
S ) ) | |BS T HEEHE

Fig 5.23(a) : Inser Table Fig 5.23(b) : Bble toolbar
dialog box
A table can be easily inserted into a slide usiagrt & Table menu item. From the

Insert T able dialog box, select the number of rows and columns (Figure 5.23(a)).

et Tae

Homber ol coumes 2 ; |
Humbe of s 5 ; "—"-'I'D"

The table inserted on the slide can be resized and positioned by dragging it. When a
table is selected,Table toolbar is displayed (Figure 5.23(B))is toolbar contains

tools for merging, splitting, giving colours, borders, alignments, etc. to the cells of a
table. This toolbar alsgx-=:
consists of buttons for
inserting or deleting
rows and columns,

ive | Maies [Handauk | ke Sarter |

N— _ﬁﬁ
= Tae= [0 Kol O] tvnged -]
E el e Days to Remember

setting table propertie
Earth Day| April 22
etc. The Tasks pane
i =World Environment Day June 5
shows_ various TR S
predefined styles of

- World Forestry Day March 21
k. i R % 8

tables from which we
can select a suitable
style A Tasks pane can |
also be used to create
atableThis can be done by clicking a suitable design frormdbie Design tabin the

Tasks paneThe important days related to environment can be presented using a table
asin Figure 5.24.

Fig. 5.24 : A slide with table




Computer Applications (Humanities) - X|

5.9 In serting a sound file

Attimes, it may be necessary %Eﬂmmwmm,mm £ = ﬁ,,.
play sound during thd ... e —

presentation. In our presentatio] .7, = Syéistogein
letusinsertapoet@hoomikkooru | ==

Charamageetham' by Pro| e

O.N.V. Kurup. This poem is E:‘:i'f i

stored asbhoomi.wav Let us| _

now create a new slide to insg & e

this poem. In this slide, firstinse o ;
an image of Prof. O.N.\Kurup. e e —

Now we can insert the sound filg i) o) [catmall

A dialog box as in Figure 5.25igjg. 5.25 : Open dialog box to select sound files
displayed when we selegbvie

and Sound option ofinsert menu. Clickopen button after selecting the audio file. The
new slide is displayed as in Figure 5.26.

T o e

Saner |

We can see that the sound file
is inserted in our slide in the
form of a sound icon. Itis set
to begin automatically when
the slide comes on the screen.
If we do not want the sound
icon to appear on the screen,
you can drag it off the slide.
It will be still active but will
not be visible on the slide.

Bhoomikkoru
Charamageetham

Fig. 5.26 : Slide with sound file
5.10 Inserting video clip in a slide

A video clip can be inserted into
slide in the same way as we inse
a sound file. Select the movie fil
from the Open dialog box that
appears, when we choossert a
Movie and Sounds menu. Let us
include a video on pipe compost
our presentation. The new slid - |
with the video clip is shown inthe Fig. 5.27 : Slide with video clip on pipe compost
Figure 5.27.

ﬁ 4 \l
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Remember that whenever we need to move our presentation to other computers, both
the presentation and the folder with the movies and sound files must be copied together
Otherwise, the presentation software will not play the audio or video. This is because
the presentation software loses its link to the specified file in the new computer

5.11 Inserting hyperlinks

A hyperlink can be insertiento a slide. When we click on the hyperlink, it leads the
viewer to some other documents or slidesnsert a hyperlink, or to customise the
appearance of a hyperlink, seleeért a Hyperlinks from the menu. Theyperlink
dialog box shown below (Figure 5.28) opens.

i e
% | Document
i e o
Internet = |Z| 8
e ‘ Target in document
@\
Vi
Target |
Mail & Mews L
URL
Further settings
Frame [ |Z| Form Text |Z|
5! 3
= Text
MNew Document
Marme
| L Apply ] ’ Close ‘ ’ Help ] ’ Back ]

Fig. 5.28 : Dialog box for aating or editing hypdext

On tre left hand side, select one of the four types of hyperlinks:

* Internet: Used to hyperlink to a web page in the Internet, normally starting with
http://.

* Mail & News: Create or edit hyperlink for email or news address.

*  Document: The hyperlink points to a document, sections of a document or to
another slide in the presentation.

* New document: The hyperlink creates a new document of the selected type.

The right part of the dialog box changes according to the choice made for the hyperlink
type.A full description of all the choices and their interactions is beyond the scope of
this chapter
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5.12 Adding action objects

In the presentation we can add actions, such as going to another slide, play audio or
video, etc. to an object in a slide. The object can be a shape like a text box or an image.
When the user clicks on it or points to that object, the action will be applied.

5.12.1 Adding a button to move to the first slide

1.
2.

Select a slide to insert a button.

Choose th&ectangle tool from the Drawing toolbai & ) and drag it on the
slide to a suitable place such as the lower-right corner of the slide.
Right-click on the rectangle and selieeatraction from the popup menu (Figure
5.29).The optioninteraction is also available in thglide Show menu.An
Interaction dialog box appars as in Figure 5.30.

& um
o e
Days to Remer i ronose.
£5 EdRPaits
W e,

Day | Date
Earth Day April 22
World Environment Day June 3
World Water Day March 22
World Forestry Day March 21

—_— — —

Home

Fig. 5.29 : Adding action button

4. SelectGoto first slide from the dropdown box foxction at mouse click and

5.12.2 Applyingnteraction method to play audio and video

If we want to play an audio file or a video file™
during our presentation, we can use
interaction button. The button can be created
as explained in the previous section. For this
select the object which is to act as the
interaction button. Then choose the menu

click oK.

Fig. 5.30 : Interaction dialog box
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item Slide Show a Interaction . In thelnteraction dialog box that appears (refer
Figure 5.30), seleato to document item forAction at mouse click setting as in
Figure 5.30Then browse the sound or movie file that we want to Blasnember that

all the file types that are listed in the dialog box are not supported by the presentation
software.

5.13 Drawing figures in the slide

Presentation allows us to draw figures in a slide. There are many drawing tools available
in Drawing toolbar which is generally displayed below the slides in normal Diéerent

shapes, lines, curves, etc. can be used to draw figures in our slide. In our last slide we
will draw a happy earth using symbol shape inttfagiing toolbar It is shown in

Figure 5.31.

[Ierm {giine hates [Hansaue | Sbte saner |

How can | save my Earth

| will consenve watar
Lisa paperfjute bags instead of polythane
Will not use vehicles for small distances
Dispose solid waste propariy

Recycle and reuse paper and plastic
Grow more trees

s .

' Fig. 5.31 : Slide with a drawin
5.14 Views of the slides

The presentation has five different workspace views from which we can choose. Each
view is designed to perform certain tasks eaBer diferent views are:

*  Normal view (Slide view)

+  Outline view ||uurmaa Outline | Notes |Handout | Slide Sorter |
* Notesview Fig. 5.32 : Slide view pane
*  Handoutview

e  Slide Sorter view

The different views can be selected fraisw pane shown in Figure 5.32.
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5.14.1 Normal view

It is the main view for creating individual slides. It is used to design and format various
objects in the slide. The whole slide is visible on the screen when normal view is used.
This is the default view in a presentation.

5.14.2 Outline view

Outline view contains all the slides of the presentation in their numbered sequence. It
shows titles, bulleted lists and numbered lists for each slide in outline format. Use this
view to edit titles and text, rearrange the order of items in a list, etc. Outline view
(Figure 5.33) shows only the text in the slides. No graphs or tables can appear in this

Vi€V [ o v s e e |
[ " -uMajor Causes|

+ Pollution (Air, Water and

Soil)
« Deforestation
* Urbanisation f
< +Excessive use of plastics I
* Depletion of ozone layer
- Pollution I
‘ ‘uDays to Remember

Charamageetham
‘«Waste Management

Fig. 5.33 : Outline view

| el |Gubine Wotes et | Sodn Serte |

+ Palon [AF, Wiba and 808}
+ Daleaatian
!

+ Eandssbn us of plicies
+ Diaplelion of oo i Layar

ndustnal nead, agncutum, constrchian.
— comstuictan of buildings,
bridges and rads

Fig. 5.34 :Notes view

jﬂ—L 3
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5.14.3 Notes view

Notes view allows us to add notes totreslae. In Notes view each slide is displayed

as a combination of a preview of the slide and a text box to add notes below it. This
view enables the presenter to make notes regarding each slide. Notes can be shown on
the printout but they will not be shown on the screen during the presentation. Figure
5.34 shows the Notes view of our third slide.

5.14.4 Handout view

Handout view is for setting up the layout of a printed handout. Cli¢ckatieut tab in

the workspace, and then choasgout s in the tasks pan&Ve can then choose to
print1, 2, 3, 4, 6 or 9 slides per page. The thumbnails of slides will appear in the chosen
format.They can be re-arranged by draggiMg.can add headers and footers to the
handout. Figure 5.35 shows the handout view

View *

e o

e el

Fig. 5.35 : Handout view with layout

5.14.5 Slide Sorter view

Slide Sorter view shows a thumidred each slide in the order they are to be displayed

at the time of the slide showhis view is used to rearrange the order of slides or add
transitions between selected slides. Slide Sorter view can be used to work with a single
slide or group of slides. The number of slides displayed in a row can be changed using
the slides per row box in the Slide view toolbdsing Slide Sorter view we can add

new slide, delete or rename a slilso we can change the layout of the sidithese

options are available in the popup menu appeared in response to a right click on the
thumbnail of the slide.
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a. Changing the oder of slidesin a presentdion using Slide Soter view
To movea slide in a presentation using fitige Sorter view,

1) Click on the slideA thick border is shown around the slide.

2) Dragand drop it to the required position.

Suppose our aim is to move the fifth slide '‘Days to Remember' to the last position.
Click on the slide, drag and drop it to the last posidier sorting, theslide Sorter
view appears as in Figure 5.36.

ot | Dt Mot IMawicut kb Sarter |

1 || Witome Chocowion 1 Spckn
1 || Mol oo 2 Spcees =
Modify iramsition
o (adiam
St {chig Saumd=

= [l

Advance dide
o misse chck

# hucmascaly st
o |2

| dppty mansies |
TR

) frtcmatic previes

FHe3/ L | frtmianees

Fig. 5.36 : Slide Sorter view
b. Selecting and moving groups of slides

To select a group of slides, click on the first slide then hol@ttekey pressed and
then click other slides. Then drag it to the needed position.

5.15 Using slide animation effects

Animations can make a presentation more lively and memakabteations are applied

to individual elements on a slide like title, text, image or individual bullet pointin a list.
Animation effects need to be applied from Normal view so that we can select individual
objects on a single slide.

Applying an animation effect

In Normal view, choose the desired slide. Select the text or object to ariitada.an
object s selected a coloured handle appears around the object. Thercokioose
Animation from theTask pane as in Figure 5.37.

e
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Tasks View = X
+ Custom Animation | Custom Animation ﬂ
Modify effect
: Entrance Emphasis | Exit | Motion Paths | Misc Effects |
[ | [ change.. |
A Cppear———————————————— &
=
Box
Effect App C.heckerbcrard
Start C!rcle =
Diagonal Squares
| dlick Il Bistond
Property Dissolve In
| = ] B Flash Once
- Fly In
Speed Fly in Slow
|_ o 5] PeekIn
2 = Plus
i 2o Title text ‘Major Can . Random Bars
Random Effects
Split
Venetian Blinds
Wedge
Wheel
. Wipe tal
Change order: | ‘i‘ 11 "' Speed [Medium
| Automati i
[ By H o ] [V] Autornatic preview
Automatic preview
[ ok || Cancal || Help |
Fig. 5.37 : Custom
Animation pane Fig. 5.38 : Custom Animation dialog box

Click theadd button. Thecustom Animation dialog box appears as in Figure 5.38.
Choose an effect from one of the pages of this dialog;leabe the speed or duration
of that effect. In our presentation 'Save Earth’, select the title and clickitbatton
from theCustom Animation pane. From thentrance tab of the dialog box, selesy

In and clickok.

There are five tabs in tl@istom Animation pane as shown in Figure 5.38. Each tab
contains many &fcts.You can experiment with digrenteffects.

5.16 Slide transitions

Slide transitions are defined as spegitacts that play when we display a slide during
a slide showRroll down fromtop  OrFly in from lef t are some slide transitionghey
add dynamic styles to a slide shemoothing the transition between slidés.play
sound or specify the speed of transition invhbeify transition ~ section of theslide
Transition pane.

o
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We can add transitions, in Slide Sorter viewnadlormal | mesterpages

i Layouts

view. To see the &ct of a selection, we netebe in Normal & sbiepesign

b Custom Animation

view and select th&utomatic preview checkbox on thitle = side Transiion

Apply to selected slides

Transition page of th&asks pane as in Figure 5.39. o Transiton l

ipe Up
ipe Right >x
el 1t ]

We can apply a single type of transition to all slides in
presentation or apply a different transition to each slide. & = Meer ,_

LU= Mo Sound>
of the slide transition settings @igen below:

Modify transition

Advance slide
@ On mouse click

5.16.1 Automatic slide transition B e

We can set up a slide®h to run automaticallyeither i
unattended or while you spedk. set the default time fa | [ ray | [ sisesnon |
slides to be displayed before changing to the next slide, _  /auemsticpmie
theSlide Transition pane, chooseutomatically af ter inthe  Fig. 5.39 : Slide
Advance slide section, set a time and click thygply to Al Transition pane
Slides button as in Figure 5.39

5.16.2 Rehearse timings

While giving a talk usig a presentation, the time required for presenting each slide may
differ. The timing for each slide can be determined only after taking a rehearsal.
Presentation software provides a facility to set different timings for different slides. This
option is available alide Show a Rehearse Timings in the Menu baiOn selecting

this, the slide show begins in full-screen mode, and a timer appears in the lower left-
hand corner of the scre&ihen we want to advance to the next slide, click the timer
Continue this process for all slides in the presentation. It records the display time for
each slide. Save the presentation. When we show the slides next time, the time for
displaying of slides will be changemimatch what we have set when rehearsing.

5.17 More presentation settings

During presentation there may be aafton where we need to repeat the entire
presentation or play background music throughout the presentation. Let us discuss
these features below:

5.17.1 Auto-repeapresentation

Before an audience or in a semjmee may hae to make a presentation regarding the
events. Such a slide show should auto-repeat until the event starts. For this, open the
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menusSlide Show a Slide Show [s=s= T =
Settings as shown in Figure 5.40. Seleq s s e ]
f . in this dial b © Eom: [sige1 [ e |
Auto fromType option in this dialog box. e,
) [ e |
\ \
5.17.2 Background sound fora | .. i
presentation i B
. . @) o] [7] Mouse pointer as pen
We can use thslide Transition pane reveerm - W SN
_-" Animations allowed
to set a Sound Or a Song to be play‘ Dl how logo Echangtesh'desbycli:k\'ngonbackground
throughout the presentation. Bijseemitinchms aniup
Multiple displays
Select the slide in which the sound is 1 Pesentston disply | \

be inserted. In th®odify transition
section of theslide Transition pane
(refer Figure 5.39), chooseher Sound ... from theSound dropdown box. Select
Loop untilnextsound  checkbox if we want the sound to restart once itis finished. Do
not select thepply to all slides  button as it will re-start the music at every slide
change.

Fig 5.40 : Slide Show settings dialog box

5.18 Printing a presentation

Keeping a printed copy of the presentation will be helpful to the presenter during a
presentation as a referen&éard copy of the presentation may be given to the audience
for future reference. Presentation software provides many options for printing a
presentation such as a single slide per page, multiple slides on one page, slide with
notes, outline or handodthe slides can be printed in their original colguayscale or

Coarearal ."up-mui'ltr!urnhp_m: -._P-E!;:tmm_lﬂlllg_rrs
Fringsy

WRCrosot KPS Dacument Wites

POF Complete

+5end Tio Dnghkrte 0T L

Saveens flamct — Earth
— TaHERA TR

i —|

Famge 8nd copies

= gl dides Dumiesr of crphes 1
Fdes 14 = i
P Cotae 51 5
Brintin e pugs crde

Frint

b s[5

o Shrles par page J potier Lot o gt then

[ | L [ o |

Fig. 5.41 : Print dialog box

iy -
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in black and white. For printing a presentation, ch&ase& Print to display the
Print dialog box (refer Figure 5.41).

Choose the required settings from the options andteéickint button A preview of
the page to be printed is also available in this dialog box.

Check yourself

1. Toremove atransitionfett select item in the list on the slide
transition page in theasks pane.

2. Define the term slide transition.
3. Give any three items present in the slide transition pane.
4. What do you mean by action button in a slide?

5. Write the steps to insert a transitiofeef to slide of a presentation y
have created. l

y

» Suppose you get a movie file that shows working of a fgser
printer. Inset this movie file on the slide and play it by clickiig
the pictue of that printer

Let us do

An effective presentation helps to convey ideas to the audience better than a mere
speech. Presentation software enables presenting the topic with the help of pictures,
sounds, videos and animations. Slides can be prepared and its content can be
formatted by inserting text boxes, setting the background colour and patterns. The
various built-in templates called master pages can be used to make the presentation
attractive. Formatting can be done to a particular area in the slide or to the entire
slide. The different styles of bullets and numbering available can be used if required.
Facilities to insertimages or draw pictures on the slides are available in presentation
software.

Presentation software providedeliént slide views that support the presensdles

inserted in a slide can be formatted using different built-in formats available or can
be customised. Movies and sound can be inserted in the slides. Different built-in
transition efects can be set to slidésmimations given to the objects in the slide
make a presentation attractiVée can create hyperlinks in a slide that provides
links to documents or websit&&rious printing options are available to print the
slides, notes, handouts, etc.
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After the completion of this chapter the learner will be able to
identify the use of presentation software and its features.
create slides by entering text and formatting it.

insert various objects like images, tables, audio, video, etc.
make the slides attractive using transitions and animation.
identify the different slide views and its use.

familiarise with various printing options.

- [Lab activities ]

Create a presentation on the ‘Importance of growing vegetables’. Give proper
formatting to background and text of slides. Insert pictures, tables, etc. that en-
courages growing vegetables. Presentation should consist of atleast 8 slides.

Design a presentation on ‘Blood donation’. Give a suitable template for your
presentation. Links to different websites should also be givenin the slide. Presen-
tation should consist of atleast 8 slides.

Design a presentation on the topic 'Input and Output Devices'. Complete the
presentation by inserting pictures of these devices in the slides and set timings for
transitions according to their content.

[Sample guestions ]

Very short ansver type

1.
2.
3.
4.

What are the two different ways of inserting a text into a slide are?
How can you insert an image into a presentation?
Name the view that helps to change the order of slides.

What is a hatching pattern?

Short answer type

1.
2.

What are the different types of numbering possible in presentations?

What do you mean by hatching®ite the steps to insert a hatching pattern to
slides?

e



Computer Applications (Humanities) - XI

3.

e

4
5
6.
7
8

Discuss the different ways of inserting a sound file to a slide.
How can you play background music in presentation?

Explain how tables can be inserted into slides.

What do you mean by rehearse timings in slide transition?

Give the steps to insert action buttons in a slide. Explain its use.

What do you mean by hyperlink? How do you insert hyperlinks in a slide?

Long answer type

1.
2.

Explain the different slide views.

Explain the IDE of a presentation software.



Getting Started
with GIMP

All of us would like to use beautiful images in
documents, posters and presentations we prepare. For
this we search the Internet and download appropriate
images. But at times the images we download may
not be exactly as the one we have in our minds. The
possibility of easily editing or changing an image can
make a large difference to a document or presentation
we preparéMe may want to change the background
of an image, add an image to another one or rotate a
part of an image, to make it suitable for our needs.
Image editing software helps us to create attractive
images that suit any situation, be it the background
Image of a presentation or a postebackground
picture of a stage or a huge advertisement board.

* Image editing

e GIMP as an image
editor

e Canvas creation

e Saving images

e Layers in GIMP

e Creating a simple GIMP
Project

e Selection tools -
Rectangle Select, Ellipse
Select, Free Select,

Foreground Select, Fuzzy

Select, By Color Select, 6.1lmage editing

Intelligent Scissors Image editing is the editing or manipulating of animage
* Adding text to images or a graphic. Image editing can be done using image
* Exporting images editing softwareTasks that can be done with image
+ Transform tools editing software include resizing, cropping, coloring,
o Align combining and altering digital images to suit the
o Move imagination of its creatoimages taken with a digital
o Crop camera or those which are scanned from a printed
5 EEEie photograph can be used for this purpose.
o Scale Image editors can also be used to remove scratches,
0 Shear wrinkles, dirt and imperfections from images. They can
o Flip be used to sharpen or blurimages. Lines and other



shapes can be drawn with brushes déd#ht colorsize, shape and pressure. Digital
images also can be rotated clockwise or anti-clockwise or flipped horizontally or
vertically. Text in different font styles can be inserted into images and conversions can
easily be done from one image format to anotBephic artists, photographers and
web designers are among the people who regularly work with image editing software.

Image editors can be broadly grouped into raster graphics editors, vector graphics
editors and 3D modelers.

Raster images are stored in a computer in the form of a grid of picture elements or
pixels. These pixels contain information regarding the color and brightness of the image.
Pixels can be changed in groups or each one sepgabgtebphisticated algorithms

within the image editors. These types of editors are primarily referred to as bitmap
graphics editors, which are often used to alter photographs and other raster graphics.
Raster images are resolution dependent. Therefore when you scale a rasterimage (change
the size), you are actually shrinking or stretching the pixels themselves, resulting in
significant loss of clarity and the image gets blurred. GR®toshop and gThumb
ImageViewer are raster graphics editors for viewing and editing images.

Vector images are created mathematically using formulas of gedaasinelement is
created and manipulated mathematicsyctor images are based on vectors (paths)
which lead through locations called control poiéctor objects are made up of basic
geometric shapes such as points, lines and curves. They can be modified more easily
because they contain descriptions of the shapes. The relationship of the shapes is
expressed as a mathematical equation which allows the image to be scaled up or down
in size without losing quality/ector images can be rasterised to any particular size.
Vector graphics software, suchfa®be lllustratorCorel DRAV and Inkscape are

used to create and modify vector images like company logos, desktop icons, etc.

Table 6.1 presents a comparison between raster and vector images.

» Rasterimage is made up of pixels. [» Vectorimage is created mathematidally
using formulas.

* Quality of raster images decreasep ad/ector images can be scaled to any|size
they are scaled. without losing quality of image.

» Rasterimages are capable of displajingvector images do not permit colgur
any colour editing to the extent as possible with
raster images.
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» Rasterimages are often large files.[» Vectorimages are relatively smaller in
size.

* Raster images are used in web pndv/ector images are converted to raster
print. images before they are used for web
and printing.

Table 6.1 : Rastekkector comparison table

3D modelers (3D computer graphics software) allow users to create and alter 3
dimensional models using the 3D mesh. Users can add, subtract, stretch and change
the 3D mesh according to their wish. Models can be viewed from a variety of angles
simultaneouslyit can be zoomed in and out. 3D modelers are used in a wide variety of
industries. The medical industry uses them to create detailed models of organs. In movies
they are used to create and manipulate characters and objects. 3D modeling software
is used to create objects for video games. 3D Studio MAX is a comprehensive and
versatile 3D application used in film, television, video games and archit@diunation

Master is a modeling and animation software that is easy to use. K-3D is a GNU based
modeling, animation and rendering software available on GNU/Linux.

Figure 6.1 displays a snapshot of different image editing software.

GIMP: Raster graphics editor Inkscape: ¥ctor graphics editor K3D: 3D Modeler
Fig. 6.1 : Image editors

6.2 GIMP

The GIMP is the acronym for GNU Image Manipulation Program. The GIMP is an
application suitable for tasks such as retouching of photographs, composing and authoring
images. Its capabilities as an image manipulation program make it a worthy competitor
to other similar programs suchAsgobe Photoshop or Corel PHOTRAINT. The
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first edition of GIMP was developed by Peter Matis and Spenser Kimpel in California
University in 1996. Itis now available infdifent versions for Linux, Mac aldndows
operating systems. Most Linux distributions include GIMP as a standard application.

The following is a short overview of some of the features and capabilities offered by the
GIMP.

*  Full suite of painting tools including brushes, pencil, airbrush, cloning, etc.
*  Multiple undo/redo.

»  Selection tools including rectangle, ellipse, free, fuaeygier and intelligent.

»  Transformation tools including rotate, scale, shear and flip.

e Supports multiple layer facility

*  Supports file formats like GIBPEGPNGTIFF, and BMP

»  Advanced scripting capabilities.

Making a simple GIMP project

Let us see how we can use GIMP to design a poster on 'Anti-Smoking Campaign
using diferent photographs, logos and teXtscreate a postgrou need to perform

the following operations in GIMP

6.3 Canvas creation

The canvas is the container part of the GilglRold and manipulate pictureBo
create a new canvas for the pastkck onNew in File menu as shown in Figure 6.2.
It displays acreate a New Image dialog box as shown in Figure 6.3. Give a suitable

Fig.6.2 : Main menu of GIMP
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image/canvas size s&p0 pixels as the width and 800 pixels as the height of the image.
The image size can also be selected in different units like millimeters, centimeters, inches,
etc. We can alsgelect a preset image size from the template.

Fig. 6.3 : Ceate a New Image dialog box

Color settings for a canvas

The background colour of the poster can be set using the background and foreground
option in the colour palette. When a new canvas is created, by default, the colour in the
palette becomes the background colour of the cafiwashange the background

color of the posteperform

the following steps.

* Click on the back-
ground colouricon inthe

ToolBox D Here, by

default, foreground
is black and back-
ground is white.

e Select a suitable color
for the canvas from the
color area of the colour Fig. 6.4: Color palette
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palette as shown in Figure 6.4
and click theok button.

e  SelectBucket Fill tool from
theToolbox .

¢  Click on the canvas tofill the
background colour (Figure
6.5).

When you use &radient tool

(which you have learned in the

previous classes), you need to use
more than one colour in the canvas.
In such situations, the foreground

which is available in the colour

palette can also be made use of,
along with the background colour

Fig. 6.5 : Canvas with backgund colour

6.4 Saving images

When the canvas is readlye GIMPproject has to be savelb save, selecave

option from therile menu. Choose a location in your computer to save the project
using thesave dialog box that appears. Give a proper file name, say 'Poster’, and press
Save button. The project will be saved in your computer with the extengibXCF
(Experimental Compact Facility) is the native format of GIMP project files.

Toresetall user settings in GIMP, usethe menuitem  Edit ->Preferences .
From the Preferences dialog box that appears, Choose  Window

Management . Click Reset Saved W indow Positions to DefaultV alues .
Now click OK and then restart GIMP.

6.5 Layers in GIMP

For preparing the poster on 'Anti-Smoking Campaign', we require pictures related to
anti-smokingWe can collect pictures from Internet, resource CD's, etc. and store
them in the foldetfnages. The pictures should be in GIMP supported formats like
jpg, tif, png, bmp, etc.
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Our poster is to be designed using the pictures we have collected. These pictures have
to be opened in GIMP and then aligned to our canvas on different layers. Only then the
differentimages can be manipulated separately

A layer can be compared to a transparency on which images are applied and stacked
on or below other images. In an image editing softwdesex is the term used to
describe the different levels at which you can place an object or an image. Each layer
can have different images and effects. Using image editing software you can stack,
merge or define layers while creating a digital image. Layers allow you to go back and
make changes within a lay@onsider the following two images (Figure 6.6).

Fig. 6.6 : Pictues collected
Assume that, in the second image, the lungs are drawn in a transparent sheet. When the

second sheet is placed on top of the first one, the image will look as shown in Figure
6.7. In GIMR we treat the second image as a layer

Fig. 6.7 : Combined image Fig. 6.8 : Layers dialog
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We can create any number of layers for an image afededit images can be drawn

into these layers. When the images are placed in different layers, they can easily be
modified, without affecting the images on other layers. Layers are controlled through
Layers dialog (Figure 6.8).

If the Layers dialog is not visible on the screen, you can use the menwiteows a
Dockable dialogs @ Layers.You can also use the shortcut Kayl+L to make the
Layers dialog visible on the screen.

There are a number of icons at the bottom ofdhe&s dialog. These icons are used
for various operations on layers. The use of each icon in the layers dialog is given as
follows.

1. Create new layer

2. Move layer up.

3. Move layer down.

4. Create duplicate copy of a layer
5. Anchor the floating layer

6. Delete a layer

Now let us see how layers can be used in the editing of an image. For this first of all,
consider our canvas (posier) as shown in Figure 6.9.

Fig. 6.9 : Backgound image
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You can see thayers dialog on the right side (Figure 6.9). Now we can create a new
layer in this canvas. For this, click the leftmost icon (Create new layer) on the bottom of
the layers dialog or using theyer menu. Then you will get a dialog box as shown in
Figure 6.10We can change the Layer namd-aghan' as shown in the figure and
click theok button. Make sure that in theyer Fill T ype optionsTransp arency iS
selected. Now theayers dialog will look as shown in Figure @& I'heLayers dialog
displays two layers, tteackground layer at the bottom and tiiéiman’ layer on top.

Fig.6.10 : New Layer dialog box Fig.6.11 : Layers dialog

6.6 Creating a simple GIMP
project

Now, to this new layer you can copy the
image of the human which you have already
downloaded. For this, the picture of the
human has to be opened at first (bpdy).

Let us see how this image can be opened in
GIMP.

Click open in theFile menu and select the
image file from the foldetrhages in your
computerNow picture appears as shown in

Figure 6.12.
Fig.6.12 : Opened picter
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We need to add the whole image (bpdg) to our canvas. For this click the menu item
Edit & Copy to copy the imagd.hen activate the canvas by clicking ok\ie need to
copy the image to theluman' layer in our canvas. Ensure that therhan' layer in
theLayers dialog is selected. Then use the menu #eima Paste. The image of the
body is copied in to the canvas as shown in Figure 6.13.

Fig.6.13 : Image copied to the canvas

How does the image appear now?
You can see that thétiman' image

Is larger than its background. The
'Human' layer can be resized to
match the background. This can be
done using thecale tool available

in theToolbox . TheScale tool helps

us to resize an imagé€o scale the
active layer of the canvas, select
Tools @ Transform T ools & Scale

or Scale tool fromToolbox . When
you click on the imagesale dialog
box (Figure. 6.14) is opened. This
can be used to change the width and
height of the image. The image can
also be resized by using the handles that appear on the corners and borders of the
image After resizing, click thescale button to complete the process.

Fig.6.14 : Scale dialog box and picture
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While scaling the image, you might have noticed that the image gets distorted due to
improper resizing. This problem can be avoided by keeping the aspect ratio. The aspect
ratio will constrain the scaling that the height/width ratio of the layer will be kept constant.
ThelLinking Chain icon in theScale dialog box should be clicked for keeping the
aspect ratio. (See Figure 6.15)

Fig.6.15 : Scale dialog box

Now, let us have a look at theyers dialog. (See Figure 6.16Jou can see that the
pasted image is shown in thgers dialog as a floating selection. In order to paste this
layer on theMluman' layer click theAnchor the Floating Layer  icon which is at the
bottom of the.ayers dialog.

$MJIDL UIJT JDPO UP |
MBZFS UP UIF CPU

Fig.6.16 : Befoe Fig. 6.17 : After
anchoring anchoring
A floating selection (sometimes called a ‘floating |&yisra type of temporary layer
which is similar in function to a normal layBefore you work on any other layers in the
image, a floating selection must be anch@adhoring is attaching a floating layer to a
normal (non-floating) layewnhich was active previously (See Figure 6.17).
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To reposition the scaled image in tHefman' layer, use thelove tool. This tool is
available in th@ools a Transform T ools @ Move menu.You can also us@ove tool

in theToolbox . To move the image, click on the image and drag. Note that all

manipulations in GIMIB done on the active lay@herefore, before editing, we should
make sure that the image to be manipulated is in the active layer ayfdfsedialog.

Also, note that while using move tool tkieve the active layer option of theTool

Toggle is selected. (See Figure 6.18). Now the canvas appears as shown below (Figure
6.19).

Fig. 6.18 : Dol Toggle in Dol Box Fig. 6.19 : Pictue after moving

We can complete the poster by adding more images
or its specific partd.o add a specific portion of an
Image, there are various selection tools available in
GIMP. Now let us open the imadaings.jpg’ as
shown in Figure 6.20.

For our poster we need only the image of lungs
without its white background. How will you select
the lungs without its white backgroundiu can use
theFuzzy Select tool for this purpose. Select white
background using thruzzy Select tool and then,

by inverting the selection, only the image of lungs
can be copied.

Fig. 6.20 : Lungs pictw



TheFuzzy Select tool is used to select similar
colours on the current layéfter selecting

the tool, set the appropriatereshold (here

we use 66) in the tool options of fuzzy tool.
Threshold determines how many similar
colours should be selected on the borders of
a selection.

Then click on the white background of the
image, lungsAll the areas similar to white
color in the clicked region will be selected.
Now we can inverse this selection to select
the image of the lungs. For this, select the menu
itemsSelect a Invert. On clicking this, the
image of the lungs will be selected as shown
in the Figure 6.21.

Now paste the image of lungs which you have

6. Getting Started with GIMP

Fig. 6.21 : Lungs image after selection

copied to a new layer in our canvas in the same way as you copiéuttias’ image.
Scale and move the image if necesgarplace it in the appropriate location on the

canvas as in Figure 6.22.

Fig.6.22 : Lungs pasted in the canvas
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Similarly, open thd¢ons.jpg image (Figure 6.23) and use appropriate selection tools
to select theNo Smoking image and place it in the suitable location on the canvas as
shown in Figure 6.24.

Fig.6.23 : Icons pictug

Fig.6.24 : Icon pasted in the canvas

You can improve the layout of our poster by including more images that you have saved
in your folder For this you may use more selection tools. Let us familiarise more selection
tools.

Check yourself

GIMP stands for

What do you mean by image editing?

The default extension of a GIMP image is
What are different types of image editors?
What s scaling in GIMP?

o & 0N P

6.7 Selection tools

GIMP offers a good range of selection tools
that allow you to make quick, simple and more
advanced selections. Selection tools are
designed to select regions from the active layer
so that we can work on them without affecting
the unselected areas. The different selection

_ _ tools available in GIMP amectangle Select ,
Fig. 6.25 : Selection dols menu
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Ellipse Select, Free Select, Foreground Select , Fuzzy Select , By Color Select and
Intelligent Scissors  (Figure 6.25)The different selection tools are described below

a. Rectangle Select

TheRectangle Select tool is designed to select rectangular regions of the active layer
It is one of the most basic selection tools with which a portion of a picture in rectangle
shape can be selected. Rectangle selection tool can be accessed using thelsnenu,

a Selection T ools @ Rectangle Select option or from th@oolbox using {~i icon.

b. Ellipse Select

ThekEllipse Select tool is designed to select circular or elliptical regions from an image.
To make a selection, use the menu itesols a Selection T ools & Ellip se Select .

This can also be done using < : iconin theToolbox . When this tool is selected,

the mouse pointer turns into a circle icon as it is brought over an image. Now click and
drag it to get an elliptical (or a circular) selection area within a rectangular box.

c. Free Select (Lassdool)

TheFree Select tool orLasso T ool allows you to create a selection by drawing it free-
hand with the mouse pointéolding down the left mouse buttdhen you release the
mouse button, the selection is closed by connecting the current pointer location to the
start location with a straight lineree Select is available atools a Selection T ools

a Free Select and also in th&olbox D

d. Foreground Select

Foreground Select is used for finer selection of pixels in an image.

Foreground Select iS available atfools & Selection T ools a

Foreground Select Or usingroolbox D Initially Foreground Select

works just like théree Select tool discussed befor&.portion ofan  Fig. 6.26 :
image can be selected in a similar way as in the caseecfelect Area selection
tool. When the mouse is released, the area other than the selected

area gets covered with a blue mask (Figure 6.26).

Now the mouse pointer turns to a paint brush icon. Use this paint
brush to draw a continuous line on the selected area in such a way

that the line passes over the eokto be selected (Figure 6.27).
Fig.6.27 :

Colour selection
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The colour or thickness of the line is not important. When you release the mouse button
all the non-selected areas are covered with a blue mask (Figure 6.28krReess
key to get the desired selection (Figure 6.29).

Fig.6.28 : Non-selected Fig.6.29 :
areas in blue mask

e.Fuzzy Select (Mgic Wand)

Final
selection

TheFuzzy Select (MagicWand) tool is designed to select areas of the active layer or
image based on color similarifyhis tool is popularly used for selecting objects of the
same colour with sharp edgéée have already seen how this tool is used for selecting
the white spaces in tHaings.jpg' image.

Ifyou are using Lasso or Fuzzy Select tools, you must use the Shift
key to select a second circle or selection.

To remove all selections from the canvas, use Select a None from
the menu or press Shift+Ctrl+A

f. By Color Select

By Color Select option is similar taFuzzy Select . The difference is that with tifazzy

Select tool only contiguous areas based on colour similarity can be selected whereas
with By Color Select , all the regions in an image where there are similar colours can be
selected. The similar areas need not be contiguoBg @otour selectionBy Color

Select can be accessed atols a Selection T ools & By Color Select or from the
Toolbox

Itis much easier in Gimp to move the actual selection marquee once

you have made it. For this, make a selection, then clickthe ~ Move tool.

Make sure thatthe Move optionis setto Selection in the panel and

you can now drag the selection into a new position. This works for
circles, rectangles as well as selections made using Free Select tool.

To merge all layers, right click on any of the layers in the Layers dialog and choose
Flatten Image .
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g. Intellig ent Scissos

Intelligent Scissors has some features commomndeso tool andPath tool and it also
possesses some features that are its own. It is useful when you are trying to select a
region defined by strong colohanges at the edgé@s. usentelligent Scissors , you

click to create a set of ‘control nodes', also referred to as anchors or control points, at
the edges of the region you are trying to select. This produces a selection area in the
form of a continuous curve, passing through these control nodes. The Intelligent Scissors

is available atools a Selection T ools & Intelligent Scissors  Or in theToolbox gy -

6.8 Adding text to images in GIMP

Let us onsider the poster which you
prepared befor&ou need to insert
a slogan against smoking in the
posterYou can use theext tool for
this purposeTheText tool is used

to add text to an image in GIMP
The textis inserted as a new layer in
the canvas. Let us see how this tool
can be used.

Fig. 6.30 : GIMP Text Editor

Text tool is available atools & Text and is also
available in thoolbox icon. Select th&ext tool

and click on the canva& GIMP Text Editor appears.
You can set the font type, size, colour and alignment
of the text in the tool options of thext tool (Figure
6.30).

Type the slogan 'Say NO Tobacco' in theimp
Text Editor and press thelose button.This slogan
Fig. 6.31 : Bxt layer i then appears in a new layer in our canvas. See the
Layers dialog Layers dialog (Figure 6.31).
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Now, if necessaryscale and move the slogan to a suitable place on the canvas by using
appropriate tools.

To edit an entered text, select the tool

from theToolbox . Make sure that the text

layer is the active lay. Click on the text to

select the contents and click again to open

the GIMP Text Editor for editing the

content. In cases where the textis modified Fig. 6.32 : Poster - final form
using other tools, GIMBsks for a confirmation to edit the contents@orirm T ext
Editing dialog box (Figure 6.32). Use theit button to continue editing.

Our poster for the anti-smoking campaign is now ready (Figure 8@83an modify
the poster to by adding more slogans or phrases.

Fig.6.33 : Poster - final form
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6.9 Exporting images in GIMP

The poster that we have created has to be pasted on a notice board or published in a
website. For this the poster has to be converted to a common format that supports
image viewers, printing and publishing software. The export facility in GIMP provides
options to export the image from a GIMP project to various other image file formats.
GIMP is considered as one of the best image conversion software. Let us see how
GIMP converts our poster to other image formats such as jpg, png, bmp, etc.

To convert the GIMBroject file (Posterxcf) to another format use tisave As

option from therile menu. In the dialog that opens, click Hact File T ype to open

the list of file types and then scroll down and click on appropriate format you need
before clicking thesave button. In some versions, images can be converted to other
formats using theile & Exportto option.

Check yourself

Name the tool used to select circular areas in animage.
What is the use of the selection tool?

A GIMP image can be exported to png format using option.

= e =

What is the difference betweEuzzy Select andBy Color Select ?

Design a collage for the youth festival in your school.

6.10 Transform tools

Transform tools are mainly used to alter the appearance of an image or a particular
element of an imag@&ransform tools change the size, position and angle of the image.
The different transform tools available afign , Move, Crop, Rotate , Scale, Shear

andFlip. Let us discuss the different transform tools available in GIMP in detail here.

6.10.1 Align

Thealign tool is useful to align the image layers with various image objects. GIMP's
align and distribute tools allow you to arrange objéetangement of objects can be
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done in two ways - align relative to an object or selection, distribute according to an
offset value.

Aligning will line up the contents of two or more layers based on either the edges or
center of its content. The alignment will be done relative to the target item specified.
The diferent align options amep Edges , Middle , Bottom Edges , Centers , Left Edges
andRight Edges .

The distribute tools allow us to take the contents of multiple layers and space them out
equally based on offset values specified. Distribution is also done relative to the target
item specifiedThe diferent distribute options available are distriliggeEdges |, Vertical

Centers , Bottom Edges , Left Edges , Horizontal Centers andRight Edges .

Let us now see how tiaign tool works with the help of an example. This tool can be
used to align diérent layers. Seleatign tool in theToolbox or fromTools & Transform

Tools & Align . Let us begin with a new image. Select a new canvas with size 300 X
500 pixels as shown in Figure 6.34. Copy an image of a flower to this canvas as a new
layer By default, the size of a layer will be the same as the size of the ¢&lhesisyou
select a layern yellow dotted line appears around the layer showing the layer boundary
If you want you can change the size of the lag@un can make the size of this layer
same as the size of the flowEor this, after selecting the layelick the menu item

Layer @ Autocrop Layer . Now the size of the new layer is changed to fit the size of the
image in that layeYou can see a yellow border line around the floWas shows the

layer boundarySee Figure 6.35.

Fig.6.34 : Layer showing image of a flower
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6. Getting Started with GIMP

Fig. 6.35 : New layer boundary 6.36 : Layers dialog

TheLayers dialog now shows the two layers. See Figure 6.36. Make three duplicate
copies of this layer and move the image in each layer as shown in Figure 6.37. For
creating duplicate layers, right click on the layer to be duplicatediiayite dialog

and selecbuplicate Layer or use the meniayer a Duplicate Layer .

Fig. 6.37 : Copies of flower Fig. 6.38 : Selecting flowers

Now, let us align all these pictures. For this, selecitige tool from the

Toolbox . Then click the topmost flowdrolding down th&hift key, select the flowers

one by one from top to bottorfter selecting, the image will be as shown in Figure
6.38. Note the four small squares at the corners of each of the image. This shows that
the image is selected for alignméditdeselect an image, click the image, while keeping
theShift key pressed.
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The lower portion of th&oolbox will be as shown in the Figure 6.39. Now click the
Relativeto drop down listYou will have the options as shown in the Figure 6.40. Here
you can choose from the flifent alignment option¥ou can choose thrrst Item

from this list of optiongAfter that, click the buttoD, which is just below threlative

To drop down list.

Fig.6.39 : Dol Options Fig. 6.40 : Align options

When you click thD button, the left edges of

all the images will be aligned to the left edges of
the first selected image as shown in Figure 6.41.

You can try other options and observe the
changes. Now let us see how to distribute these
images evenly~or this you must know the height
of each flowerHere the flower is of 90 pixels
high. So, in theffset box, enter the value 100
as shown in Figure 6.42. Then click the
button. When you click this button, the top edge
of the second image will be moved 100 pixels
away from the top edge of the firstimage. The
top edge of the third image will be moved 100
pixels away from the top edge of the second
image and so on. The image after the distribution
will be as shown in Figure 6.43.

Fig. 6.41 : Images aligned to the

first flower



Fig. 6.42 : Setting Offset

In the Figure 6.43 you can see that all the
images are evenly distributed. Now let us
set 35 as the offset value and press the
button. The images will be distributed as
shown in the Figure 6.44. When you press
the button, right edge of eachimage is
moved 35 pixels away from the right edge
of the previous image.

You can set diérent values as thefeét
and try clicking the different buttons below
theDistribute options in th@oolbox and
observe the changes in the image.

Let us now try to align the picture in another
way. Consider the image with flowers in
different layers as shown in Figure 6.45.

6. Getting Started with GIMP

Fig. 6.43 : Aligned images

Fig. 6.44 : Images moved to right
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Select the background layer by clicking it in the
Layers dialog. Now select thRectangle Select

tool from theToolbox . Make a small selection in
the background as shown in Figure 6.46. Now
let us align the entire flowers to the selection. For
this click thealign tool in theToolbox . Select the
flowers one by one from top to bottom by clicking
them. Make sure that tkaift key is down while
clicking each flowefThen click therelative T o
drop down list and selestlection from the list

of options.Then click thﬂ button.All the
images will be aligned to the left edge of the
selected area as shown in Figure 6.47.

Fig. 6.45 : Flower image

Fig. 6.46 : Selection using Fig. 6.47 : Images aligned to
Rectangle Select tool the right
Thus you can align the image or layers to any location on the image.

6.10.2 Move

TheMove tool is used to move layers or selections. While moving a layer or text, make
sure that th&love the Active Layer option ofMove tool is selectedMe have moved
layers and text when we designed the 'Anti-smoking Campaign'.poster
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6.10.3 Crop

Thecrop tool is used for cropping or clipping an image. It works on all the visible and
invisible layers of the imag@o crop an image, select thep tool fromToolbox or

from Tools @ Transform T ools @ Crop. See the image Figure 6.48 . Suppose you
need to keep only the first parrot in the figure and discard the rest. For this, select the
Crop tool from theToolbox . Draw a rectangle around the first parrot as shown in the
Figure 6.49.

Fig. 6.48 : Image to be opped

Fig. 6.49 : Selected Fig.: 6.50 : Inceased Fig.: 6.51 : Ciopped
parrot selection aea image
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From the figure, you can see that the rectangle does not cover the parrot.roigerly

will not be a problemyou can easily change the dimensions of the selected area by
dragging any one corner of the selected region. When you move the mouse pointer to
different regions of the selection, you can see that the cursor changes to different shapes.
This shows that you can change the selection by dragging it. Drag the top right corner of
the selection so that the selection completely covers the parrot, as shown in Figure
6.50.

Once you are satisfied with the selection, double click the selected region or press the
Enter key. You will get the cropped image as shown in Figure &6 can see that

the size of the canvas is now changed to the size of the cropped image. Note that, since
cropping makes changes to the original image, it is always better to take a duplicate
copy of the imagerfage a Duplicate ).

6.10.4 Rotate

Rotate tool is used to rotate an entire layer or only a selected portion of an ¥oage.
can rotate an image usiRgtate tool in theToolbox Or usingTools & Transform
Tools & Rotate.

First of all, let us see how to rotate a complete ldyaok at the following image
(Figure 6.52). The image has two layers. The first layer is the '‘Background' layer with
the green colour and the second layer is the 'Bud'’ layer with a transparent background.
When you hide the ‘Backgroundyer, you will see the image as shown in Figure 6.53.

Fig.6.52 : Image to beotated Fig 6.53 : Backgound hidden
TheD check pattern in the background shows that it is transpaheatst all image
editing software use this pattern to represent transpaféoaymake the two layers
visible as in Figure 6.52. Then selectiiee layer by clicking itin theLayers dialog.
Then select throtate tool from theToolbox . Click on the imagéllhen you will get a
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Rotate dialog box as shown in Figure 6.54u can drag the image clockwise or anti-
clock wise to rotate the image. Tikeate dialog box will display the angle of rotation.

You can drag the slider just below the box to set the angle, or you can directly enter the
angle of rotation in the box provided. Once you are satisfied with the angle, click the
Rotate button in the dialog boXou will get the image as shown in Figure 6.55.

Fig 6.54 : Rotate dialog box

Fig 6.55 : Image afteratation

Now let us see how to rotate only a selected portion of a layer or image. See the image
in Figure 6.56. Let us try to rotate only the head of the bird. Select the head portion of
the bird using thellipse Select tool as shown in Figure 6.57.
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Fig.6.56 : Bid image Fig.6.57 : Selected  Fig.6.58 (a) : Rotating
using Ellipse Select tool selection

Now select th&otate tool from theToolbox .
Then rotate the selected region slightly towards
the clockwise direction as shown in Figure
6.58 (a). Click the Rotate button in thaate
dialog box (Figure 6.58 (b)You will get the
image as shown in Figure 6.59.

The rotated image is displayed as a new

floating layer To fix this floating layer toits  Fig. 6.58 (b) : Rotate dialog box
background, click the anchor icon in tlagers

dialog. This fixes the rotated image. Floating layer is created only when an image without
layers is rotated. Note that when a separate layer is rotated, as in the previous example,
a floating layer will not be created.

After rotating, you can see that the head does not properly join the body of the parrot
at the left and right side¥ou can use thelone tool andBucket Fill tool which you

have learned in the high school classes to fill this area as shown in Figure6 &ih

also see a cut edge around the rotated region. This can be removed byukiag

tool and finally you will get the parrot as shown in Figure 6.61. Observe the difference
between the parrots in Figure 6.56 and that in 6.61
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Fig. 6.59 : After Fig. 6.60 : Use Bucket Fig. 6.61 : Use
rotation Fill Smudge tool
6.10.5 Scale

We have used thegzale tool for designing the poster for 'Anti-Smoking Campaign'.
Thescale tool is used to scale layers or selections on the infégean specify the
Height andwidth in theScale dialog box for scaling. The image can also be resized
using the handles at the borders of the image. Pressdebutton to complete
scaling.

Aspect ratio is the ratio of height to width. If this ratio is altered, the image will get
distorted. The aspect ratio can be kept constant usingking Chain icon in the
Scale dialog box.

6.10.6 Shear

Shear tool is used to shift one part of an image, a layer or a selection to one direction
and the other part to the opposite direction. For instance, a horizontal shearing will shift
the upper part to the right and the lower part to the left. Shearing distorts the image
according to the horizontal and vertical co-ordinates specified.

Shear tool D can be accessed from th®@lbox or from theTools & Transform
Tools & Shear. Let us consider the image of a bird (Figure 6.62).
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Fig.6.62 : Bid image

To change the angle of the bird's direction usingtibar tool, select the tool, click on
the image in the canvas and gear dialog box appears (Figure 6.63).

Fig.6.63 : Shear dialog box

In the dialog box, type appropriate
Shear magnitude for x andy co-
ordinates. Note that you cannot
shear both ways at the same time. If
you need to do so, use the shear tool
twice. The resultantimage is shown
in Figure 6.64.

Fig 6.64 : After applying Shear
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6.10.7 Flip

TheFlip tool provides the ability to flip layers or selections either horizontally or vertically
You can use this tool to create reflectiais.tool can be accessed usingDn
Toolbox or through th@ools menu.

Consider the image given
below (Figure 6.65)You can
see a bird in the canvas. Note
that this canvas consists of two
layers, one for the background
and the other for the bird. Our
aim s to take a reflection of the
bird and keep it on the other
side, so that the image looks like
two birds sitting face to face.

Here first of all you have to
Fig. 6.65 : Bid image

duplicate the ‘Birdlayet For this, right
click onthe layer in theayers dialog and select
Duplicate Layer from the menu that appears.
Note that a new layer is created above the
bird layer in the.ayers dialog. But the image

in the duplicate layer cannot be seen as this
duplicate is exactly above the original layer in
the canvas. Now select thg tool and click

on the image to create the reflection. Use the
Move tool to arrange the birds to a proper
position as shown in the Figure 6.66

Fig.6.66 : After applying Flip
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Download the pictwr of a bus and manipulate it as climbing jip

Check yourself

1. Whatis the use of the transform tool?

2. Name the tool that is used to distribute images in different layers in differ-
entways.

3. Thetool used to shift one part of an image to one direction and thepther
part to the opposite direction is

What is the use of the crop tool?
Which among the following tools is used to create a mirror image?
a. Flip b.Crop c.Rotate d. Scale

The effectiveness of a presentation, poster or any piece of graphic art can be enhanced
using a suitable imag&n image received may not be what we exactly redtinis.

image can be edited using the differentimage editing software available. The different
types of image editors like rasteector and 3D modelers can be used to manipulate
photographs, logos and characters in movies. GIMP is a popular GNU based raster
graphics editor

GIMP can be used to create and manipulate images using layers. The background
colour of a canvas can be set and images can be copied on to it. The image created
can be saved and exported to other popular image foifeats can be inserted to
images in various fonts to make the graphic attractive. Parts of an image|can be
selected in a variety of shapes using different types of selection tools available in
GIMP. The transform tools available in GIN#Row altering the appearance of an

| entire image or a part of it.
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After the completion of this chapter the learner will be able to

6. Getting Started with GIMP

use GIMP software for simple image editing and image format converting.
identify the role of layers inimage editing software.

identify various selection tools in GIMP to perform various operations.
insert textin an image.

use the various transform tools for manipulating images.

use the saving and exporting options available in GIMP

[Lab activities J

Design an identity card for your school with school logo and your photo. The
reverse of the identity card should provide the address details.

Design a name slip with your photo in it.
Design a badge for the guests of your school annual day

Download the picture of a lion and using it create an image of two lions standing
face to face.

Download the picture of a KK bus.Take 5 copies of the bus and arrange
them as if they are ready for their inaugural run. Resize the bus if required.

Download the pictures of a bus and a ti§etect and copy the image of the tiger
and place it as a graphic painted on bus.

Download the picture of rose. Create a rectangular border of roses for a banner
to welcome plus one students.

[Sample guestions }

Very short ansver type

1.

Classify the following software and give suitable headings.
CorelDRAWV, GIMP, Photoshop, Inkscape, 3fulio MAX

What do you mean by scaling? How can you avoid distortion of images while
scaling?
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3.
4.

How does Fuzzy Select work?

What do you mean by anchoring?

Short answer type

1.
2.

o 0o M W

Compare raster and vector graphics.

Ravi is designing a logo for his compaByggest an image editing software for
this purpose. Justify your suggestion.

List the features of GIMPnage editar
What is a layer in GIMP? Explain the advantages of using layers.
How will you delete the white background of a flower image?

What is Foreground Select in GIMP? How can this be done?

Long answer type

1. What are the functions of an image editing software? List and explain the different

categories of image editors with examples.

2. Explain any five selection tools available in GIMP

3. Write short notes on any three transform tools in GIMP



Paths tool

0 Adding and removing
paths

0 Selecting a portion of an
image

0 Paths dialog box

0 Aligning text to a path

Managing colours in GIMP

o Selecting colours

o Picking a colour

Colour schemes

0 Subtractive colour

o0 Additive colour

Setting the brightness and

contrast

Colour balancing

Filters

o Blur

0 Sharpen

o Distorts

o Light and Shadow

0 Artistic

Creating animation

o Rippling

o0 Burn-In

7. Adanceal Tools br Imag Hliting

In the previous chapter you learned the use of some
of the basic tools of GIMPWe have already
discussed the use of layers in creating an image,
how to use various selection tools to select a portion
of animage, etc. In addition to these tools, GIMP
provides a lot of very powerful tools, that make
image editing very easin this chaptewe will discuss
some of these tools.

7.1 Paths tool

Paths tool is used to create straight lined and smooth
curved vector shapes and paths. This tool is very
much useful to create different types of patterns, to
select a portion of animage in different shapes from
an already existing picture, etc.

Let us see how to use theths tool. Select the
Paths tool from theToolbox . The Paths tool is
available in the mentools a Paths. When the
Paths tool is selected, the mouse cursor changes into
a pointer (arrow) with a curve. Left click on the
canvas to create the first point on the path. Move
the mouse to a new point and left click the mouse to
create another point linked to the previous point.
When you move the mouse pointer to a new location
to add new point, you can see that the mouse pointer
has a littlet symbol next to the curve. This shows
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line segment is called direction lin&t the end of the direction line, you can see a
square symbolThis square symbol is called the handle of the directionYioe can

drag this handle to modify the shape of the curve. Each point on the path is also called
an anchor point.

Drag the two handles so that the figure will look as shown in Figure 7.2(a). Modify the
other edges also so as to get the image as shown in Figure 7.2(b). If you are satisfied
with the shape of the figure, you can make a selection along the drawn path. For this,
right click on the canva¥ou will get a menu item as shown in Figure 7.3. Select the
menu itenselect & From Path . On clicking the menu item, the path will be made as

a selection as shown in Figure 7.4.

Fig. 7.4 : Path selected

Fig. 7.3 : Select menu

This selection provides you with many optiorieu can select theend tool from the
Toolbox . Then choose a gradient colour scheme and fill the selected region by dragging
inside the regionYou will get a coloured flower as shown in Figure 7.5.

Fig. 7.5 : Selection filled with

gradient Fig. 7.6 : Flowers in diffeent layers
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You can copy and paste the selected region to some other layers. Fill the selection with
different colours. If you want, you can change the size of the flonssabiyg tool.

Figure 7.6 is obtained by copying the given flower into different layers and then changing
the colour and size.

7.1.1 Adding and removing anchor points from a path

Consider a path with three anchor points as shown in Figure 7@ @Jd one more
anchor point in this path, move the mouse pointer on a line segment and [i2&ss the

key down. Now you can see that the mouse pointeragmbol. This shows that

you can add a new anchor point at this location. Now keepirgfth&ey down,

click on the line.You will get an anchor point at the clicked location as shown in Figure
7.7(b). Drag this anchor point as shown in Figure 7.¥(m).can see that the two line
segments on either side of this new point have a slight bend. This is due to the direction

Fig. 7.7
N @ Fig. 7.7(b)
Fig. 7.7(c)

Fig. 7.7(d) Fig. 7.7(¢)

lines on that point. If you want to remove this bend, you can delete the direction line.
To do this, move the mouse over the handle in the direction line. Pr&xd thad

Shift keys togetherNow you will see a minus  symbol on the mouse pointdihis

minus symbol shows that you can remove this handle on clicking it. Click the handle by
holding theCtrl andShift keys downYou can remove the two direction lines by doing
like this.You will get the path as shown in Figure 7.7(d).
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How can you remove an anchor point? Simply move the mouse pointer on the anchor
point, press th€trl andShift keys down and then click the anchor point. It will be
removed from there. Figure 7.7(e) is the path obtained after removing the topmost
anchor point from the path in Figure 7.7(d).

7.1.2 Selecting a portion of an image using Paths tool

UsingPaths tool, you can select any part of an image in any shape. Consider an image
in Figure 7.8. Suppose you want to copy a portion of this image to a new canvas. Use
thePaths tool to draw the path along the boundary of the portion to be copied to the
new canvas. Figure 7.9 shows the image after drawing the path.

Fig. 7.8 : Flower image

Fig. 7.9 : Using Paths tool

Right click this path and select the menu ite#iect a From Path . The same thing

can be done by clicking tigelection from Path  button in théoolbox . The portion of

the image is selected as shown in Figure 7.10. Now you carQbrie€s to copy the

selected portion and paste this to a new canvas as shown in Fifjudtéripasting

the image to the new canvas, the size of the pasted image is scaled to make it as shown
in the Figure 7.1
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Fig. 7.10 : Selection im path Fig. 7.1.: Copied image
In the previous chaptgrou learned the use of selection tools. Butin some situations,
thepaths tool will help you to select a portion of an image more accurately than the
selection tools.

7.1.3 Paths dialog box

After drawing a path, if you select any other tool fromTdutbox , the path will
disappear from the scre&fou may think that the path is gone for e\Rut it remains

in the image in a hidden forrfou can make the path visible or hide it easily using the
Paths dialog box.

Draw a path on the canvas as shown in Figure 7.12. Now click any of the selection
tools from theroolbox . You will see that the path has disappeared from the canvas.
To view this path again, you can make use

of thepaths dialog box.To get this dialog

box, select the menu itewindows a

Dockable Dialogs @ Paths. Then you

will get the dialog box as shown in Figure

7.13. This dialog box is very much similar Fig. 7.12

toLayers dialog box. Each path we draw

on the canvas has an entry in this dialog box. There is an eye icon at the left side of each
entry Just like layers, you can click on this eye icon to make the path visible or invisible.
Thepaths dialog box in the figure does not have the eye icon at the left side. It means
that the path is hiddeio make it visible, simply click at the leftmost side on this entry
You will see the eye icon appearing there (Figure 7At4he same time, the path will

be made visible on the canvas.
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O

Fig. 7.14 : Selection in Paths

dialog box
Usually when the path is made visible on the screen, you will see the path as shown in

Figure 7.15. The anchor points and direction lines are not visible. If you want to
modify this path again, select thaths tool from theToolbox and then click on this
path.You will get the anchor points on this path as shown in Figure 7.16. Once you get
these anchor points, you can easily modify the path by dragging the points or by dragging
the handles in the direction lines.

Fig. 7.13 : Paths dialog box

Fig. 7.15 Fig. 7.16
7.1.4 Aligning text to a path

You can align a text along a path.This is another advantage of ustagsheol. To
begin with, let us select titext tool fromToolbox and type a text on the canvas as
shown in Figure 7.17, Then draw a path on the canvasrsisgtool as shown in
Figure 7.18.

Fig. 7.17 : Bxt in canvas Fig. 7.18 : Bxt and path in canvas
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Select thaext tool again from th&oolbox and click on the typed tex¥.ou will see
that the path has disappeared from the canh@make the path visible, open the
Paths dialog box and click at the left side of the path entry init. Select the text typed by
clicking on it. Now the lower portion of theolbox has a button nameaext along
Path as shown in Figure 7.19. Click

on this button. The same feature is

also available in the menayer a

Text along Path . You will see that

acopy of the text entered is aligned

onto this path as shown in Figure

7.20.

S

Fig. 7.19: Toolbox
options Fig. 7.20 : BExt aligned to path

When you look at theaths dialog box, you will see one new entry there (Figure 7.21).

This entry shows that the text aligned to the path forms a newrjoatban see that the

text aligned is not filled with any colault is only an outline. GIMReats this text

outline as a path. This new path is

displayed in theaths dialog box as

a separate entnyRight click on this

new entry in it. From the popup

menu you can select the menu item

Path to Selection as shown in

Figure 7.22. On selecting this, you

S

Fig. 7.21 : Path dialog box Fig. 7.22 : Paths dialog box menu
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can see that the aligned text outline will be made a selected region in the canvas. Now
you can colour the selected area usingket Fill tool orBlend tool. If you use
Gradient Fill tool, you will be able to fill the selected region as shown in Figure 7.23.
Before applying the fill tool, select the ‘Background’ layer from.tlyers dialog box.

< =

. : Fig. 7.24 : Layers dialo
Fig. 7.23 : Adding colour to selected text 9 Y a0

The canvas displays two copies of the text (Figure 723).can remove the first
copy of the text by usingyers dialog. The,ayers dialog will display the text that is
entered at the beginning as a separate layer as shown in Figuhou.24n hide this

layer by clicking on the eye icgag in it. Then the layer is hidden and the image will be
as shown in Figure 7.25.

Now, the canvas displays two patfi®.remove these paths, you can usete
dialog box. Click on the eyagicon against each path entry irAfter clicking the eye
icons,Paths dialog box will be as shown in Figure 7.26.

Fig. 7.26 . Paths dialog box

Fig. 7.25 : Select text only
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After making the paths invisible, the canvas will be as shown in Figure 7.27. If you
want, you can resize this text so as to form the image in Figure7.28 uskegithe

tool.

Fig. 7.27 : Bxt after emoving path Fig. 7.28 : Using Resize tool

N
In case the Tool Optionsinthe Toolbox is not visible, double click on
any toolinthe Toolbox . The Tool Options dialog box appears as a new
window.

Now, this Tool Options window has to be docked tothe  Toolbox window. For this,

move the mouse just below the Title bar of the Tool Options dialog box. See that the

mouse pointer turns to a pointed finger. Now drag the Tool Options window and

drop to the tool option areainthe  Toolbox window.

—

o 0w Db P

6.

Check yourself

Which is the tool used to create straight lined or curved paths?
Each point in the path is called

Each anchor point has number of direction lines.
What will you do to add a new anchor point on a line segment?

To remove an anchor point or handle, click on it, while keeping the __|
and keys down.

What can be used to make a path visible or invisible?

.
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7.2 Managing colours in GIMP

There are dierent ways to select and manage colours in GIWEwill discuss some
of them in the following sections.

7.2.1 Selecting colours in GIMP

You have already used the colour palette for changing colours in GIMP

Now we will discuss the various methods for selecting colours in GIMP

The lower portion of th&oolbox displays two rectangles as shownin

Figure 7.29. The upper rectangle represents the foreground colour

and the lower rectangle represents the background ddlbenyou  rig. 7.29
click on the upper or lower rectangle to change the foreground or
background colouyou will get the dialog box as shown in Figure 7.30.

Select a colour by clicking O

here )

Select different Shad &=y
the selected colour by

clicking here /

Fig. 7.30 : Color dialog box - GIMP

Selected colou#

The color dialog box can display the colours in five different ways. They are:

1. GIMP 2. CMYK
3. Water Color 4, Wheel
5. Palette

a. GIMP: Click the leftmost butto &, | on the top of the color dialog box to use the
GIMP style for selecting colouFigure 7.30 shows the color dialog box after clicking
the leftmost button.

You can select a colour by clicking on the vertical color bar as shown in theTigare.
left side square region shows the various shades of the selectedNolgwou can

click anywhere in this square region to select a proper shade of the selectedcolour
rectangle just below the square region shows the selected ¢otally, click theOK
button to confirm the selection.
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b. CMYK: Click the second buttc¢ L | on the top of the color dialog box for using

the CMYK style. Figure 7.31 shows the color dialog box in CMYK style. This model
uses four colour components to represent a coldway areCyan,M agentay ellow

andK ey(black). This style is widely used in printing purpose. The rectangular region
at the left side has four sliders representing the colours Cyan, Magsdde, and

Black. You can drag the slider to increase or decrease a particular component of

colours.

Drag the sliders [ e
increase or decrease p
component of colours.

Fig. 7.31 : Color dialog box - CMYK

c. Water Color: This style can be used to mix one colour with another colour just
like an artist mixes di&rent colours to form a new colodio use this, click the third
button ‘f on the color palette. Then the color dialog box will be as shown in
Figure 7.32.

Click the left mouse O

button here to addal "
tint of green colour to
the already selected
colour

Fig. 7.32 : Color dialog box - ter Color
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Suppose you have selected one cofouexample yellowlIf you want to mix a light
tint of another coloyrfor instant green with this yellow colgutick the left mouse
button at the green colour in thegaisquare colour regior.ou can keep on clicking
the left mouse button to add the tint of green colour again and agaemove the tint
of green colour from the selected colguu can right click the mouse.

d. Wheel : To use this, click the fourth butt{@ in the color dialog box'hen the

color dialog box will be as shown in Figure 7.33. Here, all the colours will be displayed
in the form of a circular wheeY.ou can select a colour from this wheel by clicking it.
Then the triangle at the center shows various shades of the selectedvmiaan

click inside this triangle to select a particular shade of the selected colour

Click on this wheel to

select a colour _ - O

Click inside this triangle
to select the different —_
shades of the selected
colour

Fig. 7.33 : Color dialog box - Wheel
e. Palette :Palette option offers a wide range of colours. GIMP has large number of
predefined colour paletteééou can view the colours available in the active palette by
clicking the fifth buttodﬂfgj in color dialog boxAfter clicking this button, the color
dialog box will be as shown in Figure 7.34.

O

Click on a colour to
select the colour —

from the palette

Fig. 7.34 : Color dialog box - Palette
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Figures 7.36 and 7.37 show the colours available in various
palette boxes after selecting them fronfiietes dialog box.

On clicking theralette button, the color dialog box shows

the default colour palette. The GIMP has a large number of

colour paletteslo use the colour palettes, first of all you

should make thealettes dialog box visible. For this, use

the menu itervindows a Dockable Dialogs a Palettes .

On clicking this menu item, you will get thelettes dialog

box as shown in Figure 7.35. Thigettes dialog box shows

a number of palettes predefined in GIMPen you click

on a palette in thiBalettes dialog box, the colour dialog

box will dlsplgy the various colours av;_;ulable in this pa_llet_tqzig_ 7 35 - Pabttes
You can easily select a colour from this palette, by clicking dialog box
on the colour from the color dialog box.

Fig. 7.36 : Colours - Gold palette

Fig. 7.37 : Colours - Caramel palette
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7.2.2 Picking a colour from an image

You can pick a colour from an image or from any other place on the GIMP
screen. For this click th@lor Picker tool on the color dialog boXou can see this
tool in Figure 7.38The same picker tool is available in the nTaisioox alsoWhen
you click this tool, the mouse pointer will be changed into the shape of. ¥dillezan
click on an image or anywhere on the GIMP screen to select the colour at that spot.

Fig. 7.38 : Color Picker tool

7.3 Colour schemes

There are two types of colour schemes: subtractive colour scheme and additive colour

scheme™ When an artist paints a picture, he may mix a number of colours to make new

colours. Here he is using the subtractive colour method. When an artist uses a computer
to create a picture, he is using the additive colour method to create colours.

7.3.1 Subtractive colour

When you mix colours for painting or in the printing process, you are using the subtractive
colour method. In this method, the colour mixing begins with white and ends with
black.As one adds colouthe resultant colour gets darker and tends to blacken. Here
absence of any colour is represented by white and the presence of all the colours is
represented by black.

CMY method is the most popular subtractive colour method used in photagitaphy
uses Cyan, Magenta a¥idllow colours to generate all other colours (Figure 7.39).
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Fig. 7.39 : CMY Subtractive colour mixing

Magent

Cyan
Yellow

Cyan

Yellow
Fig. 7.40 : Colour epresentations of CMY colour space

CMYK is the subtractive colour method used in colour printing (Figure 7.40). Even
though the black colour can be made by mixing Cyan, Magente#fiod, to reduce

the cost of these colours, this method uses black colour also. The black colour is also
called the Key colour and hence the name CMYK.

7.3.2 Additive colour

This method is used in computer and television screens to display pictures. The colours
we see on the computer screen are created by using Red, Green and Blue(RGB) lights
in the additive colour method. In this method, mixing begins with black and ends with
white (Figure 7.41)As one adds colouthe resultant colour gets lighter and tends to
become white. In this method, the absence of colour is represented by black and presence
of all the colours is represented by white. Red, Green and Blue are the primary colours
in light. This method uses these three components (RGB) to generate any colour (Figure 7.42).
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G B
Fig. 7.41 : RGB colour mixing Fig. 7.42 : RGB colour space

The following table gives a comparison of subtractive and additive colour methods.

Used in colour printing Used in computer arklevision screens
Mixing begins with white and ends withMixing begins with black and ends with
black white.

Use Cyan, Magenta aivéllow colour| Use Red, Green and Blue components to
components to create colours create colours.

Absence of colours is white Absence of colour is black

Presence of all the colours is black | Presence of all the colours is white

Table 7.1 : Colour scheme comparison

Check yourself

1. In the subtractive colour method, the mixing of colours begins With
and ends with colours

2. Inthe additive colour method, the presence of all the colours is
colour

3. Inthe subtractive colour method, the absence of all the coloursis |
colour

4. CMY colour method is used in

CMYK colour method is used in
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7.4 Setting the brightness and contrast of an image

When you take a photograph in insufficient light, the picture may appear too dark. The
darkness of the picture can be reduced by setting the brightness and contrast of the
picture. For setting brightness and contrast, you have to choose the menu item
Tools & ColourTools @ Brightness-Contrast . You can dctively use brightness and
contrast to give proper light to a dark photograph. Figures 7.43 and 7.44 show two
photographs before and after applying the brightness and contrast.

Fig. 7.43 : Befoe applying Fig. 7.44 : After applying
Brightness-Cotrast Brightness-Contrast

Drag these sliders to increase
decrease Brightness/Contrast

When you select the menu ite
Tools & ColorTools & Brightness-
Contrast , you get a dialog box as
shown in figure 7.45You can set
the brightness and contrast in this dia-
log box by dragging the sliders of
Brightness andContrast . While mov-
ing, one can preview the changesin

the picture. When you are satisfied o _
with the changes, cliai button. Fig. 7.45: Brightness-Contrast dialog box
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7.5 Colour balancing

ThecColour Balance option allows us to correct an image by balancing the cdlors.
change the colour balancing, use the menudigons a Color Balance . On clicking
this menu, you will get theolor Balance dialog box as shown in Figure 7.46.

Drag the Cyan, Magenta and
Yellow sliders to change the oo

balance.

Fig. 7.46 : Colour Balance dialog box

Fig. 7.47 : Befoe applying Fig. 7.48 : After applying
colour balance colour balance
On theColor Balance dialog box, selecthadows , Midtones Or Highlights as the
Range to Adjust . Selectingshadows affects darker pixelsidiones affects medium

range of pixels andighlight s affects bright pixelsAfter selecting the range, you can
move the slider€yan, Magenta andyellow to adjust the colour balance.
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Figures 7.47 and 7.48 show the same image

before and after applying colour balance as in

Figure 7.49. When you have placed the three

sliders in the appropriate positions for colour

balancing, you can save this setting. For this,

click the ‘+’ button which is at the right side of

theColor Balance dialog box. This will prompt

us to enter a name for the settings, as showq;iila_ 7.49 : Colour balance setting

Figure 7.50.You can give a suitable name and for above image

Fig. 7.50 : Saving colour balance Fig. 7.51 : Selecting saved colour balance
settings settings

click ok button. Laterif you want to apply the same colour balancing for any other
image, you can get this from the preset drop down list of the color balance dialog box.
See Figure 7.51.

7.6 Filters

Filter is a very powerful tool that can modify an image ifed#nt ways.You can add
various effects in an image using filters. Filters can be applied to a complete layer or
only to a selected region. If a portion of an image is selected before using the filters,
then filtering will be applied to the selected region dadlowing are the important and

most commonly used filters available in GIMP

7.6.1 Blur
These filters blur images in a variety of ways.

a. Gaussian BlurWhen you use this filtethe image
will have an out of focus effect. It will blur the sharp
edges with the background. Use the menu itéfiers

a Blur & GaussianBlur for this. Fig. 7.52 : Befoe applying

Blur filter
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When you click this menu item, you will getaussian Blur  dialog box where you can
specify theBlur Radius . Fig. 7.52 and 7.53 shows the image before and after applying
Gaussian Blur respectively

b. Simple Blur: This can be used to blur the image a little bit. It will simply soften the
image without prompting a dialog box. Use the menuifieers a Blur & Blur for

this. The image in Figure 7.54 is obtained by applying simple blur to the image in Figure
7.52.

Fig. 7.53 : After Fig. 7.54 : After Fig. 7.55 : After applying
applying Gaussian Blur  applying Simple Blur Motion Blur

c. Motion Blur: It blurs the image in a specific direction
at each pointYou can create a sense of motion in the
image using this. Use the menu iteiners a Blur &
Motion Blur for this. When you click the menu item,
you will get a dialog box where you can specify the blur
type such asinear , Radial orZzoom and also thalur
Parameters such asength andAngle. Figure 7.55
shows the image after applyikigtion Blur .

d. Pixelize It will blur th(_a image\ into a\set of IargeFig_ 7.56 : After applying
squares. Use the menu iteiiers & Blur & Pixelize

for this. You can specify the size of the square in the
dialog box that comes in. Fig. 7.56 shows the image after
applying this filter

Pixelize

e. Selective Gaussian Bluin this method, only pixels

that are similar to each other are blurred. It is useful to

reduce grains in photos without blurring the sharp edges.

Use the menu iteifilters a Blur & Selective Gaussian

Blur for this. Figure 7.57 shows the image after applying

Selective Gaussian Blur . You can see that the grains of

the background have been blurred without blurring they. 7.57 : After applying
edges of the rose flower Selective Gaussian Blur
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7.6.2 Sharpen

This filter is used to sharpen the edges of animage. When you sharpen an image, you
will get a better clarity in the imagghis is the reverse of blur filtetUse the menu item

Filters @ Enhance a Sharpen for this. Figures 7.58 and 7.59 show the images
before and after applying this filter

Fig. 7.58 : Befoe applying Sharpen

Fig. 7.59 : After applying Sharpen
7.6.3 Distorts
These filters transform the image in different ways. There are a number of options
available in this categaryrollowing are the most commonly ugesiort s filters. They
are available in the menu itgfiners & Distorts .

a. Emboss This filter stamps and carves the image, giving it an appearance of a relief
with bumps and hollows. The bright areas in the image are raised and the dark ones are

carved (refer Figure 7.61).
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Fig. 7.60 : Befoe applying Distots Fig. 7.61 : After applying Emboss
filter
b. Mosaic This filter cuts the image into many polygons
which are slightly raised and seperated by joints to create
the appearance of a mosaic (refer Figure 7.62).

c. Ripple: This filter displaces the pixels of the image to
create waves or ripples as on a reflection on disturbed
water Figure 7.63 is the image obtained after applying

Ripple filter to the image in Figure 7.60. Fig. 7.62 : After applying

d. Shift: Thisfilter shifts all pixels horizontally or vertically Mosaic
Fig. 7.64 is the image obtained after applyingstiifefilter to the image in Figure 7.60.

Fig. 7.63 : After applying Ripple Fig. 7.64 : Afterapplying Shift

e.Waves With this filter you can get an image similar to the concentric waves created
when a stone is thrown into watéigure 7.65 is the image obtained after applying the
Waves filter to the image in Figure 7.60.

f. Wind: This filter will generate thin black and white lines in the image to create a
windy effect. Figure 7.66 is the image obtained after applyingitiefilter to the
image in the figure 7.60.
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Fig. 7.65 :After applying \@ves Fig. 7.66 :After applying Wd
7.6.4 Light and Shadow

These filters effectivig use light and shadow to produce various effects in the image.
Followings are the most commonly used filters in this catefjoey are available in the
menu itenFilters a Light and Shadow .

a. Lens Flare This filter gives the effect of the @ence of a sun in the image.The
images in Figures 7.67 and 7.68 show an image before and after apply#gthe
Flare filter.

Fig. 7.67 : Image befer applying rig 7.68: After applying Lens Flar
Light and Shadowilter

b. Lightning Effects: This filter simulates the ef€t when you light up an image with a
spot. Figure 7.69 shows the image after applyingighing Effect s filter. You can
change the colour of lightning from the dialog box that comes in. The given image uses
white colour for giving the lightning effect.

Fig. 7.69 : After applying Lightning Effects Fig. 7.70 : After applying Supernova

212



7. Adanceal Tools br Imag Hliting

c. Supernova: This filter creates a big star reminding a supernova. Figure 7.70 shows
the image after applying tisapernova filter. You can change the supernova colour
from the dialog box that comes in. The given image has used yellow colour for giving
the supernova effect.

GIMP provides a number of other filters also in this categéoy can try out these
filters and observe the changes in the image.

7.5.5 Artistic

These filters are used to create artistic effects in the image. Following are some of the
commonly used filters in this categoihese filters are available in the menu item
Filters a Artistic .

a. Clothify: This filter adds a cloth like texture to the image.

b. Cubism: This filter modifies the given image in such a way that it is made up of
small cubesrou can set the size of the cube in the dialog box that appears.

c. Qilify: This filter modifies the image like an oil painting.
d. Soft Glow: This filter lights the image with a soft glow

e.Weave: Thisfilter modifies the image asif it were printed over woven ribbons
of paper

Fig. 7.71 : Befoe applyingArtistic filter Fig. 7.72 : After applying Clothify filter

Fig. 7.73 : After applying Cubism Fig. 7.74 . After applying Oilify
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Fig. 7.75 . After applying Soft GlowFig. 7.76 : After applying Wave

7.7 Creat ing simple animation using GIMP

There are so many specialised softwares for creating animations. GIMP can also be
used to create simple preset animatids will discuss how to give animatioriexfts
to animage using GIMi® the following section.

Let us open animage as shown
in Figure 7.77. This image is
created usingogos in GIMP.
You have already studied the
creation of logos in lower
classesrou can create dgrent
types of ogos using the menu
item File & Create a
Logos .

Different types of animations
can be created using GIMEt
us discuss two of them:
1. Rippling Fig. 7.77 : Image @ated using Logos

2. Burn-In
All these animations are available in the menu Ritans & Animations .
a. Giving Rippling animation
After opening the image as shown in
Figure 7.77, select the menu iteifrers
a Animations a Rippling . On selecting
this, you will get a dialog box as shown in
Figure 7.78.You can set dferent
parameters for the animation from this
dialog box. Oryou can simply leave the

default values and click thex button. Fig. 7.78 : Rippling dialog
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Now GIMP will create a new image as shown in Figure 7.79.

Fig. 7.79 : After applying Rippling Fig. 7.80 : Playing Rippling animation

To play this animation, select the menu itgimars a Animation a PlayBack from
the new imageThen you will get a window as shown in Figure 7.80 play the
animation click on thelay button on the top of this window as shown in Figure 7.80.
You will see arippling animation in this window
To save this animation, you have to
save this file as@if file. Onlygif file can
show the animation. Click on the menu
itemFile & Save As. Thenyou will get a
new window where you can specify name
of the file. You can give any name for the
file. But at the end of the name you can
type.qgif as the extension for the filsfter
giving the name, click thgave button .
Then you will get agxport dialog box as
shown in Figure 7.81. Fig. 7.81 : Export File dialog box

In theExport dialog box, select th&ave As Animation , which is shown in Figure.
7.81.Then click theExport button. The newgif file is saved in your computeFhis

file with the animation can be used for different purpose such as for creating presentations
or webpages.

b. Giving Burn-In animation

This animation requires an imaggwwo layers. Create
one more layer with white coloukfter creating the layer
theLayers dialog will be as shown in figure 7.82. Now
select the menu iterilters & Animations @ Burn-In. Then

you will get a dialog box. Clickk button from this dialog
Fig. 7.82 . Layers dialog
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box. Now GIMP will create a new image with the animation as shown in Figure 7.83.
When you play back this image, you will see that the imag®wly appearing in the
window as shown in Figure 7.841 can export this animation agiffile for future

use.

Fig. 7.83 : Image after applying Fig. 7.84 : Playing animation
Burn-in

Check yourself

1. Tosave an animation in GINMiPmust be saved in format.
2. Thefilter that can be used to give more clarity to the edges of an imgge is

3. Compare Gaussian blur and Selective Gaussian Blur
4. The artistic filter that lights the image with a soft glow is

5. How can we use a colour balance setting previously saved when an jmage
is edited?

GIMP provides a number of powerful tools to enhance the appearance of an/image.
ThePaths tool can be used to draw a path on the canvas very.e&dg#ycan
create diferent types of patterns using thehs tool. We can copy a portion of an
image in any shape using this todle can also align a text to a paithe colour
dialog box in GIMRcan display the colours in five tifent ways such as GIMP
CMYK, Water ColourWheel and Paletté light picture can be made dark or a
dark picture can be make light by setting the brightness and contrast of the|image.
We can give a diérent colour €kct to an image by setting tkelor Balance .
Subtractive anddditive colour schemes are the two widely used colour schemes.
Subtractive colour scheme is used in printiddditive colour scheme is used in
television and computer screens. GIMP provides a large number of filters, that can
modify animage in different ways. Gimp can also be used to create simple animations.

J
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After the completion of this chapter the learner will be able to

. use paths tool to draw various patterns.

. use paths tool to copy any portion of an image in any shape.

. use paths tool to align text to a path.

. use the colour dialog box in tifent ways to select a colour

. adjust the brightness and contrast of an image.

. adjust the colour scheme of animage.

. differentiate the use of subtractive and additive colour schemes.
. use filters in a variety of ways to modify an image.

. use filters to create animations.

[Lab activities j

1. Using Paths tool draw the following images.
a) b)

2. Open animage containing a human figure. Use the paths tool to select the human
figure and copy the figure in another image.

3. Using Paths tool, align a text as shown in the figure.

4. Open alandscape image in GIMPply various Blur filters on this image. Save
the image as jpg file after applying each filter
5. Open alandscape image in GIMBply various Distort filters on this image.
Save the image as jpg file after applying eachfilter
Open a landscape image in GIMBply variousAftistic filters on this image.
Save the image as jpg file after applying eachfilter
Open a landscape image in GlMpply different Light and Shadow filters on this
image. Save the image as jpg file after applying each filter
Create alogo with text “WELCOME”. Save thislogo as a jpg file. Then open this
jpgfile in GIMP Create a rippling animation with this image and save the file in
‘gif " format.
9. Openanimage in Gimp. Change the colour scheme and save the new image with
adifferent name.

o

~

©
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[Sample guestions }

Very short ansver type
1. Each pointin the Paths tool is called

2. Tocreate a closed path, click on the first point while holding the key
down.

dialog box is used to make a path visible or invisible.
Absence of colours in subtractive colour method gives colour
Presence of all colours in additive colour method gives .colour

3
4
5
6. CMYK colour scheme is usedin purpose.
7. The letter ‘K'in CMYK represents colour

8. ‘Cubism’filter is available in category of filters.

9. Whatis an anchor point?

10. Whatis a direction line?

11. How canyou add a new pointin a path?

12. How can you remove a point from the path?

13. Whatis the use of Paths dialog box?

14. How can you give brightness to a photograph appearing dark?
Short answer type

Explain the steps to align a text to a path.

Explain the steps to create an animation in GIMP

Explain different colour schemes.

Explain any three Blur Filters.

Explain any threArtistic Filters.

Explain any three Distorts Filters.

Explain the use of Paths tool.

© N o g s~ w NP

What is the use of colour balancing? How is it done?

Long answer type

1. Explainthe various styles for displaying colours in colour dialog box in GIMP
2. Explain various categories of filters available in GIMP

3. How do you create animation in GIMP?
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Computer network

o0 Need for network

0 Some key terms

Data communication

system

Communication medium

0 Guided medium

0 Unguided medium

o Wireless communication
technology

Data communication

devices

o Network Interface Card

Hub

Switch

Repeater

Bridge

Router

Gateway

Data terminal equipments

o0 Modem

0 Multiplexer/Demultiplexer

Network topologies

o0 Bus, Star, Ring, Mesh

Types of network

o0 PAN, LAN, MAN, WAN

Logical classification of

networks

o Peer-to-peer network

o Client - Server

Network protocols

o TCP/IP (HTTP, FTP, DNS)

Identification of computers

and users over a network

o MAC address

o |IP address

Uniform Resource Locator

OO0Oo0Oo0o0o

8. Computer Networks

Have you surfed the Internet to search your
examination result or to know whether you got
admission to the Plus One course in a school of
your choice? Have you visited AMM counter

to draw money? Have you transferred songs,
images or movie clips from your computer to a
cell phone or booked a train ticket using Internet?
If your answer to any of these questions is ‘yes’,
you have accessed the services of a computer
network. In this chaptgre will learn more about
the working of networks and their advantages.
We will also discuss dérent media and devices,
different types of networks and the rules to be
followed in data communication using these
devices.

8.1 Computer network

Computer network is a group of computers and
other computing hardware devices (such as
printers, scanners, modems, CD drives, etc.)
connected to each other electronically through a
communication medium. They can communicate
with each otheexchange commands, share data,
hardware and other resources. Computers on a
network may be linked through cables, telephone
lines, radio waves, satellites or infrared light beams.
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8.1.1 Need for network

Internet is a good example for a computer network. It is impossible to imagine a world
without e-mails, online newspapers, blogs, chat and other services offered through the
Internet.Apart from these, there are many other advantages in using networked
computers instead of stand-alone computers. Some of them are listed below

* Resource sharing

* Price-performance ratio
¢ Communication

* Reliability

e Scalability

Resource sharingThe sharing of available hardware and software resources in a
computer network is callegsource sharing For example, the contents of a DVD
placed in a DVD drive of one computer can be read in another cortpintédarly,

other hardware resources like hard disk, prist&anneretc. and software resources

like application software, anti-virus tools, etc. can also be shared through computer
networks.

Price-performance ratio: One can easily share the resources available in one computer
with other computers. The cost of purchasing licensed software for each computer can
be reduced by purchasing network versions of such software. This will least affect the
performance of such resources and lead to considerable savings in cost.

Communication: Computer network helps user to communicate with any other user
of the network through its services like e-malil, chatting, video conferencing etc. For
example, one can send or receive messages within no time irrespective of the distance.

Reliability: Itis possible to replicate or backup data/information in multiple computers
using the network. For example, the C++ files, photos or songs saved in one computer
can also be saved in other computers in the same network. These can be retrieved from
other computers in which they are saved in case of disasters (malfunctioning of computers,
accidental deletion of files, etc.)

Scalability: Computing capacity can be increased or decreased easily by adding or
removing computers to the network. In addition to this, the storage capacity of networks
can also be increased by including more storage devices to the network.



8. Computer Networks

8.1.2 Some &y terms
Some of the key terms related to computer network are explained below:

Bandwidth  : Bandwidth measures the amount of data that can be sent over a specific
connection in a given amount of time. Imagine you are in a highway or
a public road. The bigger the road, the more will be the number of
vehicles that can travel on it. Moreoyviie trafic here is faster than
on a narrow road. On a narrow road, the traffic is likely to be
congestedNVe can say that the bandwidth of a bigger road is higher
than a narrow road.

Bandwidth describes the maximum data-transfer rate between
computers in a network. In digital systems, bandwidth is measured in
bits per second (bps). If the bandwidth is more, data travels faster
and hence large amounts of data can be transferred within a particular
time span across the network. For example, an Internet connection
via cable modem may provide 25 Mbps of bandwidth.

Noise : Noise is unwanted electrical or electromagnetic energy that lowers
the quality of data signals. It occurs from nearby radio transmitters,
motors or other cables. The transfer of all types of data including
texts, programs, images and audio over a network is adversely affected
by noise.

Node . Any device (computescanneprintet etc.) which is directly connected
to a computer network is called a node. For example, computers
linked to the computer network in the school are nodes. When we
connect the Internet to our computair computer becomes a node
of the Internet.

Make a list of the haware and softwae resouces shagd in your

school network.
Let us do

8.2 Data communication system

In a computer network, computing devices are connected in various ways, to
communicate and share resour@sta communicationis the exchange of digital

data between any two devices through a medium of transmission. Figure 8.1 show the
representation of a general data communication system. The following five basic elements
are necessary for building any data communication system.
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Fig. 8.1 : Data communication system

Message : Itisthe information to be communicated. Major forms of information
include text, picture, audio, video, etc.

Sender : The computer or device that is used for sending messages is called the
sendersource or transmitter

Receiver : The computer or device that receives the messages is called the receiver

Medium . Itis the physical path through which a message travels from the sender
to the receivelt refers to the way in which nodes are connected.

Protocol : The rules under which message transmission takes place between the
sender and the receiver is called a protocol.

8.3 Communication medium

Data communication is possible only if there is a medium through which data can travel
from one device to anoth@&he medium for data transmission over a computer network

is calledcommunication channelorcommunication medium The communication
medium between computers in a network are of two types: guided and unguided. In
guided or wired medium, physical wires or cables are used and in unguided or wireless
medium radio waves, microwaves or infrared signals are used for data transmission.

8.3.1 Guided medium (Wired)

The coaxial cable, twisted pair cable (Ethéoadle) and optical fibre cable are the
different types of cables used to transfer data through computer ketwor

a. Twisted pair cable (Ethernet cable)

This is the most widely used media in small computer networks. It consists of four
twisted pairs which are enclosed in an outer shield. These pairs are colour coded.
Twisted pair cables are of two types: (i) UnshielBetted Pair (UTP) cables and (ii)
Shieldedlwisted Pair (STP) cables.
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UnshieldedTwisted Pair (UTP) cable ‘As its name suggests, the individual pairs in
UTP cables are not shielded. Figure 8.2 shows the components of a UTP cable.

Fig. 8.2 : UTP cable

Characteristics of UTP cable
* Low cost cable available for setting up small networks.
*  Thinand flexible cable.
» Ease ofinstallation.
* Carries data upto a length of 100 m at a stretch.
ShieldedTwisted Pair (STP) cable It is the same cable as the UbBt with each
pair shielded individually\n outer shield then covers all the pairs like in UTP
Characteristics of STP cable
»  Shielding in STP offers better immunity

against noise.
* Itis more expensive than UTP cable.

 Comparedto UTP cable, STP cableis
difficult to install.

An RJ-45 connecter is used to connect UTP/

STPtwisted pair cable to a computeigure

8.3 shows the ST&able and RJ-45 connector

Fig. 8.3 : STP cable, RJ-45 connecter

b. Coaxial cdle

A coaxial cable consists of an inner conductor surrounded by a tubular insulating layer
which is further covered by a tubular conducting shield. It has an outer insulation to
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protect the cable too. Figure 8.4 shows the
construction of a coaxial cable.

Characteristics of coaxial cable

e Carries data to longer distances (185 m -
500 m) at a stretch.

*  High bandwidth.

* Lesselectromagnetic interference duetothe iy g 4. coaxial cable
outer shield.

e Thicker than twisted pair
* Lessflexible than twisted pair
» Difficultto install than twisted pair cable.

c. Optical fibre cable

Optical fibres are long thin glass fibres through which data is transmitted as light signals.
Data travels as fast as light and can be transmitted to far off distances. Figure 8.5 shows
the major parts of an optical fibre cable.

Optical fibre has the following parts:

Core -the thin glassrod at
the centre through which the

light travels. Fig. 8.5 : Optical Fibre

. Cladding - the outer optical material surrounding the core that reflects the
light back into the core.

»  Coating - the plastic coating that protects the cable from damage and moisture.

These optical fibres are arranged in bundles of hundreds and thousands and are protected
by the outer covering of the cable caliecket.

At the source end, the optical transmitter converts electrical signals into optical signals
(modulation) using semiconductor devices such as light-emitting diodes (LEDSs) or laser
diodesAt the destination end, the optical recej\@msisting of a photo detector
converts light back to electric signals (demodulation) using the photoelectric effect. The
speed of transmission and the distance of signals are higher for laser diodes than for
LEDs.
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*  High bandwidth for voice, video and data applications

e  Carries data over a very long distance at a stretch.

* Notsusceptible to electromagnetic fields, as it uses light for data transmission.

*  The most expensive and the most efficient communication media available for

computer networks.

» Installation and maintenance are difficult and complex.

8.3.2 Unguidd medium (Wreless)

Electromagnetic waves are used for wireless communication on computer networks.
Frequencies of waves are measured in Hertz (Hz). Based on their frequencies,
electromagnetic waves are categorised into various types as shown in Figure 8.6. From
this category we can infer that only radio waves, microwaves and infrared rays are

used for wireless communication.

Fig. 8.6 : Electromagnetic Spectrum

a. Radio waves

Radio waves have a frequency range
of 3 KHz to 3 GHz. Radio waves can
be used for short and long distance
communication. These waves are easy
to generate and can penetrate through
the walls of a building easilyhat is
why radio waves are widely used for
communication-both indoors and
outdoors. Cordless phonéd/ and

FM radio broadcast and mobile
phones make use of radio wave
transmission.

Fig. 8.7 : Radio wave transmission
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Characteristics of radio wave transmission

»  Waves are transmitted in all directions, therefore transmitting and receiving antennas
need not be aligned face to face.

* Relatively inexpensive than wired media.

» Can penetrate through most objects.

«  Transmission can befatted by motors or other electrical equipment.

*  Lesssecure mode of transmission.

»  Permissions from authorities concerned are required for the use of radio wave
transmission.

Fig. 8.8 : Radio communication band
b. Micro waves
Micro waves have a frequency range of 300 MHz (0.3 GHz) to 300 GHz. Microwaves
travel in straight lines and cannot penetrate any solid object. Therefore, high towers are
built and microwave antennas are fixed on their top for long distance microwave
communicatiorAs these waves travel in straight lines the antennas used for transmitting
and receiving messages have to be aligned with eachidteelistance between two
microwave towers depends on many factors including frequency of the waves being
used and heights of the towers. Figure 8.9 shows the components of a microwave
transmission system.

Fig. 8.9 : Microwave transmission
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Characteristics of micro wave transmission

* Relatively inexpensive than wired media.
»  Offers ease of communication over difficult terrain.

*  Thetransmissionis in straight lines. Therefore, the transmitting and receiving antennas
need to be properly aligned (line of sight transmission).

c. Infrared waves

Infrared waves have a frequency range of 300
GHz to 400 THz. These waves are used for
short range communication (approx. 5 m)in
a variety of wireless communications,
monitoring and control applications.

Home entertainment remote control devices,
cordless mouse and intrusion detectors are
some of the devices that utilise infrared

L . Fig. 8.10 : Infrared transmission
communication (refer Figure 8.10). g

Characteristics of infrared wave transmission

» Aline of sight transmission; hence information passed to one device is not leaked.
*  Only two devices can communicate at a time.

»  The waves cannot cross solid objecteu(lhay stand between the remote control
and your television set and check whether the remote control works.)

*  Thelonger the distance the weaker the performance.
8.3.3 Wireless communication technologies using radio waves

a. Bluetooth

Bluetooth technology uses radio waves in the
frequency range of 2.402 GHz to 2.480 GHz.
This technology is used for short range
communication (approx. 10 m) in a variety of
devices for wireless communication. Cell
phones, laptops, mouse, keyboard, tablets, head
sets, cameras etc. are some of the devices that
utilise bluetooth communication (refer Figure

8.11).
Fig. 8.11 : Bluetooth transmission
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Characteristics of bluetooth transmission

* Line of sight between communicating devices is not required.

*  Bluetooth can connect upto eight devices simultaneously

» Slow data transfer rate (upto 1 Mbps).

b. Wi-F

Wi-Fi network makes use of radio waves to transmit information across a network like
cell phones, televisions and radidbe radio waves used Wi-Fi ranges from a
frequency of 2.4 GHz to 5 GHz. Communication across a wireless network is two-
way radio communication. The wireless adapter in a computer translates data into
radio signal and transmits it using an anteAmneireless router receives the signal and
decodes it. Once decoded, the data will be sent to the Internet or network through a
wired Ethernet /wireless connection. Similathe data received from the Internet/
network will also pass through the router and coded into radio signals that will be
received by the wireless adapter in a computer as indicated in Figure 8.12. Nowadays,
this technology is widely used to share Internet connection with laptops or desktops.

Fig. 8.12 : W-Fi transmission
Characteristics olWi-Fi transmission
*  Line of sight between communicating devices is not required
» Datatransmission speed is up to 54 Mbps
*  Wi-Fi can connect more number of devices simultaneously
*  Used for communication upto 375 filédlm)
c. WI-MAX

Worldwide Interoperability for Microwav&ccess (VitMAX) combines the benefits
of broadband and wireles&&i-MAX has a the frequency range of 2 GHz 10@Hz.
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Wi-MAX can provide high-speed
wireless Internet access over very long
distances (a whole city)Vi-MAX
equipment exists in two basic forms -
base stations, installed by service
providers to deploy the technology in a
coverage area, and receivers, installed
by clients. Figure 8.13 shows the basic
components of A&iMAX transmission.

Characteristics oWi-MAX
transmission Fig. 8.13 : WW\tMax transmission

*  Hundreds of users can connect to a single station.

*  Provides higher speed connection upto 70 Mbps over an area of 45 Kilometres.
*  Line of sight between communicating devices is not required.

*  Weather conditions like rain, storm etc. could interrupt the signal.

*  Very high power consumption.

»  High costs of installation and operation.

d. Satellite link

Long distance wireless communication systems use satellite links for transmitting signals.
Usually a signal travels in a straight line and is not able to bend around the globe to
reach a destination far aw&ygnals can be sent to geostationary satellites in space and
then redirected to another satellite or directly

to a far away destinatioA. geostationary

satellite orbits the earth in the same direction

and amount of time it takes to revolve the

earth once is equal to the time taken for earth’

one rotation. From the earth, therefore, the

satellite appears to be stationamjways

above the same area of the earth. These

satellites carry electronic devices called

transponders for receiving, amplifying, and re-

broadcasting signals to the earth.

Transmission of signals from the earth to a
satellite is callediplink and from a satellite Fig. 8.14 : Satellite link
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to the arth is callediownlink.. There are multiple micro wave frequency bands which
are used for satellites links. Frequency used for uplink varies from 1.6 GHz to 30.0
GHz and that for downlink varies from 1.5 GHz to 20.0 GHz. Downlink frequency is
always lower than the uplink frequency

The satellite system is very expensive, but its coverage area is very large. Communication
satellites are normally owned by governments or by government approved organisations
of various countries.

Characteristics of transmission using satellite link

» Satellites cover a large area of the earth.
*  Thissystemis expensive.
* Requires legal permissi@nd authorisation.

Check yourself

1. Name the basic elements needed for a data communication system.
2. Define resource sharing.

3. Name two classifications of communication channels betvween
computers in a network.

4. Name the connecter used to connect UTPA&0Re to a compute

5. The cable media that use light to transmit data signals to veryjlong
distances is

6. AM and FM radio broadcast and mobile phones make uge of

medium for transmission.

7. Ashortrange communication technology that does not require ljhe of

sight between communicating devices is

8. A communication system that is very expensive, but has a farge

coverage area when compared to other wireless communigation

systemsis :

—
8.4 Data com munication devices

A data communication device provides an interface between computer and the
communication channel. These devices are used to transmit, receive, amplify and route
data signals across a network through various communication media.

8.4.1 Network Interface Card (NIC)

Network Interface Card (NIC) is a device that enables a computer to connect to a
network and communicate. It provides hardware interface between a computer and a
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network. It can be a separate circuit board that is installed in a computer or a circuit
already integrated with the motherboard. NIC can prepare, send, receive and control
data on the network. It breaks up data into manageable units, translates the protocols
of the computer to that of the communication medium and supplies address recognition
capabilities.

Fig. 8.15 (a) : NIC card Fig. 8.15 (b) : Witeless NIC cat
Figure 8.15 (ah) shows the NIC card and wireless NIC card. Some NIC cards have
wired connections (Ethernet), while others are wireles$-{(\\Ethernet NICs include
jacks for network cables, whiWi-Fi NICs contain built-in transmitters / receivers
(transceivers) and an antenna. NICs can transfer data at a speed of 1 Gbps.

8.4.2 Hub

A hub is a device used in a wired network to connect computers/devices of the same
network. It is a small, simple, passive and inexpensive device (refer Figure 8.16).
Computers/devices are connected to ports of the hub using Ethernet cable. When NIC
of one computer sends data packets to hub, the hub transmits the packets to all other
computers connected to it. Each computer is responsible for determining its data packets.
The computer for which the data packets are intended accepts it. Other computers on
the network discards these data packets. The main

disadvantage of hub is that it increases the network

traffic and reduces the effective bandwidth, as it

transmits data packets to all devices connected to it.

8.4.3 Switch Fig. 8.16 : Hub

A switch is an intelligent device that connects several computers to form a network. It
is a higher performance alternative to a hub. It looks exactly like a hub. Switches are
capable of determining the destination and redirect the data only to the intended node.
Switch performs this by storing the addresses of all the devices connectedto itin a
table. When a data packet is send by one device, the switch reads the destination
address on the packet and transmits the packet to the destination device with the help
of the tableA switch performs better than a hub on busy networks, since it generates
less network traffic in deliveringessages.
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8.4.4 Repeater

Arepeater is a device that regenerates incoming electrical, wireless
or optical signals through a communication medium (refer Figure
8.17). Data transmissions through wired or wireless medium can
travel only a limited distance as the quality of the signal degrades
due to noise. Repeater receives incoming data signals, amplifies

the signals to their original strength and retransmits them to the _
L Fig. 8.17 : Wreless
destination.

repeater
8.4.5 Bridge

A bridge is a device used to segmentise a netAnmrxisting network can be splitinto
different segments and can be interconnected using a bridge. This reduces the amount
of traffic on a network. When a data packet reaches the bridge, it inspects the incoming
packets address and finds out to which side of the bridge it is addressed (to nodes on
the same side or the other side). Only those packets addressed to the nodes on the
other side, will be allowed to pass the bridge. Others will be discarded. The packet that
passes the bridge will be broadcast to all nodes on the other side and is only accepted
by the intended destination node. Figure 8.18 shows the function of a bridge.

Fig. 8.18 : Bridge
8.4.6 Router

A router is a device that can interconnect two networks of the same type using the same
protocol. It can find the optimal path for data packets to travel and reduce the amount
of traffic on a network. Even though its operations are similar to a bridge, itis more
intelligent. The router can check the device address and the network address and can
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use algorithms to find the best path for packets to reach the destination. Figure 8.19
shows the role of a router

Fig. 8.19 : Router
8.4.7 Gateway

A gateway is a device that can interconnect two different networks having different
protocols (refer Figure 8.20). It can translate one protocol to another protocol. Itis a
network point that acts as an entrance to another network. Its operations are similar to
that of a routert can check the device address and the network address and can use
algorithms to find the best path for packets to reach the destination. Fatiher
interconnecting two networks with different

protocols, there must be some mutual

understanding between the networks.

gateway is capable of understanding the

address structure used in different networks

and seamlessly translate the data packet

between these networks.

. . Fig. 8.20 : Gateway
8.5 Data terminal equipments

A data terminal equipment (DTE) is a device that controls data flowing to or from a
computerlt is connected to the transmission medium at the end of a telecommunication
link. Here we discuss the most commonly used DTES - modem and multiplexer

8.5.1 Modem

A modem is an eléonic device used for communication between computers through
telephone lines (refer Figure 8.21). The name is formed from the first three letters of the
two words modulator and demodulatbconverts digital signals received from a
computer to anaf signals for telephone lines. It also converts the analog signals received
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back from telephone lines to digital signals for the comptherspeed of the modem
determines how fast it can send and receive information through telephone lines. Speed
of modem is measured in bits per second (bps).

8.5.2 Multiplexer/Demultiplexer

Have you ever wondered how 200 or more TV channels are transmitted through a
single cable in a television network? It is called multiplexing. Similar is the case with
data transmission over networks. Multiplexing is sending multiple signals on a physical
medium at the same time in the form of a single, complex signal and then recovering the
separate signals at the receiving end. Multiplexing divides the physical medium into
logical segments called frequency channels. Multiplexer combines (multiplexes) the inputs
from different sources and sends them through different channels of a medium. The
combined data travels over the medium simultanedaghe destination, a demultiplexer
separates (demultiplexes) the signal and sends them to destinations. Figure 8.22 shows
the function of a multiplexer and deultiplexer

Fig. 8.22 : Function of multiplexer and demultiplexer
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Make a list of networking devices and communication megium
necessay to create a small computer network having a maxi
of 10 nodes.

Let us do

Check yourself

Compare hub and switch.

What is the use of a repeater?

The devices used to interconnect two networks of same typeis __|
Differentiate between router and bridge.

o & 0N P

A device that can interconnect two different networks having diffefent
protocols is

6. An electronic device used for communication between computers thipugh
telephone lines is

8.6 Network topologies

Imagine that we have ten computers and we need to interconnect them to form a
network. What are the ways by which we can interconnect them?

Using available media and based on certain conditions, there are different ways of
interconnecting the nodes. The way in which the nodes are physically interconnected to
form a network is called Bopology. Major topologies are bus, stang and mesh.

8.6.1 Bus topology

In bus topology (refer Figure 8.23) all the nodes are connected to a main cable called
bus. If a node has to send data to another node, it sends data to the bus. The signal
travels through the entire

length of the bugll nodes

check the bus, and only the

node for which data is

addressed accepts K.

small device called

terminator is attached at

each end of the bus. When Fig. 8.23 : Bus topology
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the signal reaches the end of the bus, the terminator absorbs the signal and removes it
from the bus. Now the bus is free to carry another signal. This prevents the reflection of
a signal back on the cable and hence eliminates the chances of signal interference. The
process of transmitting data from one node to all other nodes is called broadcasting.

Characteristics of bus topology

e Easytoinstall.

* Requires less cable length and hence it is cost effective.

»  Failure of a node does not affect the network.

*  Failure of cable (bus) or terminator leads to a break down of the entire network.
e Faultdiagnosis is difficult.

*  Only one node can transmit data at a time.

8.6.2 Star topology

In star topology each node is directly connected
to a hub/switch as shown in Figure 8.24. If any
node has to send some information to any other
node, it sends the signal to the hub/switch. This
signal is then broadcasted (in case of a hub) to
all the nodes but is accepted only by the intended
node. In the case of a switch, the signal is sent
only to the intended node.

Characteristics of star topology Fig. 8.24 : Star topology

*  More eficient compared to bus topolagy

* Easytoinstall

» Easytodiagnose faults.

» Easyto expand depending on the specifications of central hub/switch.
*  Failure of hub/switch leads to failure of entire network.

* Requires more cable length compared to bus topology

8.6.3 Ring topology

In ring topologyall nodes are connected using a cable that loops in a ring or&ircle.

ring topology is in the form of a circle that has no start and no end (refer Figure 8.25).
Terminators are not necessary in a ring topolbgya travels only in one direction in a

ring. While they are passed from one node to the next, each node regenerates the



8. Computer Networks

signal. The node for which the signal is intended
reads the signdfter travelling through each node,
the signal reaches back to the sending node from
where it is removed.

Characteristics of ring topology

* Nosignal amplification is required as each
node amplifies the signal.

* Requires less cable length and hence is cost
effective.

«  Ifone node fails, entire network will fail. Fig. 8.25 : Ring topology

e Addition of nodes to the network is difficult.
8.6.4 Mesh topology

In mesh topologyevery node is connected to other
nodes. So there will be more than one path between
two nodes as shown in Figure 8.26. If one path fails, the
data will take another path and reach the destination.

Characteristics of mesh topology

*  Network will not fail even if one path between the

nodes fails.
Fig. 8.26 : Meshopology

*  Expensive because of the extra cables needed.
*  Very complex and ditult to manage.

Identify the network topology used in your school lab.

Let us do

8.7 Types of networks

A computer network may span any amount of geographical area. It can be on atable,
inaroom, in a building, in a cjty a countryacross continents or around the world. On

the basis of the area covered, computer networks are classified as:

*  PAN - Personafrea Network

* LAN- LocalArea Network

*  MAN - MetropolitanArea Network

*  WAN -WideArea Network
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8.7.1 [rsonal Aea Neéwork (FAN)

PAN is a network of communicating devices
(computermobile, tablet, printeetc.) in the

proximity of an individual. It can cover an area
of a radius with few meters (refer Figure 8.27).

When we transfer songs from one cell phone
to another or from a PC to an MP3 player
PAN is set up between the twAR can be
set up using guided media (USB) or unguided
media (Bluetooth, infrared).

8.7.2 Local Area Network (LAN)

LAN is a network of computing and communicating devices in a room, building, or
campus. It can cover an area of radius with a few meters to a few Kilordeters.
networked office building, school or home usually contains a single LAN, though
sometimes one building can contain a few small LANs (Like some schools have
independent LANs in each computer lab) as shown in Figure 8.28. Occasionally a
LAN can span a group of nearby buildings. In addition to operating in a limited space,
aLAN is owned, controlled and managed

by a single person or an organisation.

Fig. 8.27 : Personal Area Network

LAN can be set up using wired media
(UTP cables, coaxial cables, etc.) or
wireless media (infrared, radio waves,
etc.). If a LAN is setup using unguided
media, it is known a#/LAN (Wireless

LAN). Fig. 8.28 : Local Area Network
8.7.3 Metropolitan Area Network (MAN)

MAN is a network of computing and communicating devices within dtaitygn cover

an area of a few Kilometers to a few hundred Kilometers radius. MAN is usually
formed by interconnecting a number of LANs and individual computittgpes of
communication media (guided and unguided) are used to set up a MAN. MAN is
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typically owned and operated by a single entity such as a government body or a large
corporation (refeFigure 8.29).

Fig. 8.29 : Metropolitan Area Network
8.7.4 \Wde Area Ndwork (WAN)

WAN is a network of computing and communicating devices crossing the limits of a
city, country or continent. It can cover an area of over hundreds of Kilometers in radius.
WAN usually contain a number of interconnected individual computers, LANS, MANs
and maybe otheW/ANSs. All
types of communication media
(guided and unguided) are used
to set up VAN as shown in
Figure 8.30. The best known
example of aWwAN is the
Internet. Internet is considered
as the lagestWAN in the world.

A network ofATMs, banks,
government offices, international
organisations, offices, etc. spread
over a countrycontinent or
covering many continents are
examples ofWAN.

Table 8.1 summerises the characteristic\df, AN, MAN and WAN

Fig. 8.30 : Vile Area Network
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Small area A few metersto | A city and its | Entire country
(Up to 10 mradiug) afew Kilometers | vicinity (Upto | continent,
(Up to 10 Km radius) (100 Kmradius)  or globe

High speed High speed Moderate Low speed
speed
Negligible Inexpensive Moderately Expensive
expensive

Table 8.1: Characteristics sumnyaof FAN, LAN, MAN, \A&N
8.8 Logical classification of networks

This classification is based on the role of computers in the network and division falls
into two categories: pedn-peer and client-server

8.8.1 Peer-to-Peer

A peer-to-peer network has no dedicated servers. Here a number of computers are
connected together for the purpose of sharing information or déitks.computers

are considered equalny computer can act as a client or as a server at any instance.
This network is ideal for small networks where there is no need for dedicated servers,
like home network or small business establishments or shops.

8.8.2 Client-Semrr

The client-server concept is the driving force behind most of the networks. It is similar
to going to a restaurant, reading the menu, calling the waiter (server) and then ordering
ones preference from the menu. If the ordered item is available in the restaurant at that
time, itis 'served’ to whom the order was placed (client), else the request is refused.

In a network, the client-server architecture consists of high-end computer (called server)
serving lower configuration machines called clighgerver provides clients with specific
services (responses) upon clisngquest he services include sharing of data, software
and hardware resources. Figure 8.31 shows the

general client-server architecture.

Client-server architecture is an example for centralised

software management. When software is loaded on

the server and shared among the clients, changes made

to the software in the server will reflect in the clients

also. So there is no need to spend time and energy

for installing updates and tracking files independently

on the clients. Fig. 8.31 : Client - Server
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Classifications for servers are

a) File server- A computer that stores and manages files for multiple users on a
network.

b) Web server-A computer dedicated to responding to requests for web pages.
c) Printserver - Redirects print jobs from clients to specific printers.

d) Database serverAllows authorised clients to viewnodify and/or delete data
in acommon database.

Check yourself

1. Inbus topologywhen the signal reaches the end of the bus, alsorbs
the signal and removes it from the bus.

2. Inwhich topology is every node connected to other nodes?

3. Categorise and classify thefdifent types of networks given below
ATM network, Cable television network, Network within the schapl,
Network at home using bluetootk|&phone network, Railway networl.

4. Whatis RAN?

8.9 Identification of computers over a network

Imagine that you are in India and you wish to write a letter to your frigkmiémica.

What would you doYou write a lettemput it in an envelop, write your frierscaddress

on it and write your address on the back. When the letter is posted in a post office in
India, itis stamped with a unique seal and ddter going through a feasible route the

letter reaches the postioé inAmerica, where it is stamped again with a unique seal

and date. Then, the postman makes sure that it reaches the specified addressee. In a
network, data is sent in the form of packets in a similar way

Once a network has been set up, the nodes can communicate among themselves. But
for proper communication, the nodes should be uniquely identifiable. If node X sends
some information to nodéon a network, then itis mandatory that nodes XYazck

uniquely identifiable on the network. Let us see how this is achieved.

8.9.1 Media Access Control (MAC) address

A MediaAccess Control (MAC) address is a universally unique address (12 digit
hexadecimal number) assigned to each NIC (Network Interface Card) by its
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manufactureiThis address is known as the MAC address. It means that a machine
with an NIC can be identified uniquely through the MAC address of its NIC. MAC
address of an NIC is permanent and never changes.

MAC addresses are 12-digit hexadecimal (or 48 bit Binary) numbers. By convention,
MAC addresses are usually written in one of the following two formats:

MM:MM:MM:SS:SS:SS or MM - MM - MM —-SS - SS - SS

The first half (MM:MM:MM) of a MAC address contains the ID number of the adapter
manufacturefThe second half (SS:SS:SS) of a MAC address represents the serial
number assigned to the adapter (NIC) by its manufadtaregxample, in the following

MAC address,

[OO:AO:CQ :[ 14:C8:3}'5
Fig: 8.32: MAC Id

the prdix 00:A0:C9 indicates that the manufacturer is Intel Corporation. The last three
numbers 14:C8:35 are given by the manufacturer (Intel in this example) to this NIC.

8.9.2 Internet Protocol (IP) Address

An [P address is a unigue 4 part numeric address assigned to each node on a network,
for their unique identification. IP address is assigned to each machine by the network
administrator or the Internet Service ProviderlP address is a group of four bytes

(or 32 bits) each of which can be a number from 0 to 255.

To make it easier for us to remembBraddresses are normally expressed in decimal
format as a “dotted decimal number” as indicated in Figure 8.33.

On a network, the IP address of a
machine is used to identify it. IP protocol

identifies a machine with its IP address
to route the packets.

There are two versions of IP addresses:

version 4 (IPv4) and version 6 (IPv6). Fig. 8.33 : IP Address

IPv4 uses 32 bits and IPv6 uses 128

bits for an IP address. Using IPv4 ori§(@pproximately 4 billion) distinct devices can
be addressed.

As the number of devices which need to be networked (mobile phones, home appliances,
personal communication devices, etc.) is increasing at a very fast pace, IPv4 addresses
are being exhaustetb address this problem IPv6 was developed and it is now being
deployed. Using IPv6 2 (approximately 4 billiorn 4 billion” 4 billion” 4 billion)

distinct devies can be addressed.
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Let us do Prompt).

[SI No Computer Name | IP MAC]
1.
2.

5}

8.10 Network protocols

A network potocol is the special set of rules to be followed in a network when devices
in the network exchange data with each otbach protocol specifies its own rules for
formatting data, compressing data, error checking, identifying and making connections
and making sure that data packets reach its destination.

Several computer network protocols have been developed for specific purposes and
environments. Some commonly used protocol§ @r/IP SPx/IPx etc.

TCRIP

TCP/IRTransmission Control Protocol/Internet Protocol, is a suite of communications
protocols used to interconnect network devices on the local networks and the Internet.
TCP/IP defines rules for how electronic devices (like computers) should be connected
to the Internet and how data should be transmitted between them.

When data is to be sent from one computer to another over Internet, it is first broken
into smaller packets by TCP and then sent. When these packets are received by the
receiving computeif CPchecks packets for errors. If errors are foli@RPsubmits
requests for retransmission; else packets are assembled into the original message
according to the rules specified in TCP protocol. Figure 8.34 shows the steps involved

Fig: 8.34 : How TCP/IP works
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in the working of TCP/IP protocol. Delivery of each of these packets to the right
destinations is done by Internet protocol (IP). Even though different packets of the
same message may be routefikd#ntly they will reach the same destination and get
reassembled there. HT,TPTPand DNS are three sub protocol3 6P/IPprotocol

suite.

HTTP

HTTPstands for HyperteXiransfer Protocol. It is a standard protocol for transferring
requests from client-side and to receive responses from the server-side. The HTTP
client (browser) sends a HTTP request to the HTTP server (web server) and server
responds with a HTTP response. This pair of request and response is called an HTTP
session (refer Figure 8.35).

The response from the server can be

static such as a file already stored on the

serveyor dynamic, such as, the result of

executing a piece of code by the server

as per the request from the client. Fig. 8.35 : An HTTP session

The two important characteristics of HTTP are

| HTTP is transmission medium independent.

| HTTP is stateless (The server and client are aware of each other only during a
request or respong&fterwards, each fgets the other).

FTP

FTPstands for Fildransfer Protocol. It is a standard for exchanging of data and
program files across a network. FTP is the easiest way to transfer files between
computers via the Internet. It uses TCP and IP to perform uploading and downloading.
A FTP client program installed in the computer can help in the uploading (sending files
to another computer) and downloading (receiving files from another computer) of files.

FTP uses client-server architecture in servers with security features, username and
password protection for file transf@n FTPclient program (Filezilla, Cute FT€tc)
installed in the computer can help in the easy uploading and downloading of files.

DNS

DNS stands for Domain Name System. DNS returns the IP address of the domain
name, that we type in our web browserddress ba(tike mobile phone automatically
dialing the phone number when we select a name from contact list).

The DNS system has its own network. DNS implements a database to store domain
names and IP address information ofvab sites on the Internet. DNS assumes that IP
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addresses do not change (statically assigned). If one DNS server does not know how
to translate a particular domain name, it asks another one, and so on, until the correct
IP address is returned.

Find and pepase notes on five ptocols other than TCP/|IMTTR

FTP, DNS.

Let us do

8.11 Unifo rm Resource Locator (URL)

URL stands for Uniform Resource LocatdRL is a formatted text string used by web
browsers, emalil clients and other software to identify a network resource on the Internet.
Every resource on the Internet has a unique URL. Network resources are files that can
be plain web pages, other text documents, graphics, programs, etc.

URL consists of letters, numbers and punctuations. URL string can be divided into
three parts.

a) Network protocol (also called the scheme)
b) Domain name (Host name or address)
c) Filename

For example, the URNttp:/mmwwdhsekerala.gawn/index.html has three parts as shown
in Figure 8.36. The detailed description of these three parts are given below:

Fig. 8.36 : URL of DHSE web site
a. Protocol
The protocol enables the browser to know what protocol is used to access the
information specified in the domain.
b. Domain name
Domain name is the name assigned to a server through the Domain Name System
(DNS). Domain names are used in URLSs to identify the particular web. $2onesin
names provide Internet users with a short name that is easy to renWhdrezver
we have to communicate with a computer on Internet, we can do so by using its IP
address. But itis practically impossible for a person to remember the IP addresses of
all the computers, one may have to communicate with. Therefore, a system has been
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developed which assigns names to computers (web servers) and maintains a database
of these names and their corresponding IP addresses. These names are called domain
names.Examples of some domain names are dhsekeraig kgrnalaresults.nic.in,
google.com, gmail.com, etc.

A domain name usually has more than one part: top level domain name or primary
domain name and sub-domain name(s). For example, in the domain name above, ‘in’is
the primary domain name; ‘gov’ is the sub-domain of in and ‘dhsekerala’ is the sub-
domain of ‘gov’. There are only a limited number of top level domains and these are
divided into two categories: Generic Domain Names and Country-Specific Domain

Names. Examples of generic and countecsje domain names are givenigble 8.2.

-com Commercial business in  India

-edu  Educational institutions -au  Australia

-gov  Government agencies -.ca Canada

-mil Military .ch  China

-net  Network organizations Jp  Japan

-org  Organizations (nonprofit) .us  United States of America

Table. 8.2 : Generic and countspecific domain names
c. File name

Itis the file to be opened. In the example given in Figure 8.35, 'index.html' is the file that
IS to be accessed from the web server specified by the domain name.

Make a list of valid URL, containing two examples for each generic
domain name and country specific domain name. Also note @own
the file name opened by default (for file look at the Rdddiess

Let us do par after the site is opened).

We learned about computer networks, the essential technology of the, aeth
chapterimportance of network was discussed by highlighting the various advantages

it providesWe discussed the various communication media and their pros and cons.

The devices used at various situations while forming a network was also discussed.
Before discussing the types of network, we learned the different ways a network

could be formed by discussing various topolodissthen discussed protocol and

how TCP/IP send/receive data across the network. Methods to uniquely identify a

| node in the network were introduced and finally we concluded discussing URL.
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After the completion of this chapter the learner will be able to

. identify and choose a communication medium.
. compare different types of network.

. explain the logical classification of networks.

. identify how data is send across networks.

. design small networks.

. explain how a node is identified in a network.

. identify the various parts of a URL.

- J

[Sample guestions J

Very short ansver type
1. Thetransmission media which carry information in the form of light signals is called

a. Coaxial b. Twisted c.WiFi d. Optical Fiber

2. Different networks with different protocols are connected by a device called
a. Router b. Bridge c. Switch d. Gateway

3. Inwhich topologythe failure of any one computer willedt the network operation?
4. Totransmit signals from multiple devices through a single communication channel

simultaneouslywe use _ device.

a. Modem b. Switch c. Router d. Multiplexer
5. Satellite links are generally used for

a. FANs b. LANs c. MANs d.All of the above
Short answer type

Define bandwidth.

Switch and Hub are two devices associated with networking. Differentiate them.
What is an IP address? Give an example of IP address.

What is TCP/IP? What is its importance?

What is Bluetooth?

Distinguish between router and gateway

Explain the need for establishing computer networks.

What are the uses of computer networks?

. Whatis the limitation of microwave transmission? How is it eliminated?

10. Briefly describe the characteristica/i-Fi.

© NGOk wDdNPE
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11.

12.

13.

14.
15.
16.

17.
18.
19.

An International School is planning to connect all computers, spread over distance
of 45 meters. Suggest an economical cable type having high-speed data transfer
which can be used to connect these computers.

Suppose that you are the administrator of network lab in one Institdtion.
manager directed you to replace 10 Mbps switch by 10 Mbps Ethernet hub for
better servicalill you agree with this decision? Justify your answer

You need to transfer a biodata file stored in your computer to yourdrimdputer
thatis 10 kms away using telephone network

a. Name the device used for this at both ends.

b. Explain how the file is send and received inside the device, once a connection
between two computers is established.

When is a repeater used in a computer network?
Compare infrared and Bluetooth transmission.

Identify and explain the device used for connecting a computer to a telephone
network.

Briefly explain LAN topologies.
Briefly describe TCP/IP protocol.

What is a MAC address? What is the difference between a MAC address and an
IP address?

Long answer type

No orwDdRE

How are computer networks classified, based on size?

Compare different LAN topologies.

Explain various types of guided communication channels.

Compare different unguided media.

Define the term protocol. Briefly describe any two communication protocols.
Briefly describe the various communication devices used in computer networks.
Which is/are communication channel(s) suitable in each of the following situations?
Setting up a LAN.

Transfer of data from a laptop to a mobile phone.

Transfer of data from one mobile phone to another

Creating a remote control that can control multiple devices in a home.

Very fast communication between twéa#s in two diferent countries.
Communication in a hilly area.

Communication within a city and its vicinity where cost of cabling is tda hig

@ m0 o0 Ty
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9. Internet

In the previous chapter we saw that the Internet
is the largest computer network in the world.
We use the Internet to check SSLC results, to
submit applications for higher secondary school
admissions and check its status, to get
information about various types of scholarships
and to submit applications for receiving them,
etc. Can you imagine life without the Internet
today? It would be difficult for us to manage all
the above tasks without it. Internet has definitely
made life easier for us. It has influenced our
daily life to a great extent. Because of its wide
popularity and increase in use even the television
sets with facilities for Internet connectivity have
come up in markets.

People generally use the Internet to search
information, access e-mails, make bill payments,
for online shopping, online banking, to connect
with people in social networking sites, etc. The
reach of Internet is very vast and it helps in
reducing cost and time. Issues like online
intrusion to privacyonline fraud, cybeattacks,

etc. are becoming common nd\part from

the Internet and its access methods, let us
discuss the various services provided by the
Internet like search engines, e-malil, social media
and about the threats and preventive measures
while using Internet in this chapter

249



250

9.1 History of the Internet

The Internet started as a small network through a project by the United States Department
of Defence by the namdRPANET (Advanced Research Projeatgency Network).

During 1970s this military network was connected to the computers of Universities and
companies that worked for the Department of Defence. In 1984 the military network
split romARPANET to form MILNET to be used by thmerican military only
ARPANET which used CP/IPprotocol for communication was thereafter used for
scientific research and information sharing. Laeveral other networks ngexd with
ARPANET to form a lage networkARPANET is considered as the first wide area
network (WAN).Vinton Gray Cerf who was instrumental in the development of Internet
and TCP/IP protocol, is considered as the father of Internet.

F Rl

Vinton Gray Cerf (1943 -) popularly called Vint Cerf,

an American computer scientist, is widely known as
‘Father of the Internet’. He was instrumental in the
initial development of Internet along with his fellow
American computer scientist Bob Kahn. He worked for the United
States Department of Defence Advanced Research Projects Agency
(DARPA) and had a key role in the development of TCP/IP protocol. He was also
involved in the formation of ICANN.

\a v

In 1989,Tim Berners Lee, a researchgoposed the idea of
World WideWeb (WWW).Tim Berners Lee and his team are
credited with inventing HypéiextTransfer Protocol (HTTR
HTML and the technology for a web server and a web browser
Using hyperlinks embedded in hypertext the web developers
were able to connect web pages. They could design attractive
webpages containing text, sound and graphics. This change
witnessed a massive expansion of the Internet in the 1990s.

Various types of computers loaded with diverse operating.1 : im Berners Lee
systems in different organisations at geographically distant (1955 -)

locations joined this network making it a global phenomenon.TCP/IP protocol is used
as the communication protocol for Interdaty computer that joins Internet should
follow the TCP/IPprotocol. In 1998, Internet Corporation Assigned Names and
Numbers (ICANN) was established. ICANN does not control the Internet content;
rather it develops policies on the Intera&thiform Resource Locators (URIpday
Internet is the largest public network that connects billions of computers all over the
world and provides several services like searching, e-malil, file traagfiet networking,
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etc. Thdnternetis an interconnected system of computer networks that serves the
users all over the world.

Anintranetis considered as a private computer network similar to Internet that uses
TCP/IPprotocol to share information, software or services withingemnisationAn
intranet can host websites, provide e-mail service, file transfer and other services
available on Internet.

When an intranet is made accessible to some computers that are not part of asompany’
private network it is called axtranet A network that allows vendors and business
partners to access a company resource can be considered as an example of extranet.

9.2 Connecting the computer to the Internet

As we know todaythe Internet has become very popular and almospalh@ations

and people around the world are joining it. Earpeople used the Internet to search

for information and check e-mails orthyt today it is used to book train tickets, regbar
mobile phones, Internet banking and a lot more. Therefore almost all of us require an
Internet connection in our computers or mobile devices.

The following are the hardware and software requirements for connecting a computer
to the Internet:

»  Acomputer with Network Interface Card (wired/wireless) facility and an operat-
ing system that supports TCP/IP protocol

*  Modem

*  Telephone connection

* AnInternet account given by an Internet Service Provider (ISP)
»  Software like browseclient application for e-mail, chat, etc.

Nowadays desktop computers or laptops are not the only devices that we use to
connect to the Internet. People have also started using tablets, smart phones, etc. to
browse the Internet. Some of these devices come with built-in modems, whereas others
use a wireless dongle or wireless connection from a modem to access the Internet.

9.3 Types of connectivity

Today most websites use images and multimedia content to make webpages more
attractive. Several websites provide videos that can be downloaded or viewed on the
Internet. Instead of distributing software in CDs or other storage media, it is now
distributed online by various vendors. The latest trend shows that software like word
processors, spreadsheets, antivirus, etc. are used online on a rental basis instead of
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installing it on each computeln all these cases, agarvolume of data is transferred
online. Therefore the speed or data transfer rate of the Internet is an important aspect.
Data transfer rates the average number of bits transferred between devices in unit
time.

1 kbps = 1000 bits per second

1 Mbps =1000 kbps

1 Gbps =1000 Mbps

Difference between unit symbols b and B

b stands for bit

B stands for Byte

Difference between unit symbols k and K

k = 1000 = 10°

K =1024 = 2%
Here ‘K’ is a decimal unit and ‘K’ is a binary unit of measurement. But for Mega,
Giga and Tera, both decimal and binary units use ‘M’, ‘G’ and ‘T’ as symbols

respectively. They are differentiated from the context in which they are
used.

Note that data transfer rate is measured in decimal units and memory is
measured in binary.

\a )

The main factor that decides Internet access speed is the type of connectivity we choose
to link to the Internet. Internet connectivity is classified based on the speed of the
connection and the technology used. They can be broadly classified as dial-up
connectivitywired broadband connectivity and wireless broadband connedtaty

data transfer rates of each type of connectivity may vary as techonology advances.

9.3.1 Dial-up connectivity

A dial-up connection uses the conventional telephone line and a dial-up modem to dial
and connect to the server at the Internet Service Provider (ISP). Figure 9.2 shows the
dial-up connectivity systerAs the connection is made by dialing, it takes time to connect

to the server at the ISFhis connection commonly uses a 56 kbps modem that can
transmit data up to a maximum speed of 56 kbps. This slow connection is comparatively
less costly when compared to other types of connecfionther disadvantage is that

a dial-up connection requires exclusive use of the telephone line, i.e., while accessing
Internet, we cannot make or receive telephone calls (voice calls). Nowadays, broadband
connections that have a higher speed are replacing dial-up connections.
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Computer

Internet Service
Provider

Telephone Modem
Modem lines

Fig. 9.2 : Dial-up connectivity
9.3.2 Wired broadband connectivity

The term broadband refers to a broad range of technologies

that helps us to connect to the Internet at a higher data rate

(speed)Wired broadband connections are ‘always on’

connections that do not need to be dialled and conndced:3 : Broadband modem
Broadband connections use a broadband modem (refer Figure 9.3) and allow us to
use the telephone even while using the InteFabte 9.1 shows the comparison between
dial-up and wired broadband connections.

* Slow connection, speed upto 56 k!psHigh speed connection,

speed usually higher than 256 kbps
* Requires dialing to connectto ISP | « Always on connection
* Uses telephone line exclusively  Simultaneous use of voice and Intefnet

* Uses dial-up modem » Uses broadband modem

Table 9.1 : Comparison between dial-up and wired broadband connections

Popular broadband technologies are Integrated Services Digital Network (ISDN), Cable
Internet, Digital Subscriber Line (DSL), Leased Lines and Fiber to the Home (FTTH).

a. Integrated Sewices Digital Network (ISDN)

ISDN is a broadband service capable of transporting voice and digital data. Most
ISDN lines offered by telephone companies give users two lines. The users can use one
line for voice and the other for data, or they can use both lines for data. ISDN lines are
capable of offering data transfer rates upto 2 Mbps.

b. Cable Internet

Cable Internet access provides Internet access using coaxial cables laid for television
signal transmission to our ha@s The service provider uses a cable modem at our
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home to connect our computer to cable network. Cable TV systems are designed to
carry large bandwidth and therefore cable Internet can provide speeds between 1
Mbps to 10 Mbps.

c. Digital Subscriber Line (DSL)

DSL is another broadband service that provides connection to the Internet through
standard telephone lines. DSL allows the user to use copper telephone lines for both
Internet communication and for making voice calls simultanedusiyomposed of
several subcategories, the most common &ggmetric Digital Subscriber Line
(ADSL).ADSL is a communication technology that allows faster flow of information
over a telephone linéhe down stream speedXidSL services typically ranges from

256 kbps to 24 Mbp$his connection requires ADSL modem at our homesfioes.

ADSL is the most popular broadband service available in India.

d. Leased Line

Leased lines are dedicated lines used to provide Internet facility to ISPs, business, and
other lage enterpriseé\n Internet leased line is a premium Internet connection that
provides speed in the range from 2 Mbps to 100 Mbps and is comparatively costly
This is why leased lines are used only for connecting large campus of organisations like
educational institutions to Internet.

e.FibreToThe Home (FTTH)

Fibre to the Home (FTTH) uses optical fibers for data transmission. Optical fibres are
laid from the ISP to our homes. FTTH technology has been accepted worldwide to
implement high speed Internet to the home. Since optical fibres are known to have high
bandwidth and low error rates, they provide very high speed conneétiNiggwork
Termination Unit (NTU) is installed in our homes, which is connected to our computer
through an FTTH modem.

9.3.3 Wireless broadband connectivity

Wireless broadband connectivity provides almost the

same speed as that of a wired broadband connection.

The popular wireless broadband accesses are Mobile

Broadbandwi-MAX, Satellite Broadband and/i-

Fi. Some of the wireless modems available for use to

connect to Internet are shown in kg 9.4. Fig. 9.4 : Wreless boadband

) modems
a. Mobile broadband

Mobile broadband is wireless Internet access using mobile phone, USB wireless modem,
tablet or other mobile devices. The modem is built into mobile phones, tablets, USB
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dongles, etc. Mobile broadband offers the freedom to allow the user to access the
Internet from anywhere on the move. This technology uses the cellular network of
mobile phones for data transmission. The mobile technology for data transmission has
been changing from2®Generation (2G) througlf&eneration (3G) to the currefit 4
Generation (4G). The speed of data transmission increases with the progression of
generations of mobile technology

b. Wi-MAX

In the previous chapter we learned Wairldwide Interoperability for Microwave
Access (VWMMAX) is used as an alternative for wired broadbadMAX of fers a
MetropolitanArea Network which can provide wireless Internet upto a distance of 50
Km. Connectivity is provided using devices lWW&-MAX handsets, USB dongles,
devices embedded in laptops, etc. that hAVelAX modem integrated in iThis
technology provides a maximum connection speed of upto 70 Mbps.

c. Satellite broadband

Satellite broadband technology is a method by which Internet connectivity is provided
through a satellitéd Very Small ApertureTerminal (VSA') dish antenna and a
transceiver (transmitter and receiver) are required at ths igsationA modem at

the usels end links the usercomputer with the transceivBrownload speed is upto

1 Gbps for this technologly is among the most expensive forms of broadband Internet
access. They are used by banks, stock exchanges, governments, etc. and also for
Internet access in remote areas.

9.3.4 Internet access sharing methods

An Internet connection can be shared among several computers using a LAN,
Wi-Fi network or Li-Fi network.

a. Using LAN

Thelnternet connected to a computer in a Lécah Network (LAN) can be shared
among other computers in the network. This can be done either using features available
in the operating system or using any proxy server software available in the market.
Sharing can also be done by connecting computers directly to the router using a cable.

b. Using Wi-Fi network

We have heard &i-Fi campuses in lge educational institutions, deé shops,
shopping malls, hotels, eWle also know that some of the broadband modems at our
homes and schoolsfef Wi-Fi Internet access.\WFi is a popular short distance data
transmission technology that is used for network access, mostly IMérRetocations
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receive Internet connection through any one of the above
mentioned wired or wireless broadband access methods,
as discussed in the previous section.They provide us
Internet connectivity throughvsli-Fi router or a wireless
network access point. Such an access point, popularly
called hotspot, has a range of about 100 meters indoors
Fig. 9.5 : W-Fi network and a greater range outdodi& access Internetin our
Wi-Fi enabled devices like laptops, tablets, mobile
phones, etc. through these hotspdtirawback ofVi-Fi is that it is less secure than
wired connections.

c. Using Li-Fi network

Li-Fi (Light Fidelity) is a fast optical version @#i-Fi, which uses visible light for data
transmission. The main component of this communication is a bright LED (Light Emitting
Diode) lamp that can transmit data and a photo diode that serves as the tdeBwer

can be switched on and off to generate a binary string of 1s and 0s. The flickering of this
LED is so fast that the human eye cannot detektata rate of over 100 Mbps is
possible using this technique as lighedf very high bandwidtinother advantage is

that since Li-Fi uses light, it can be used in aircrafts and hospitals where radio waves
may cause interference. It can also be used underwateNwikerdoes not work. It
provides greater security as light cannot penetrate walls when compafde tOne

of the shortcomings of Li-Fi is that it works only in direct line-of-sight. In future this
technology can be further developed to use light bulbs as a source of Internet.

Check yourself

ARPANET stands for

Who proposed the idea of www?

The protocol for Internet communication is
What do you mean by an ‘always on’ connection?

A short distance wireless Internet access method is

a s~ wDbdPE

Prepae a comparison chaion the diffeent methods of Intern

connection.
Let us do
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9.4 Services on Internet

The internet dérs a variety of services. Services M&VW, e-mall, search engines,
social media, etc. are widely used throughout the globe. In this section we shall discuss
some of the services of Internet.

9.4.1 World Wide Web (WWW)

TheWorld WideWeb (WWW) is a system of interlinked hypertext documents accessed
via the Internet. Itis a service on the Internet that uses Internet infrastructure. WWW is
a huge client-server system consisting of millions of clients and servers connected together
Each server maintains a collection of documents and they can be accessed using a
reference called Uniform Resource Locator (URL). These documents may contain,
text, images, videos and other multimedia content. It may also contain hyperlinks to
documents on different servers. Selecting a hyperlink results in a request to fetch that
document/web page from the server and display it. The WWW works by establishing
hypertext links between documents anywhere on the network. Clients can access the
documents on the servers using software called brodseswser is responsible for
properly displaying the documents.

a. Browser

A web browser is a software that we use to retrieve or present information and to
navigate through web pages in'Werld WideWeb.The document to be displayed is
identified using a URLA URL consists of its DNS name and the file name to be
retrieved. It also specifies the protocol for transferring the document across the network.
A browser is capable of displaying text, images, hypertext links, videos, sounds, scripts
(program code inside a web page), etc. in a web document/page. Most of WWW
documents are created using Hypext Markup Language (HTML) tags and are
called web pages. The web browser interprets these tags and displays a formatted
page. It allows us to navigate through web pages using the hyperlinks available in web
pages. Some common browsers are Google Chrome, Internet Ekfbaitta Firefox,

Opera, and Safari. Icons of some popular browsers are shown in Figure 9.6. Some of
these browsers have a mobile version that can be used in mobile operating systems.

Google Chrome Internet Explorer Mozilla Firefox Opera Safari

Fig. 9.6 : Icons of popular browsers
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b. Web Browsing

All of us have visited web sites by entering the website address (URL) into web browsers
and then using the hyperlinks in it to move through the web pagesrsing through

the web pages dforld WideWeb is called web browsing. Major operations performed
while web browsing are shown in Figure 9.7.

ISP’s DNS server

Web server

Fig. 9.7 : b bowsing

Supposgou wish to visit the website ‘wwikerala.gon’. What will you doou will
enter this URLN the address box of the web browser and firets key The steps
a browser will follow to display a webpage may be summarised as follows.

1.
2.

© N o O

The browser determines the URittp://wwwkerala.goin) entered.

The browser then sends a request to the DNS server of thelG§®o get the
IP address of the URL.

The ISP5 DNS server replies with the didldress.

The browser then makes a TCP connection to the web server at the IP address
(www.kerala.goym).

Then it sends a GEEquest for the required file (web page) to the web server
The web server returns the web page.
The TCP connection is released.

The browser processes the contents of the webpage and displays it.
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9.4.2 Search engines

There arenillions of pages available on the Internet that contain information on a variety

of topics. But itis very difficult to search for a topic in this large collection of web pages.
Internet search engine websites are special programs that are designed to help people
to find information available iWorld WideWeb. Search engine programs search
documents available aklorld Wide Web for specified keywords and return a list of

the documents/web pages matching the keywords.

Let us discuss the technology behind
these websites. Search engine web sites
use programs called web crawlers or

Internet
Finds new pages or

spiders or robots to search the web. crawls mforc:]zrt]i%idon a
Web crawlers search the web pages web page.
stored in the different web servers and Returns to create an
find possible keywords. The search & index in the server
engine website stores these keywords -

along with their URLs to form an index launcpeg

in the search engireweb servers. Spider/
. Crawler

When we use the search engine website

to search a particular topic (keyword),

it does not search th&/orld Wide

Web. It only searches the indevhich

the web crawler programs have created

in the search engirneiveb server for

the topic/keyword. Search engines  Fi9- 9.8 :Veérking of a searh engine

Search engine server

Fig. 9.9 : Search results of different search engines
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select a list of URLs where the patrticular topic is found from the index and displays it as
the result. Figure 9.8 shows the working of a search engine.

Some of the most popular web search engine sites are Googleyding,Search,
Ask, etc. Figure 9.9 shows the search results of different search engines.

9.4.3 E-mail

E-mail enables us to contact any person in the world in a matter of seconds. Billions of
e-mail messages are sent over the Internet everildayronic mailor e-mailis a
method of exchanging digital messages between computers over Internet.

E-mail has become an extremely popular communication tool. The e-mail will be
delivered almost instantly in the recipisntiail box (Inbox)Apart from text mattekve

can send files, documents, pictures, etc. as attachment along with e-mail. The same e-
mail can be sent to any number of people simultanedtiglyre 9.10 shows a sample
e-mail message.

Fig. 9.10 : A sample e-mail message

Most of you will have an e-mail address. The structure of an e-mail address is:
user name@domain nam& example of an e-mail address is

scertkerala@gmail.com
An e-mail address consists of two parts separated by @ symbol. The first part
scertkeralds the username that identifies the addressee and the secgnagilacbm
Is the domain name of the e-mail serier, the name of the e-mail service provider

E-mails can be accessed using websitegfikail.comhotmail.cometc. that provide
web applications consisting of functions to send, receive, forward, reply and organise
emails . Such a facility is popular and is commonly referred to as web mail.
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E-mals can also be accessed using e-mail client software that is installed in our computers.
Such software uses our e-mail address and password to retrieve e-mails from the e-
mail service provides server and store itin our compufer e-mail client allows to

send, receive and organise e-mail. The messages sent when the computer is offline are
stored in the program and send later when computer is online. For receiving messages,
e-mail client applications usually use either the Post Office Protocol (POP) or the Internet
Messagéccess Protocol (IMAPY he popular e-mail client applications are Microsoft
Outlook and Mozilla Thunderbird.

a. Sections of an e-mail
A client software gives provisions to enter the following sections.

To(Recepienfddress) -A box to provide the e-mail addresses of the primary recipients
to whom the e-mail has to be sent.

Cc (Carbon copy) Write the e-mail addresses of the secondary recipients to whom
the message has to be sent.

Bcc (Blind carbon copy) Write the e-mail addresses of the tertiary recipients who
receive the message. When the message is received the primary and secondary recipients
cannot see the email addresses of the tertiary recipients in the message. Depending on
e-mail service used, the tertiary recipients may only see their own e-mail address in
Bcc, or they may see the e-mail addresses of all recipients.

Subject— Provide a meaningful subject for your conversation here. This helps you to
identify a conversation with a particular person when you search your e-mails later

Content—Type your message hefl@day most of the e-mail service providerfeof
features to create an attractive message by giving colours, changing font styles, size,
etc.

Attachment facility allows us to send files
like documents, pictures, etc. along with
an e-mail. The ‘Send’ button is used to
send the message to the recipients. ‘Reply’
button allows you to send a reply back
to the sender of the message received.
‘Forward’ button helps you to send a
message received by you to other people.
Figure 9.1 shows the major sections of

an e-mail
Fig. 9.11 : Composing an e-mail
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b. Working of e-mail

Have you ever wondered how e-mail is sent from your computer to a friend on the
other side of the world? When an e-mail is sent from your computer using web mail or
e-malil client software, it reaches the e-mail server of our e-mail service prbvisher

there the message is routed from sesaemail server all the way to the recipiset

mail serverThe recipient e-mail server then delivers the e-mail to the recigierdil

box (inbox), which stores the e-mail and waits for the user to read it. Simple Malil
Transfer Protocol (SMTP) is used for e-mail transmission across Internet. Figure 9.12
shows the working of e-mail.

1. Sender composes
message using e-
mail client/ web mail
2. Sender uploads SMTP
message to SMTP server
server

3. Message traverses
Internet (probably
passing through
several routers)

5. Recipient’'s e-mail client/ web mail checks
mailbox for new messages and downloads

4. Message arrives at message
receiving server and is
placed in recipient’s 6. Recipient reads
mailbox file/folder message using e-mail
SMTP/POP3/ client/ web mail.
IMAP Server

Fig. 9.12 : Wrking of e-mail

c. Advantages of using e-mail

The benefits of using e-mail facility are listed below

*  SpeedAn e-mail is delivered instantly to any location across the gibean
send the same e-mail to multiple users simultaneously

* EasytouseWe can send and receive e-mailgamise our daily conversations
and save them easily on our computer

*  Provision of attachments The attachment feature allows to send pictures, files,
documents, etc. along with e-mail.

*  Environment friendly : E-mails do not use paper and save a lot of trees from
being cut down.

* Reply to an e-mail When we need to reply to an e-mail, we can use the provi-
sion of attaching previous e-mails as reference. It helps to refresh the recipient
about the subject.
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»  Cost-effective When compared to fax or conventional mail, e-malil is less
expensive.

* Available anywhere anytime Messages can be read at iseonvenience.
Access to mail box is available anytime.

The e-mail service, though beneficial in our daily life, can be misused in different ways

as listed below

*  E-mails may carry viruses Viruses send along with e-mail can harm our com-
puter systenViruses can also illegally access our e-mail address book and spread
virus infected messages to all email addresses in it.

*  Junk mails: Checking and deleting unwanted mails consume a lot of time.

4 3\
Internet of Things (I0T)

Canyou imagine a fridge which checks its egg tray and reminds you

to buy eggs in your mobile phone or orders the nearby grocery store

to supply eggs to your home; an air conditioner that can be switched
on or off using your mobile phone; or a car that automatically reminds you about
filling fuel as you approach a fuel pump? This is being made possible using Internet
of Things (IoT). loT is the concept of connecting all devices like mobile phones,
fridges, cars, air conditioners, lamps, wearable devices, etc. to the Internet. Each
device is provided with a unique IP address which identifies it and allows it to
transfer data over Internet without human intervention. The huge increase in the
number of IP addresses due to the implementation of IPv6 supports the
introduction of this technology. The 10T can be used to monitor health of patients
and inform the doctor about an urgency, applied to things which help us reduce

wastage like power, water, etc. and improve the way we work and live.
—

9.4.4 Social media

All of us are &miliar with wikipedia, the free encyclopedia in Interiée. have also

heard about people responding to social issues through facebook,dwiféso we

know that people use youtube to share videos and for promotion of products or business.
All of these are part of social media which is changing the way we communicate, entertain
and live. Social media refers to the use of mobile and web-based technologies through
which individuals and communities can create, share, discuss and modify content.

In social media, interactions among people happen in virtual communities and networks
over Internet. These digital technologies influence the formation and activities of civil
communities to a great extent.
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a. Classification of social media

The various types of social media that exist on
the Internet are: Internet forums, social blogs,
microblogs, wikis, social networks, content

communities and a lot more. Figure 9.13
displays logos of popular social media websites.
Here we discuss the most popular
classifications of social media.

1 Internet forums

An Internet forum is an online discussion web
site where people can engage in conversations
in the form of posted messages. Each Internet. ,
. . Fig. 9.13 : Logo of popular social

forum will have sub forums which may have media websites

several topics. Each discussion on a topic is

called a thread. People can login and start a thread or respond to discussion in a
thread. Some forums allow anonymous login also. Discussions can be about
programming, social/political issues, fashion, etc. These discussions help us to learn
and find solutions to problems. Ubuntu Forum —a community that provides help on

Ubuntu is a popular forum.

2. Social blogs

A blog (web log) is a discussion or informational website consisting of entries or posts
displayed in the reverse chronological order i.e., the most recent post appears first.
Some blogs provide comments on a particular subject; others function as personal
online diaries and some others as online brand advertising for a particular individual or
companylnitially blogs were created by a single user dalyt now there are multi-
author blogs that are professionally edited. Blogger andVordpress.com are popular

sites that dér blogging facility

3. Microblogs

Microblogs allow users to exchange short sentences, individual images or video links.
People use microblogs to share what they observe in their surroundings — information
about events and opinions about topics from a wide range of fields. Microblogging
offers a communication mode that is spontaneous and can influence public opinion.
Twitter.com is a popular microblogging site.

4. Wikis
Wikis allow people to add content or edit existing information in a web page, to form a
community documeniViki is a type of content management system. Editing done by
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users is very closely monitored by other editors and therefore incorrect information,
advertising, etc. are removed immediatefkipedia.og — the free online encyclopedia is
the most popular wiki on web.

r Al
Wikipedia is a free online encyclopedia

to which anyone can add content and edit.

Wikipedia was formally launched on 15th

January 2001 by Jimmy Wales and Larry

Sanger using the concept and technology
of a wiki. Wikipedia consists of over 3 crore articles in
around 300 languages. The english edition alone includes around 44 lakh articles
and is one of the most visited websites on Internet. Articles on topics range from
very broad to highly specific. Each article consists of a number of links to Wikipedia
itself and other external resources. Since users are able to create and edit ar-
ticles, the quality of the content in the articles depends on the person who contrib-
utes and edits it. The Malayalam edition of Wikipedia is available at ml.wikipedia.org.

—
5. Social networks

Social networking sites allow people to build personal web pages and then connect
with friends to communicate and share contetcan share text, pictures, videos,

etc. and comment to the pogtsocial networking site can be for general topics or for

a specific area like professional networking. Public opinion is greatly influenced by the
discussions and posts in these websites. Popular social networking sites are
facebook.com and linkedin.com.

6. Content communities
Content communities are websites that organise and share contents like photos, videos,
etc.Youtube.com is a popular video sharing site and ftiokn shares pictures.

Most of todays social media websitedef more than one type of service, i.e., social

networking and microblogging; blogging and internet forum; etc. Studies have revealed

that social media is now recognised as a social influencer

b. Advantages of social media

*  Bring people together:Social networking allows people to find long-lost child-
hood friends and make new ones.

e Plan and organise eventsThese sites help users to organise and participate in
events.
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Business promotion Social media offers opportunities for businesses to con-
nect with customers, implement marketing campaigns, manage reputation, etc.

Social skills These sites allow people to express their views over a particular
issue and become an agent for social change.

Limitations in use of social media

Intrusion to privacy : The personal information of users can be used for illegal
activities. Information like the e-mail address, name, location and age can be used
to commit online crimes.

Addiction: Addiction to these sites wastes our valuable time. It will negatively
affect our mental states and may lead to depression and tension. It can reduce the
productivity of workers in an organisation. Students may lose concentration and
this in turn may affect their studies.

Spread rumours Social media will spread the news very quicklgan facilitate
or worsen a crisis by spreading negative information or misinformation at an in-
credible speed.

Social media interaction — Best practices

Avoid unnecessary uploading of personal data like e-mail address, telephone num-
ber, address, pictures and videos.

Setting time schedule for using these sites can save wastage of time.

In social media websites like wikis and blogs, photo and video sharing are public.
What you contribute is available for all to see. Be aware of what you post online.
Avoid posting content you may regret later

Set your privacy levels in such a way that you know exactly who can see your
posts and who can share them.The three basic privacy levels in social media are
private, friends and public.

* Prepae a chat on the diffeent social networking websit
and their uses.

 Create a blog of your class and update the activities fjke
achievements in sports, arts, class tests, assignments, e

Let us do

e Conduct a survey in your school to find the most popflar
Internet bowser Also pepate a chat based on the collect
data.
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Check yourself

1. Give an example for an e-mail address.

Which of the following is not a search engine?

(@) Google (b)Bing (c) Facebook (d)Ask

Name the protocol used for e-mail transmission across Internet.
What is a blog?

Name two services over Internet.

Each document on the web is referred using

N

o ok w

9.5 Cyber security

Today we know that people use Internet to transfer personal and confidential information
or make payments, organisations like banks perform all their financial transactions using
their computer network, railways do business — selling tickets, information on running
trains, etc. using the railwayc¢omputer network. Can you imagine the volume of financial

loss and other issues that may occur if these computer networks are not available, even
for a short time?

Security to computer networks is vital because important data can be lost and privacy
can be violated. Furthework or business can be interrupted for several hours or even
days if a network comes under attaghth the arrival of the Internet, security has
become a major concern as people started using Internet as a tool for communication
and doing business. Every organisation should monitor its network for possible intrusion
and other attacks. Here we discuss the common threats that affect a computer network.

9.5.1 Computer virus

A computer virus is a program that attaches itself to another program or file enabling it
to spread from one computer to another without our knowledge and interferes with the
normal operation of a computarvirus might corrupt or delete data on our computer
replicate itself and spread to other computers or even erase everything in the hard disk.
Almost all viruses are attached to executable Al@gus may exist on a computbut

it cannot infect the computer unless this malicious program is run or op@nises

spread when the file they are attached to, is transferred from one computer to another
using a portable storage media (USB drives, portable hard disks, etc.), file sharing, or
through e-mail attachmentsidfses have become a huge problem on the Internet and
have caused damage worth billions.
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9.5.2 Wbrm

A computer worm is a stand alone malware (malicious software) program that replicates
itself in order to spread to other computéfsrms spread from computer to computer

on its own. Unlike a virus, it does not need to attach itself to a program to propagate.
worm takes advantage of the data transport features of the computer system to travel
without helpWorms always slow data tfiafon the network by consuming bandwidth,
whereas viruses almost always corrupt or modify files on a comptiemost
destructive déct that a worm can cause is through e-n#ailgorm can send a copy of

itself to every address in an e-mail address book. Then, the worm sends itself to everyone
listed in each of the receiveraddress book and so on.

r N

| LOVE YOU worm

This worm affected computers in 2000 by overwriting most of the
files. Users received this worm as an e-mail with a subject line
“ILOVEYOU” and with a file attachment LOVE-LETTER-FOR-
YOU.TXT.vbs. Those who clicked the attachment got their computers affected by
Lthe worm and lost their files.

9.5.3 Tojan horse

ATrojan horse, will appear to be a useful software but will actually do damage once
installed or run on the computeksers are typically tricked into loading and executing

it on their system&Vhen arrojan is activated on a compuytirey can cause serious
damage by deleting files and destroying information on the systemT8uares create

a backdoor on the compufEhis gives malicious users access to confidential or personal
information in the computer through the network. Unlike viruses and woérajsns

do not reproduce by infecting files nor do they self-replicate.

1e0199.exe Trojan

E-mail users received a message that offered a free upgrade to
Internet Explorer that contained an executable file 1e0199.exe as
attachment. This e-mail instructed the user to download and install
this program for the upgrade. The users who followed these instructions got their
Lﬁles infected.
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Trojan War

In Greek mythology, the Trojan War was

waged against the city of Troy by the Greeks

after Prince Paris of Troy stole away the
Greek Queen Helen. The Greeks fought a battle with the
city of Troy for ten long years. The Greek soldiers got fed
up and wanted to return to their homes. Then, Athena, the
Goddess of war gave the Greeks an idea to end the war.
According to the plan, they built a big hollow wooden horse. The hollow horse was
filled with soldiers and they left it as a gift for the Trojans. All other soldiers
pretended to abandon their camp. Trojans thought that they had won the war. They
pulled the huge horse to their city. They started celebrations of their victory. In
the night when everyone was asleep, the Greek soldiers opened the horse and came

out. They killed the sleeping soldiers of Troy and rescued Queen Helen.
\a v

9.5.4 Spams

Spams or junk mails are unsolicited e-mails gent

indiscriminately to persons to promote a produdt or

service. Spammers collect e-mail addresses from
chat rooms, websites, customer lists, newsgroups,
etc. Clicking on links in spams may send userg to

websites that host certain virusésday most e

mail service providers provide e-mail filters that gap. 9.14 : Collection of spams in the
successfully separate genuine email from spams as e-mail menu

indicated in Figure 9.14.

9.5.5 Hacking

In computer networking, hacking is a technical effort to manipulate the normal behavior
of network connections and connected systems. Hacking is performed both by computer
security experts and by computer criminals. Computer experts perform hacking to test
the security and find the vulnerabilities in computer networks and computer systems.
Such computer experts are often called ‘white hats’ and such hacking is called ethical
hacking.

Computer criminals break into secure networks to destroy data or make the network
unusable for those who are authorised to use the network. They do this with the intent
of stealing confidential data or destroying files. Such criminals are called ‘black hats’.
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There is another category of hackers called grey hat hackers, who fall between white
and black hackerghey sometimes act illegaliyhough with good intentions, to identify
the vulnerabilities. Grey hat hackers do this to achieve better security

9.5.6 Phishing

Phishing is a type of identity theft that occurs online. Phishing is an attempt to acquire
information such as usernames, passwords and credit card details by posing as the
original website, mostly that of banks and other financial institutions. Phishing websites
have URLs and home pages similar to their original ones. The act of creating such a
misleading website is called spoofing. People are persuaded to visit these spoofed
websites through e-mails. Users are tempted to type their usernames, passwords, credit
card numbers, etc. in these web pages and lose them to these websites. These frauds
use this information to steal monBishing is currently the most widespread financial
threat on the Internet. The URL in Figure 9.15 indicates that it is a phishing website.

>

Fig. 9.15 : A phishing website
9.5.7 Denial of Service (DoS) attack
A Denial d Service(DoS) attack is usually aimed at a web se8uwarh an attack
forces the server/computer to restantattack in which the attackeggal is to shut
down the target server rather than stealing data is called DoS attacks.This prevents
genuine users of a service/website on the web server from using that service. This
attack can be done using a single computer called Denial of Service (DoS) attack or
using more than one computer called Distributed Deh#ervice (DDoS) attack.
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We have learned that when we type a website Attacker
address in the browser and presEheer

key, the browser requests for that web page
from the serverDoS attacks sends tgr
number of such requests to the server until it
collapses under the load and stops functioning.
A DoS attack using a computer on a network Zombies
slows down the network by flooding a server
with a lage number of request&.DDoS
attack uses multiple computers in the network
that it has previously infected. These infected
computers called ‘zombies’, work together
and send out large quantities of fake messages/
requests to the tget serverFigure 9.16 Fig. 9.16 : Distributed Denial of Service
shows the Distributed Denial of Service attack. (DDos) attacks

This increases the amount of data traffic to the

tarmget serveiThis leads to server overload and the server is unable to provide services
to its users. The target computer is thus forced to reset/ restart leading to unavailability
of its service for a period of tim&.DoS attack interrupts network service for some
period, but it does not cause severe damage to files as in the case of a virus attack.

9.5.8 Man-in-the-Middle attacks

A man-in-the-middle attack refers to an attack in which an attacker secretly intercepts
electronic messages between the sender and the receiver and then captures, inserts and
modifies messages during message transmission. If sender transmits messages without
appropriate securitihe attacker may exploit the vulnerabilities in the network to capture

and modify the messages and send the modified messages to the. i@irwiedhe

network transmission still works propettpth the sender and receiver will find ifiduflt

to notice that the messages have been trapped or modified by an intrederse

such a computer for online transactions, the man in the middle may capture our bank
account number and password to steal mdeaging to financial loss. Encrypted
connections suchas HTTPS (HTTP Secure), SFTP (Secure FTP), etc. should be used
for secure transactions, so that intruders cannot modify the messages.

Handler Handler

Victim

9.6 Preventing network attacks

Threats to computers and networks are a major issue as long as information is accessible
and transferred across the Internet. Different defense and detection mechanisms are
developed to deal with these attacks.
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9.6.1 Firewall

A firewall is a system of computer hardware and software that provides security to the

computer network in an ganisationA firewall controls the incoming and outgoing
network traffic by analysing the data

Home and determining whether they should

network be allowed through or not, based on a
rule set. Firewalls deny malicious data
from entering into the computer
networks as shown in Figure 9.17.

Internet

Fig. 9.17 : Firewall

Sandboxing

Sandboxing is a technique through which programs that are suspected
to be infected with a virus can be run. Through sandboxing such
programs are run in a separate memory area and therefore cannot
damage our operating system.

\a v

9.6.2 Antvirus scanners

Viruses, worms antrojan horses are all examples of malicious software (malware).
Antivirus tools are used to detect them and cure the infected ssiiannus software

scans files in the computer system for known viruses and removes them if found. The
antivirus software uses virus definition files containing signatures (details) of viruses and
other malware that are known. When an antivirus program scans a file and notices that
the file matches a known piece of malware, the antivirus program stops the file from
running, and puts itinto ‘quarantine’. Quarantine is a special area for storing files probably
infected with viruses. These files can later be deleted or the virus can be removed. For
effective use of antivirus software, virus definitions must be updated regularly

9.6.3 Cookies

Cookies are small text files that are created when we use a browser to visit a website.
Cookies keep track of our movements within the web site — remembers our user name,
preferences, e-mail address, etc. Browsers store cookies for an interval of time, usually
in a cookie folder on the cliesttomputerCookies are text files and so they are not
executable programdleb sites use cookies mainly because they save time and make
browsing efficient.

Cookies are treated as data and so it is not a virus, but it is always possible for a hacker
to use it for malicious purposes. Cookies can be used to act as a spyware. There are
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harmful cookies that are used byfelieént websites to compromise our privesych
websites store a special cookie in our computer that will keep track of our activities
like, websites visited, products purchased or the forms that are filled. Most browsers
provide facilities to manage/delete harmful cookies. Frequent deletion of cookies helps
to prevent illegal access and use of personal information.

| MY PASSWORD

|
STOP think MIXES
BEFORE BEFORE | LeTters

| lick #umbers
clic AND
DOWNLOAD $ymboliz

9.7 Guidelines for using computers over Internet

Following ae the major guidelines tising computsiover Intenet.

e Most of the computer viruses are spread through e-mail attachments. Do not
open any e-mail attachment that you are not sure about the. sender

*  Download files only from reputed sources. Do not use/copy software that you
cannot confirm the origin.

* Avoid clicking on pop-up advertisements. Close them instead.

*  Use USB drives with caution. Plugging someone £ld&B storage into your
computer or plugging your own USB storage into a computer at an Internet cafe/
unsafe computgcan spread an infection through the USB storage.

*  Make sure the firewall is set and turned on.
e Use strong passwords. Change passwords at regular intervals.
*  Update the virus definitions of your antivirus program periodically online.

* Keep aregular backup of your important files (on DVD, another hard disk, etc.)
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Guidelines for Setting up a Strong Password
e Apassword should have atleast 8 characters.
e A password should contain

. Upper case letters
. Lower case letters
. Numbers

. Symbols like @, #, $, etc.

e Apassword should not be personal information like name, date of
birth, etc. or common words.

* Neverdisclose your password to others.
» Do not write it on a paper or store it in a file in your computer.
e Do not use the same password for all logins.

e Change password often.
\a v

*  Be careful about giving personal data online. If you see e-mail message requests

for personal data such as telephone nunaairess, credit card numpetc.
from unknown persons, ignore it.

*  Visit bankswebsites by typing the URAto the address bd&bo not click on links
within e-mails to go to bank websites. Banks or any of its representatives never
sends you e-mail/SMS or phone calls to get your personal information, usernames
or password. Never reveal your passwordsldd card details to anyone.

»  Check whether the website you are visiting is secure while performing financial
transactionsl'he web address in the address bar should start with ‘htiblsd’.
look for a lock icon on the browseraddress bar

* Keep aregular check on your online accounts. Regularly login to your online
accounts, and check your statements. If you see any suspicious transaction, re-
port them to your bank or credit card provider

O O

Fig 9.18 : Secure banking - lock icon and https
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* Conduct a goup discussion on the topic “security ¢lats /
cyber attacks to your system”, and draw a bar diagram bgked
on information arrived in the event.

Letus do

List the names of various uges and their featas in the for
of a chart.

Check yourself

1. Whatisavirus?

2. What do you mean by phishing?

3. The small text files used by browsers to remember our ensailjd’
user names, etc are known as

4. The act of breaking into secure networks to destroy datais cplled

hacking.

5. Whatis quarantine?

The Internet, which was started as a defence project of the US government has
become a part of our lif€oday the Internet is accessed using mobile devices like
mobile phones, tablets, etc. than using a desktop comphegefore speed of
Internet access has become an important fatar technologies connect to Internet
focus on data transmission speed. Internet services like e-mail, social media, searching
etc. have changed the way we communicate. Each of the above services has its own
benefits and risks. Computer networks today play an important role in providing the
above services. It has increased the risk factors for networks, like viruses, worms,
Trojan horse, phishing, etAntivirus software, firewalls, etc. are used to protect
computer networks from different kinds of attacks. The risks for a network attack
can be reduced by following certain guidelines while using computers on Internet.

— \

After the completion of this chapter the learner will be able to

*  recognise the people behind the evolution of Internet.

» identify the hardware and software requirements for Internet connectio
» usethe services available on Internet.

» classify the different types of social media.

*  judge the risks while interacting with social media.

* recognise the threats to network security

>
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[Sample guestions j

Very short ansver type
1.

N

w

N o g bk

Why is the invention of HTTP and HTML considered as an important land mark
in the expansion of Internet?

Compare intranet and extranet.

Write short notes on

a. Mobile broadband b.Wi-MAX

Explain the terms web browser and web browsing.
Compare blogs and microblogs.

What are wikis?

What is firewall?

Short answer type

1. Your neighbour Ravi purchased a new PC for his personal use. Mention the com-
ponents required to connect this PC to Internet.

2.  What are the advantages of using broadband connection over a dial-up connec-
tion?

3. XYZengineering college has advertised that its camMsk$ enabledWhat is
Wi-Fi? How is thaMi-Fi facility implemented in the campus?

4. Madhu needs to prepare a presentation. For this, he usegoogle.com to
search for information. How does google display information when he types
‘Phishing’ in the search box and clicks search button?

5. Manoj's e-mail id is manoj@gmail.com. He sends an e-mail to Joseph whose
e-mailid is joseph@yahoo.com. How is the mail sent from M&oojhputer to
Josepls computer?

6. How does drojan horse d&ct a computer?

7. Explain a few threats that affect a computer network.

Long answer type

1. Suppose you wish to visit the website of kerala school kalolsavam,
www.schoolkalolsavam.in and you have entered theidRie address baWrite
the steps that follow until the home page is displayed.

2. Write the disadvantages of social meWéat are the diérent ways to avoid the
disadvantages of social media?

3. Explain the various broadband technologies available for Internet access.
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10. IT Applications

InformationTechnology (IT) is growing rapidly

It has influenced almost every sphere of life and
has become an integral part of our daily life.
Various ITapplications available today help to
make life easierFor example, we can pay
various utility bills, reserve railway or airline
tickets and do online shopping from anywhere,
anytime. IT is also extensively used in the field
of education. One of its recent contributions is
e-Learning with virtual classrooms. The
possibilities of IT are increasingly used in
e-Governance, e-Business and in health care
applications as well.

This chapter discusses some of these areas
where ITis widely used todayn the case of
online shopping, the required items can be
ordered and the same will be delivered at our
door step. Cash transactions can also be made
online. The field of education has also advanced
with the development of ITTeachers and
students need not be in the same room as in the
conventional teaching system. They can share
virtual class rooms and make use of e-Learning
materials, sitting in dispersed locations.
Healthcare is another major area which uses
IT for its assistancelith the use of new
computer aided medical imaging devices and
related technologies, various diseases can be
diagnosed at a very early stage. IT also plays a
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key rolein conducting resarch for the development of new drugs.®so discuss
various ICTenabled services in this chapter

Information and Communicatidechnology (ICT) is the term often used as an extended
synonym for Informatiomechnology (IT). ICTis more specific in integrating
telecommunication and computers comprising of many technologies for capturing, storing,
processing, interpreting and printing information.

10.1 e-Governance

InformationTechnology (IT) has contributed much to the smooth functioning of
governments. It comprises many technologies for capturing, processing, interpreting,
storing and transmitting information. IT helps governments to take quick and judicious
decisions. It also increases transparency and accountability in all its services. Information
and Communicatioffechnology(ICT) aided Governance is generally known as
e-Governance.

e-Governances the application of ICT for delivering Government services to citizens

in a convenient, &ient and transparent mann&ne objective of e-Governance is to
ensure that the services of the Government reach the public promptlgatinsdy. In

Kerala, we have many government departments like the Mekicle Department,
Education, Revenue, etc. which have successfully implemented e-Governance. Let us
now discuss various types of interactions in e-Governance.

10.1.1 Vpes of irteractions in e-Geernance

e-Governance facilitates interaction among different stakeholders in governance.
Categories of these interactions are described as follows:

Government to Government (G2G)- It is the electronic sharing of data and/or
information among government agencies, departments or organisations. The goal of
G2G is to support e-Governance initiatives by improving communication, data access
and data sharing.

Government to Citizens (G2CY) It creates an interface between the government and
citizens. Here the citizens enjoy a large range of public services. Itincreases the availability
and accessibility of public services. It also improves the quality of services. Its primary
purpose is to make the government citizen-friendly

Government to Business (G2B) Here, e-Governance tools are used to aid the
business community to interact with the government. The objective is to cut red-tapism,
save time, reduce operational costs and create a more transparent business environment
while dealing with the government.

Government to Employees (G2E) Government, being the biggest employer has to
interact with its employees on a regular basis. This interaction is a two-way process
between the government and the employees. The policies and guidelines for implementing
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various government programmes are made available to the employees as government
orders or circulars through e-Governance portals. The salary and personal details of
government employees are also managed through e-Governance services. Use of ICT
tools helps in making these interactions fast and efficient.

10.1.2 e-Governance infrastructure

In India, the e-Governance infrastructure mainly consists of State Data Centers (SDC)
for providing core infrastructure and storaget&NideArea Network (SWKN) for
connectivity and Common Service Centers (CSC) as service delivery points. The
integration of these three components of e-Governance is shown in Figure 10.1.

Fig 10.1 : e-Governance infrastructure

a. State Data Centre (SDC)

State Data Centre (SDC) is one of the important constituents of the core infrastructure
for supporting e-Governance initiatives of National e-Governance Plan (NeGP). Under
NeGRitis proposed to create SDCs to combine services, applications and infrastructure
and to provide dicient electronic delivery of G2&2C and G2B serviceBhese
services can be rendered by each state government through a common delivery platform.
This platform is supported by a core connectivity infrastructure sudhtas\fde

Area Network (SWN) and Common Service Centre (CSC) connectivity that is
extended up to the village level. State Data Centre provides several functionalities.
These include keeping central data repository of the state, securing data storage, online
delivery of services, citizen information/services portal, state intranet portal, disaster
recoveryetc. SDCs also provide better operation and management control and minimize
the overall cost of data management, resource management, deployment etc.

b. Kerala State Wide Area Network (KSWAN)

Kerala SateWide Area Network (KSVWAN) has been set up as a backbone of the
State Information Infrastructure (Sll). It connects Thiruvananthapuram, Kochi and
Kozhikode as its hubs and extends to all the 14 districts linking each of the 152 Block
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Panchayats. The network also connects a large number of various offices of government
departmentslhe infrastructure supports the integration of gdarumber of G2G

G2C services with the applications received from the State Data Centre.

c. Common Sevice Cente (CSC)

Common Service Centres (CSC) are the front-end delivery points of the government,
private and social sector services for the rural citizens of ltighlight of the CSCs

is that it offers web-enabled e-Governance services in rural areas. It helps in utility
payments such as electrictglephone and water bills, submission of online applications
and generating and distributing the certificates to the n€¢hgr services that could

be offered through CSC are listed below:

* Agriculture services

* Education and training services

* Health services

* Rural banking and insurance services

* Entertainment services

» Commercial services
In KeralaAkshayacentres are working as Common Service Centres.
Akshaya centres

Akshaya centres were initially launched in the year 2002 in the Malappuram district in
Kerala. Its intention was to impart e-Literacy to the citizAkshaya was conceived

as a landmark ICproject by the Keralat&te Informatiorifechnology Mission
(KSITM) to bridge the digital divide and to bring the benefits of ICT to the entire
population of the State. The services include e-grantz, e-filing, e-district, e-ticketing,
submitting online application for ration card and electoraP&lhaar enrolment,
Aadhaar based services, insurance and banking services.

r N

Akshaya was launched on 18th November 2002 by the former
President of India, Dr. A. P. J. Abdul Kalam.

Akshaya works in the Private Public Partnership
(PPP) Model.An Akshaya centre is owned by a private
entrepreneur preferrably from the same panchayath where
the Akshaya centre is located and its selection is done by
local self governments. The income for the Akshaya A£b
Entrepreneurs is the nominal service charge collected either Ah-k-c-§-fosS Pmelw

from the citizen or paid by the government for each
tra nsaction wwwakshaya.kerala.gav

—
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Aadhaar is a 12 digit individual identification number issued as part of
e-Governance by the Unique Identification Authority of India (UIDAI)

on behalf of the Government of India. This number will serve as a
proof of identity and address, anywhere in India. Any individual,

irrespective of age and gender, who is a resident in India, can enroll in Aadhaar.

Each individual needs to enrol only once which is free of cost. During the enrolment,

demographic details (name, age , gender and address) and biometric details ( photo,

10-finger- print and 2-iris-images ) of a resident are entered. Each Aadhaar number

will be unique to an individual and will remain valid throughout life. Aadhaar number

will help you provide access to services like banking, taking mobile phone connections
{ and other Government and Non-Government services.

10.1.3 Benefits of e-Governance

Implementing e-Governance has many advantages. It informs the public about the
functioning of the government and the policies they are trying to implement. Major
benefits of e-Governance are listed below:

e-Governancé¢eads to automation of governement serviceasuring the
information regarding the activities of public welfare is easily available to all citizens.

e-Governancstrengthens the democraby ensuring greater participation of
citizens at all levels of governance.

It ensuregmore transparency in the functioningnd thus helps eliminate
corruption.

It makes every government department responsatdehey know that they
are closely observed.

Proper implementation of e-Governarga/es unnecessary visits of the
public to ofices It saves time and money

10.1.4 Challenges to e-Governance

Though e-Governance has many benefits, it faces some challenges too. Let us have a
look at a few challenges in the implementation of e-Governance.

The existing digital divide is an obstacle in utilising the services of e-Governance.
Those who live in remote areas with lower e-Literacy will face difficulty to access
the services of e-Governance.

e-Governance applications being computer/web based, security measures are
highly required since there is possibility of cyber-attack.

Usually a huge initial investment and planning are required for the proper
implementation and maintenance of e-Governance services.

Many people are anxious about the sharing of their personal information,
biometry etc. to the agencies designated for data collection.

Integrity of various departments is very much essential for the efficiency and effec-
tiveness of e-Governance.
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10.1.5 Ustul e-Gorernance vebsites

Table 10.1 shows the addresses of some websites that provide various services of the
Government of Kerala. Figure 10.2 shows the home page of the Department of Higher
Secondary Education, Kerala State and Figure 10.3 shows the home page of e-District

portal.

www.dhsekerala.gan An official site of the Department of Higher Second
Education, Government of Kerala that provides va
facilities and services to students, teachers and g
administrators.

www.edistrict.kerala.gown | It provides government services to the public.

www.incometaxindia.gow

It provides the services of Incoriax department.

www.keralamvd.gain

It is the oficial website of the MotoNehicles
Department of Kerala.

ary
ious
chool

WWW.rti.govin

Right to Informatiod\ct 2005 mandates timely respor
to a citizen who requests for information from
Government or authorities under it.

nse
the

www.itmission.kerala.gown

It is a Government of Kerala site which provig
managerial support to various IT initiatives.

les

www.spark.gon

Itis a web based G2E integrated solution for Se

vice

and Payroll Management.

Table 10.1 : Some e-Governance websites

Fig. 10.2 : The home page of DHSE website
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www.dhsekerala.gov.in

As an official site of the Department of Higher Secondary Education,

Government of Kerala, www.dhsekerala.gov.in provides various

facilities and services to students, teachers and school administrators.
The services include registration for the examinations, issue of hall tickets,
publication of exam results, distribution of various circulars and notifications, etc.
This site also provides facilities for downloading various forms and study materials
including model question papers.

Fig. 10.3 : The home page of e-District portal.

e-District is a State Mission Mode Project under the National 1

e-Governance plan. The project aims at supporting computerisation
for services to the public.

In Kerala, issue of different certificates of the Department of Revenue
is integrated with the e-District portal. It has simplified all complex procedures in
government offices and made the citizens' life easy. It has been a difficult task
for the citizen to obtain copies of public records, submit applications, meet officials,
or to seek information regarding their day-to-day needs. This has caused the loss
of his/her day's income, time as well as the cost of transportation. At government
offices, sometimes, the relevant record, information, or official may not be available,
resulting in repeated visits and additional expenses.

To avail a service in e-District, one has to apply online through the web portal or
approach a nearby Akshaya centre with essential documents. Akshaya centre submits
an online application on behalf of the citizen. This application through a work-flow
reaches the village officer. After processing the application, the village officer
forwards it to the next higher authority or approves it and issues the certificate
using the digital signature. The availability of the certificate in the portal is informed

L with an SMS alert.
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Check yourself

1. Name the application of Information and Communicateshnology (ICT)
for delivering government services to the citizens in a convenient, effigient
and transparent manner

2. Define the term e-Governance.

3. "e-Governance facilitates interaction between different stakeholddrs in
governance". Say whether the statemefriis or False.

4. Give an example for an e-Governance website.
5. Whatis KSWAN?

10.2 e-Business

We often visit shopping places and it takes a considerable amount of timfedforef
shopping. What about the idea of shopping without leaving your home? Itis one of the
realities of the time&lmost all services and business are available onlineTiay

are only a few clicks away

e-Businesss the sharing of business information, maintaining business relationships
and conducting business transactions by means of the ICT application. Companies
(business), public institutions (administration), as well as individuals (consumer) engage
in e-Business. e-Business helps in effective e-marketing and increasing sales through
effective use of e-Commerce services. It also reduces communication and travel cost
through online meeting and shared workspace, etc.

10.2.1 e-Commerce and e-Business

Although the terms e-Commerce and e-Business are often used interchangeably there
are diferences. e-Commerce covers business transaction that involve exchange,of money
whereas e-Business includes all aspects of running a business such as marketing,
obtaining raw materials or goods, customer education, looking for suppliers etc. Thus
e-Business is an extension of e-Commerce.

10.2.2 Electronic Payment System (EPS)

Can you think of living without money in your pocket? If somebody tells that he/she
lived a week without touching currency notes, will you beli@weel2y we live in a
world where almost every commodity has a price tag attached to it. Then how is it
possible to buy something without giving maoyibg paper currency?

Electronic Payment System (EPS) is the solution. When we move on to electronic
business, exchange of money also needs to be electronic. Itis both convenient and
secure if properly implemented. EPS plays an important role in e-Business.
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A system of financial exchange between buyers and sellers in an online environment is
called artlectronic Payment SystenfEPS). The financial exchange is facilitated by

a digital financial instrument (such as credit/debit card, electronic cheque or digital cash)
backed by a bank and/or an intermediary

10.2.3 e-Banking

Banking has also undergone drastic changes with the advancements in Information
TechnologyOur traditional concept of banking has changed a lot. For example, now
there is no need to visit bank for making financial transactiémsan do the transaction

using online banking facilities even while travelling. Facilities suéfi &% debit cards,

credit cards, Internet banking and core banking help in transforming traditional banking
into e-Bankinge-Bankingor electronic banking is defined as the automated delivery

of banking services directly to customers through electronic channel. It can access data
without geographical limitations.

10.2.4 Advantages of e-Business

e-Business provides many advantages to customers and firms. Let us discuss some of
the major advantages of using e-Business applications.

* ltovercomes geographical limitationsf you have a physical store, you are
limited by the geographical area where you can provide service. But with
e-Commerce, this limitation can be overcome.

. e-Business reduces the operational co8h e-Commerce merchant does
not need a prominent physical location; it reduces the operation& postion
of money thus saved can be passed on to the customers in the form of discounts.

* It minimises travel time and cosSometimes customers have to travel long
distances to reach their preferred store. e-Business allows them to visit the same
store virtually

* Itremains open all the timee-Business application services are always open
(24x7). From the merchant's point of vigiincreases the number of service
requests they receive. From the customer's point of view an 'always open' store is
more convenient.

 We can locate the product quicker from a wider range of choid®s an
e-Business website the consumers can have a wider range of choices of a product
from various sellers. Customers can quickly locate their preferences from the given
product lists. Some websites remember customer preferences and shopping lists
to facilitate repeat purchase. The features like product characteristics and price
comparisons are the other attractions of e-Business applications.
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The term M-Business or mobile business covers all the business
activities, processes and applications performed by means of mobile
devices such as mobile phone, PDA, etc. M- Business can be regarded
as a branch of e- Business.

e-tailing (or electronic retailing) is the selling of retail goods on the Internet. It is
the most common form of business-to-consumer (B2C) transaction.
N

10.2.5 Challenges to e-Business

Though e-Business has enormous potential in the business world, it faces many
challenges, particularly in developing countries like India. Major challenges are discussed
below:

» Agood percentage of the population is unaware of IT applications and its uses.
Surprisingly most of the regular Internet users also lack knowledge about online
business and its possibilities.

* Most of the customers, especially to rural population, do not possess plastic
money- credit card, debit card and net banking system, which is necessary for
e-Business.

» Ifnot used with caution, customers may lose valuable information like their credit
card numbempasswords, etc.

*  Products like apparel, handicrafts, jewelletg are often purchased after exam-
ining physically But in online shopping, customers don't havetihisch and feél
advantage.

* For the success of e-Business of argaaisation or companyerfect and
efficient shipment service is a necessity

10.2.6 Ustul e-Busines websites

Some popular e-Business websites are givéahie 10.2. Figure 10.4 and 10.5 are

the home pages of some e-Business websites

WWW.irctc.co.in Indian Railway Catering an@ourism Corporation
Limited web site for reservation and cancellation of
railway tickets and hotels for accommodation.

Www.amazon.com US based retailer with headquarterd/eshington.
wWww.ebayin It is one of the largest online shopping sites in Indja.
www.licindia.com Insurance company website.

www.airindia.com Online site for bookingir India flight tickets.
www.keralartc.com Online website for KSIRC bus ticket booking.

www.bookmyshovcom Movies and theatre ticket booking website.
) Table 10.2 : Some e-Business websites
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Fig. 10.4 : The home page of winatc.co.in

WWW.irctc.co.in

Indian Railway Catering and Tourism Corporation Limited (IRCTC) is

a government of India enterprise. It handles the catering , tourism

and online ticketing operations of the railways. IRCTC provides online
booking facilities of railway tickets and offers other services like checking
reservation status, train timing, reservation of hotels for the tourists across the

country.
—

Fig 10.5 : The home page of amazon.in

Www.amazon.com
amazon.com, Inc is a US based company with headquarters in
Washington. Itis the world's largest retailer. Initially started as an
online bookstore it soon diversified itself into selling software, video
games, electronics, furniture, food, toys, jewellery, etc. The company
also produces consumer electronics. Amazon has separate retail websites for
 different countries. In 2013, Amazon launched its site for India, www.amazon.in.
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Check yourself

1. The system of financial exchange between buyers and sellers in anfonline
environment is known as

2. Define e-Business.
Define e-Banking.

4. Check whether the following statement is true or false.
" e-Business is an extension of e-Commerce".

=

10.3 e-Learning

We are familiar with the traditional classroom consisting of a teathdents, teaching

aids, etc. Think of a virtual class where you are attending classes as a student and a
teacher is engaging class from a distant location, may be froierarditountryis this
possible?es it is! Through e-Learning you can overcome many limitations of
conventional teaching-learning process. The use of electronic media and ICT
(Information and Communicatidrechnologies) in education is ternetdearning.

10.3.1 e-Learning tools

There are many tools for enhancing e-learning process. Some of the e-Learning tools
are discussed below:

a. Electronic books reader (e-Books)

Think of going to school without bags packed with text books, but all necessary books
are still with you in a small hand-held storage device! Itis interesting, isn't it? e-Book
reader is a device that can store lot of books in digital form. Portable computer devices
that are loaded with digital book content via communication interfaces isstediednic

books reader. It can open any book, any page quickighout much dbrt. In principle,

any web document can be downloaded from the Internet, sometimes by making online
payment, and read whenever required. In some e-Book readers voice output is also
available and the reader needs to just listen the audio of the text.

b. e-Text

Textual information available in electronic format is cal€@xt. This text can be read
and interacted with an electronic device like compat&ook readeetc. e-€xt can
be converted to various formats to our liking using softwaresxtesdn be automatically
read aloud with the help of a computer or aextfieader devic&his is quite helpful
for visually challenged people.

c. Online chat

It is a real-time exchange of text messages between two or more persons over the
Internet. In the virtual class environment, online chatting is used to discuss the topics
with teachers and other students. Chatting can be performed even with a low speed
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Internet connectioideo chatting facility is also available. It however requires fairly
high speed Internet connection and supporting devices such as web camera and speakers.

On line chat is a framework that provides interaction in a social environment. It helps
communicating with people at different places. This facility can also be used to deliver
and transfer live lectures given by the faciydents can login from the remote locations
and attend the lecture.

d. e-Content

Nowadays lot of e-Learning materials are delivered in different multimedia formats like
videos, presentations, graphics, animations, etc. The e-Contents once prepared can be
broadcasted through television channels, webcasted or uploaded in websites. Uploaded
content can be downloaded, viewed and saved for future reference. The multimedia
contents have more scope to convey the subject méttemedly. It can show actual

or simulated activities which are not possible in the traditional classroom based teaching.

e. Educational TV channels

There are many telecasting/webcasting channels which are dedicated for the e-Learning
purpose. These channels broadcast recorded classes on various subjects, interviews
with experts, lab experiments, etc. Some of these channels can be watched in the
Internet also. DooradarshafV/YAS’ and Kerala GovernmestVICTERS’ channel

are examples of educational television channels.

10.3.2 Advantages of e-Learning
e-Learning has lot of advantages. They are listed below:

* e-Learning has the ability to offer courses on variety of subjects to large number
of students from distant location.

* Ine-Learning cost for learning is much less. It saves journey time and ,money
instructor fees, etc.

*  People with limited financial resources are very much supported by the lower cost
of e-Learning.

» Itprovides facility to do online courses from various nationally or internationally
reputed institutions.

» Time and place is not a constraint for e-Learning.

10.3.3 Challenges to e-Learning

Listed below are some of the challenges faced by e-Learning:

* Faceto face contact between students and teachers is not possible.

*  Properinteraction among teachers and students are often limited due to the lack
of infrastructural facilities.

* Equipment and technology (computer and high speed Internet) requirement
restrict adoption of e-Learning.

» Learners who require constant motivation may not be serviced adequately
* Hands-on practicals in real laboratory scenario is also a constraint in e-Learning.
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10.3.4 Ustul e-Laarning websites

The summary of useful e-Learning websites are showabte 10.3. Figure 10.6
shows the home page of IGNOU (Indira Gandhi National Open University)

www.ignouonline.ac.in

Website of Indira Gandhi National Open Universitye of
the leading open universities offering various courses i
distance education mode.

nthe

www.nptel.iitm.ac.in

National Programme omfiechnology Enhanced Learni
(NPTEL) provides e-Content through onliweb andv/ideo
for courses in Engineering, Science and humanities str

2aMms.

WwWw.ncert.nic.in

Website of National Council of Educational Research
Training. Includes many features such as providing s
materials and reference materials in Hindi and Englis

and
tudy
N.

www.spoken_tutorial.gy

Itis an IIT Mumbai initiative. It provides software traini
through the spoken tutorialgll the courses are fdrred
totally free of cost as it is funded by the Governmer
India.

9

t of

www.w3schools.com

W3Schools is a web developer information website,
tutorials and references relating to web development t
such as HTML, CSS, JavaScript, PFE®L, and JQuer)

vith
DpicS

www.gcflearnfree.ay

GCFLearnFree.org is supported by the Goodwill Commuinity

Foundation. It provides easy-to-follow lessons
mathematics, science and technology and English tg

in
help

anyone anywhere learn skills and gain knowledge.

Table 10.3 : Some e-Learning websites

Fig. 10.6 : The home page of IGNOU site
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www.ignouonline.ac.in

IGNOU (Indira Gandhi National Open University) is an open university

under Government of India. The website provides several features

including eGyankosh, which is a digital repository available in text
and video format. The site also provides webcasting facility linking to education
channels - Gyandarshan, Gyanvani and EDUSAT. Virtual class provides links to all
the online programmes conducted by the University.

Fig .10.7 : The home page of NPTEL website

www.nptel.iitm.ac.in
NPTEL is an abbreviation for National Programme on Technology
Enhanced Learning which is an initiative by seven Indian Institutes of
Technology (IIT) and Indian Institute of Science (l1Sc) for creating
course content in engineering and science. Web based Course materials have been
developed for different courses and are accessible freely through the website.
Lecture contents are also made available in web site through video.

N 4

Check yourself

1. Real-time exchange of text messages between two or more persof|

Internet is termed
2. Pickthe odd one out:

(a) e-Book reader (b) e-Ext (c) television channelsl) e-business
3. Define e-Ext.
4. Give an example for an e-Learning tool.

S over
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10.4 ICT applications in health care

Developments in ICT have contributed much in the field of medical practice and medical
care. There is an enormous range of opportunities for significant cost reduction and
service enhancement through IT applications in health care. Let us discuss some of the
changes that ICT has brought about in the field of medicine and healthcare.

10.4.1 Medical equipments ICT in

Most of the modern medical equipment work with Health Care
the support of computers. Scanners like CT and
MRI depend on computers to process their data dical _
into a readable format. Micro-processors are useecm? ea Patient record
. . pment keeping

to control a variety of support devices. Computer
guided lasers are used in gery, even in the

. . Web-based
removal of brain tumours. Some hand-held dewcessuppom Communication
are also available that help patients to lead normatiiagnosis
life. A device for self-monitoring of sugar levels
for people with diabetes is an example.
10.4.2 Electronic Medical Record (EMR)
There has been amove to store all patients' records ~ F19- 10.8  ICT in health care
in digital format.This is known as Electronic Medical Record (EM®R).EMR is

mostly used by doctors for diagnosis and treatment. There are many advantages in
keeping patients record in electronic format.

Research

Some of them are listed below:

» Itisamore economical way of storing data.

»  Access to medical history of patients will be easier and quicker

»  Transfer of records will be quicker between doctors and hospitals.

» Data can be examined to analyse the medical conditions of the patients.
*  Prescription will be legible and are stored for later reference.

10.4.3 \Wb-based support/diagnosis

On the Internet you can find a wide variety of medical information, including information
about available treatments/alternative therapies, access to medical research/journals,
support groups for people suffering from particular conditions, etc .

Some websites also provide facility for symptom diagnosis - for people who wish to
get primary awareness about their health problem without the help of aldoatever

there are some risks involved here. This can lead to incorrect diagnosis and cause false
complacency or anxiety
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10.4.4 Telemedicine

Telemedicine has been used to share observations and prescriptions with the experts in
the medical fieldA sugeon in one part of the world can procure medical expertise
from another who is far awawyhile performing suery It reduces cost and tinmk.

patient in a critical condition can get attention from a surgeon who may not be physically
available at the operation theatdreless transmission helps medical personnel,
transport workers and hospitals to keep in touch ingeney

10.4.5 Research and development

Over recent years drug discovery has been a concern for many in the pharmaceutical
industry Escalating costs and increasing complexity suggest that traditional research
and development methods are to be changed. Now the convergence of information
and bio-technology is revolutionising drug discovery and deBigtay drugs meant

for specific purposes can be developed with the use of advanced computers. Use of IT
may radically alter the cost associated with the discovery of drug over the coming
years. Thus IT helps in diagnosis, treatment of patients and better running of hospitals.

10.5 ICT enabled services

ICT enabled services, also called web enabled services cover the entire range of
operations which make use of ICT for improving services provided by an organisation.
These services provide a wide range of career options that include opportunities in call
centres, BPOs, medical transcription, etc. Some of the common ICT enabled services
are discussed in the following sections.

10.5.1 Business Process Outsourcing (BPO)

Outsourcing is a term used in the business field. Itis a practice used by different

companies to reduce costs by transferring portions of work to outside suppliers. It is

the process of hiring another company to handle business activities for you. Business
process outsourcing (BPO) is a subset of outsourcing. It involves contracting of the

operations and responsibilities of specific business functions to a third-party service

provider Outsourcing sometimes involves transferring employees and asset from one

firm to another

Companies implement Business Process Outsourcing (BPO) because it increases their
efficiency and saves cost. Processes such as human resource management, customer
care services, payroll, etc. are some of the processes that are usually given to BPO.

10.5.2 Knowledge Process Outsourcing (KPO)

Knowledge Process Outsourcing (KPO) is a form of outsourcing. Here knowledge
and information related work is carried out by a different company or subsidiary within

the same organisation. It helps in saving costs and resources. Some of the core processes
outsourced in KPO include: data search, data integration, market research, fraud
analytics, etc. The KPO sector has experienced explosive growth in recent years.
Industries that are increasingly using KPO include legal, financial services, management
and consulting.
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10.5.3 Call centre

Call centres are becoming a very important part of any business/service organisation.
Call centres facilitate the public for the payment of bills, purchase of goods;alic.
centreis a telephone service facility set up to handle a large number of both incoming
and outgoing calls for an organisation.

Call centres are also called service centres, sales centres, contact centres, etc. Basic
responsibility of a call centre is to handle the telephone calls for supporting various
services provided by an organisation. Call centres are used by telemarketing companies,
computer product help desks and any large organisation that uses the telephone to sell
products and carryout services. Generally the calls can be classified as in-bound calls
and out-bound calls. In-bound calls are usually meant to seek assistance, help, or to
order while out-bound calls are meant for sales promotion or other messages.

Some firms, howevespecialise only in calls that are in-bound or out-bound. Most
telephonic orders are handled by call centres and not by the manufacturers or suppliers
of goods or services.

10.5.4 Elemnferencing

Teleconferencing is a meeting or conference held between two or more parties in remote
locations, made possible by the use of IT infrastructure and services.

Teleconferencing is used to connect severtmiht people from several tifent
locations. Itis used in educational, business and administrative fields. Saving time, reducing
travel expense and including several people in a decision-making process are some of
the advantages.

10.5.5 Weo mnferencing

Video conferencing is a type of teleconferencing wherein we can include the video of
the parties involved in the conferendieleoconference allows people at remote locations
joinin a conference and share informat®dnideo camera and a speakerphone are
connected to a computer and the computers are connected to the network or Internet.

Video conferencing is a facility which enables participants in distant locations to take
part in a conference by means of audio and video communication.

InformationTechnology (IT) is a fast growing field. Itis widely used in our day today

activities. Business transactions, government activities, learning processes, research

and medical field, etc. are some of the major areas where IT is substantially utilised.

The explosion in the development of communication owes much to information

technologyThe use of I'helps people communicate with lefefand minimum

cost. ICTis another term often used as an extended synonym feoifiie of th

ICT enabled services include BPO, KPO, Call cegleconferencing andideo

conferencing. Hence IT and ICT enabled services have become inseparable part of
| modern society
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After the completion of this chapter the learner will be able to

.

10. IT Applications

list the facilities of e-Governance, e-Business, e-Learning.
explain the tools used in e-Learning.

list the ICT applications in health care.

list various advantages and challenges faced in implementing e-
Governance, e-Business, e-Learning applications.
use some of the useful websites in each area.
utilise various ICT enabled services.

[Sample guestions }

Very short ansver types

1.

Name an electronic device using which we can easily reagte-T

2. Write the full forms of BPO and KPO.

3.

Name any two e-Learning tools.

Short answer types

I

List out different types of interactions in e-Governance.
Differentiate between BPO and KPO.

What are the advantages of e-Governance?

What are the duties 8kshaya?

Write down the function of Call centres.

Long answer types

1.

a bk~ W

What are the major challenges faced in the implementation of e-Learning ?
Compare the advantages and disadvantages of implementing e-Business?
Explain any three IT enabled services in detail.

Discuss in detail various uses of IT in health care field.

What is Common Service Centre (CSC)? List some of the services offered through
CSC.
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