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Dear students,

Computer Science, a subject belonging to the discipline of Science
and of utmost contemporary relevance, needs continuous
updating. The Higher Secondary Computer Science syllabus has
been revised with a view to bringing out its real spirit and
dimension. The constant and remarkable developments in the field
of computing as well as the endless opportunities of research in
the field of Computer Science and Technology have been included.

In Class Xl, we started with the history of computing followed by
hardware and software components, computer network and
Internet. The major part of the textbook as well as the syllabus
established a strong foundation to construct and enhance the
problem solving and programming skills of the learner.

The syllabus of Class XllI gives thrust on the means of handling
complex data involved in problem solving and the development
of web applications. The textbook, designed in accordance with
the syllabus, begins with some advanced features of C++
programming language like structures and pointers. Web
technology is introduced with the theoretical background and
proceeds with the design of simple web pages followed by a brief
idea about both client-side and server-side scripting. The concept
of database and facilities of information retrieval are included. An
exclusive section about the advances in computing opens the door
to the latest developments in the world of computing discipline.
Considering the increase in the use of Internet, an awareness about
Cyber laws is also presented to safeguard against Cyber crimes.

I hope this book will meet all the requirements for stepping to levels
of higher education in Computer Science and pave your way to
the peak of success.

Wish you all success.

Dr S. Raveendran Nair
Director
SCERT, Kerala
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stated writing C++ pograms in
Class Xl é6r solving poblems
Almost all problems are related to

After the ompletion of this chaper, the e rocessing of different types of data. Last

learner

s s o o e BB year we came across only elementary data items
N s g tosuch as_lntgers,fractlon_al ombes,chalactes
ETESET S dk and string3h\e usgd aridles to efer to thgse '
creates strLIJcture data t);pes ar;dgzt'jlg/r;i;h(?ﬁviﬂat\)/{zskir;dt?\gﬂl?i:aSIir;g basic
3;:: ?;ﬁs‘_a ements fo reter fo & enot of fundamental (basic) types; rather many
uses nested structures to representof them may be composed of elementary data
data consisting of elementary dataitemsNo programming langge can povide
items and grouped data items. data types for all kinds of data. So
develops C++ programs usingorogramming languages provide facility to
structure data types for solving realdefine nev dda typesas desad ly the uses:
life problems. In this chapter, we will discuss such a user-
explains the concept of pointer anddefined da type named stcture. This
uses pointer with the operators & chanter also discusses a new kind of variable
and *. known as pointefThe concpt of pointes is a
;ﬂ?g:{ﬁ)sni‘e;‘gg %pse;sc’f dr;igr%?:; typical feature of languages like C, C++. It
N S helps to access memory'locatlons by specifying
illustrates the operations on the memay adiresses cecty, which males
execution &sterA good undestanding othis

pointers and predicts the outputs. X )
establishes the relationship CONc®t will help us to designtesstucture

between poirter and aray. goplicdions and systemvie pograms
uses pointers to handle strings. | ast year you might have used GNU Compiler

explains the concept of self cgjlection (GCC) with GegitDE or Turbo
referential structures. C++ IDE for de/eloping C++ pograms
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GCC difers from Turbo C++ IDE in the stucture of souce codgthe vay of
induding headeilés the sie of int and shdr etc In this hgpter the conqas ae
presented based on GCC.

1.1 Structures

Now-a-dgs studenfemplyeesprofessionaj&tc wear identity cds issuedyb
institutions or aganiséions Figue 1.1 shws the identity cdiof a studenfThe
first column ofTalde 1.1 contains sometbke d&a printed on the adrYou try to
fill up the second column with the appropriate C++ data types discussed in Class XI.

Data C++
data type
Govt.HSS Thykkunnam Kottayam
12345
Student ID: 12345 Sneha Raj
Srﬂdm:f}#mﬁ: Sneha 5. Raj i 20/02/1997
be of Birth: 20-02- 997 W
BTu?nd up: Crve f —.-‘ O+ve
dress: Efu-[:;hﬂr':arm | " Snehanilayam,
{:mem.ﬁ'lmm Gandhi Nagar,
tai bl Chemmanavattom,
Fig.1.1: ID card of a student Pin 685 531

Table 1.1: Data and C++ data types

Youmay useshort orint for admissionumber (12345¢har amray for name
(Sneha.Raj),blood goup (O +w) and een adressSometimesoy ma not be

ale to identify the mosppropriae dda typesdr dae of birth and adressLet

us consider the data 20/02/1997 and analyse the composition of this data. It is
composed of three data items namely day number (10), month number (02) and
year (1997)n some casghe name othe month mabe used instead wionth
numberAddress can also bewesl as a composition dfta items sutas house
number/name, place, district, state and PIN code. Even the entire details on the
identity card can be considered as a single unit of data. Such data is known a
grouped dta (or @gregee ddaa or compound da). C++ provides &cility to

defne nev dda typespwhich sut aggregee or gouped d&a can begpresented.

The d#a types dafed ly user toepresent dia of aggregte ndure ae geneally

known as usedeined déa types

Structureis a usedefined dé#a type ofC++ to represent a collection @dgicaly
relded d&a itemswhich mg be ofdifferent typesunder a common namé/e
leant aray in Class Xlp refer to a collection afaa of the same typBut stuctue
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can represent a group of different types of data under a common name. Let
discuss he a stuctuee is dahed in C++ and eleaemts ag referenced.

1.1.1 Structure definition

While solving mblems the d#a to be pocessed nyabe of grouped type as
mentionedlaove. V¢ hae to deihe a suitale stuctule to iepresent sutgouped
daa.For tha, first we hae to identify the elemenjatda items thizconstitute the
grouped d&a.Then ve hae to adopt thedllowing syntax to dieie the stucture.

struct structure_tag

{
data_type variablel,;
data_type variable2;
data_type variableN;
3

In the dove syntaxtruct s the leyword to deine a stucture,structure_tag

(or structure_name ) is an identifier andariablel , variable2 , ...,
variableN  are identifiers to represent the data items constituting the groupe
daa. The identiler used as the gttue tay or stuctue name is the neuser
defined data type. It has a size like any other data types and it can be used to de
varidles This d#a type can also be used to specifygleants ofunctions and

as theetumn type offunctions The \aridles spedid within the pair diraces &

known as elements tie stuctue. The déa types mceded pthese elements

may be basic tatypes or useteined déa typesThese da types deterine the

siz of the stuctue.

Now let us defie a stuctue to epresent das ofthe brma 20/02/1997 (as seen
in the ID cad).We can see ththis forma of dade is constitutedfthree intgers
which can beapresentedyont daa type ofC++. The Dllowing is the stictue
defnition for this brma of dae:

struct date

{
int dd;
int mm;
int yy;
3
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Here,date is the stictue tay (stuctue namejlnddd, mnandyy ate the elements
of the stucturedate , all ofthem ae ofint typelf we want to specify the month
as a string (kkaruary instead oll),the deinition can be modéd as:

struct strdate

{
int day;
char month[10]; /l name of month is a string
int year;

3

While writing pograms br solving poblems some ofthe dé&a involved mg be

logicaly relded in one &y or the othetn sut caseshe concpt of structule daa

type can be utilised effectively to combine the data under a common name to
represent da compadayl For examplethe student details suas admissiommber
namegroup fee etc are Iggicaly relaed and hence asttue can be defed as

follows:

struct student

{

int adm_no;
char name[20];
char group[10];
float fee;

Now, try to deine spaite stuctues purselfto representddress
andblood group. Blood goup consists ajroup name and rfalue

We knav thd the details oin emplgee mg consist oemplgee
codenamegendeydesignigon and salgrDefine a suitale stuctue

to represent these details

We hae discussed theywof defning a stucture type dia.Can ve nav stoe dda
Init? NQit is simp} a déa type defition. Using this da type w should ddare
a variable to store data.

Let us do

1.1.2 \ariable declaation and memoly alloation

As in the case dfasic di@a itemsa \aridle is equied to efer to a goup of daa.
Once ve hae deined a stictue dada typevaridle is delared using theoflowing

syntax:
struct structure_tag varl, var2, ..., varN;
OR
structure_tag varl, var2, ..., varN;
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In the syntaxstructure_tag is the name dhe stoctue andarl |, var? | ...,
varN ae the stucture \aridles Let us ddare \aridles to stag some das using
the stucturedate andfulldate

date dob, today; OR  struct date dob, today;
str date adm_date, join_date;

We knav tha varidle detardion staement causes memg@iloction as per the

siz of the d&a typeWha will be the sz of a stuctuie daa type? Since it is user
defned,the sie dgends upon the daftion of the stucture. The deinition of

date shows that its variables require 12 bytes each because it contains three
type elements (sizeiof in GCC is 4 bytes). The memory allocation for the
variablgoin_date  of strdate  type is shown in Figure 1.2.

join_date
day month[10] year
4 Bytes . 10 Bytes . 4 Bytes

Fig. 1.2: Memory allocation for a structure variable

The size of int typein GCC is 4 bytes and in Turbo IDE, itis 2 bytes. In
Figure 1.2, the elements day and year are provided with 4 bytes of memory
since we follow GCC. Since this much memory is not required for storing
values in these elements, it is better to replace int with short .

v

The \aridlejoin_date  consists ofhree elementty , month andyear . These
elementsaquie 4 lytes 10 lytes and 4yitesrespectiely and hence the mengor
spacedr join_date is 18 ptes

Now you find the sie of the stuctulestudent deined edrer.

Also write the C++ statement to declare a variable to refer to the
1 details of a student and draw the layout of memory allocated to this
Let us do Varlable

A structuee \aridle can be déared along with the deition alspas shavn belov:
struct complex

{

short real;

short imaginary;
}cl, c2;

This stucture,namedcomplex can gpresent compienumbes. The identiiers
cl andc2 are two stuuctue \aridbles eat of which can be used tefer to a
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comple& numberlf we detare stuctue \aridles along with the detion,structue
tag (or stuctue name) can beaded.The bllowing sttement ddares stuctue
variables along with the definition.

struct
{

int a, b, c;
legn_1, eqn_2;

There is a limitation in this type of definition cum declaration. If we want to declare
varidles to defne functionsor to specify guments using this stture lder in

the pogram,it is not possie since theris no tg to efer. The dove stucture

also shas thaif the elements (or membgofthe stucture ae of the same type

they can be specified in a single statement.

Variable initialisation

During the ddaration of varidles they can be assigned with somleesThis is
true in the case structue \aridles alsdMhen ve detare a stuctue \aridle, it
can be initialised as follows:

structure_tag variable={valuel, value2,..., valueN};

For examplethe details oh student can be stdrin a &ridle during its désation
itself as shown below:

student s={3452, "Vaishakh", "Science", 270.00};

The \alues will be assigned to the elemergsuaituie \aridles in the oder of
their position in the deftion. Sq cae should be ggn to the aler of gopeaance
of the \aluesThe dove stéement allodas 38 ptes ofmemoy spacedr varidle

s, and assigns thalues 3452Vaishakh™ Science" and 270.00 to the elements
adm_no, name, group andfee of s, respectiely.

If we do not povide \aluesdr all the elementbe given \alues will be assigned to
the elements on BirCome Fst Seved (FCFS) basiEhe emaining elements will
be assigned with @&(@) or\0' (null chaiacter) deending on mmeric or string

A structue \aridle can be assigned with takies ofanother stictuie \aridle.
But both ofthem should be dhe same sicture type The bllowing is a &lid
assignment:

student st = s;

This steement initialises thanalest with the alues aildle ins. Figue 1.3
shows this assignment:
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S

adm_no |nams Jroup fee
3452 Vaishakh Science 270.00
=t

adm_no| | nams group fee
3452 Vaishakh Science 270.00

Fig. 1.3: Structure assignment

While defining a structure, the elements specified in it cannot be

assigned with initial values. Though the elements are specified using

the syntax of variable declaration, memory is not allocated for the

structure definition statement. Hence, values cannot be assigned to them.
The structure definition can be considered as the blue print of a house. It shows the
number of rooms, each with a specific name and size. But nothing can be stored in
these rooms. The total space of the building will be the sum of the spaces of all rooms
in the house. Any number of houses can be constructed based on this plan. All of them
will be the same in terms of number of rooms and space, but each house will be given
different name. Structure definition is the blue print and structure variables are the
realisation of the blue print (similar to the construction of houses based on the blue
print). Each variable can store data in its elements (similar to the placing of furniture,
house-hold items and residents in rooms).

1.1.3 Accessing elements of structure

We knav thd array is a collection oflements and these elemergsaacessed
using the subscrip&tuctuee is also a collectionefements and C++ alis the
accessibility to the elementsiidialy. The period symbal ] is povided as the
opetor for this pupose and it is namekt operator The dot opeator (. )
connects a sictue \aridle and its element using tbkdiving syntax:

structure_variable.element_name
In programsthe opeations on the strctuie dda can bexpressed oxlby referring
the elements dhe stuctue. The bllowing ae somexamplesdr accessing the
elements:

today.dd = 10;

strcpy(adm_date.month, "June");

cin >> sl.adm_no;

cout << cl.real + c2.real;

But the expressiarn+c2 is not possible, since the operatoan be used with
numeric dea types ol
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Let us discuss an irgsting &ct &out assignment o@ion on stuctue \aridles
Two stiuctures ae deined asdllows:

struct test 1 struct test_2
{ {
int a; int a;
float b; float b;
H1={3, 2.5} H2;

The elements dioth the stuctures ae the same irumbername and typ&he
structue \aridletl of typetest 1 is initialised with 3 and 2ds ftsa andb.
But the assignment statemeaatl; is invalid, becaugeand?2 are of different
typesi.e,test 1 andtest 2, respectiely. But if we want to copy the \alues of
t1 intot2 , the following method can be adopted:

t2.a=tl.q; t2.b = tl.b;
It is possible because we are assigniing a@gpe data into anothiar type
variable.

Now let us write a pgram to implement the comts discussed sarf\\e deine

a stuctue student  to represent égister mmber name and soces avarded in
contiruous galuaion (CE) practical ealugion (PE) and ten-end galudion (TE).

The detalls are input and the total score as part of Continuous and Comprehensive
Evaluation (CCE) is displayed.

Program 1.1: © find the total sore of a sudent

#include <iostream>

#include <cstdio> /[To use gets() function
using namespace std;
struct student /Istructure definition begins
{
int reg_no; /IRegister number may exceed 32767, so int

char name[20];
shortce; /linttakes 4 bytes, but ce score is a small number

short pe;

short te;
h /lend of structure definition
int main()
{

student s; /Istructure variable

int tot_score;
cout<<"Enter register number: ";
cin>>s.reg_no;




1. Structures and Pointers

fflush(stdin); /ITo clear the keyboard buffer

cout<<"Enter name: ";

gets(s.name);

cout<<"Enter scores in CE, PE and TE: ";

cin>>s.ce>>s.pe>>s.te;

tot_score=s.ce+s.pe+s.te;

cout<<"\nRegister Number: "<<s.reg_no;

cout<<"\nName of Student: "<<s.name;

cout<<"\nCE Score: "<<s.ce<<"\tPE Score: "<<s.pe
<<"{TE Score: "<<s.te;

cout<<"\nTotal Score : "<<tot _score;

return O;

}
A sample output window of Program 1.1 is given below:

Output window:

Enter register number: 23545
Enter name: Deepika Vijay
Enter scores in CE, PE and TE: 19 38 54

Register Number: 23545

Name of Student: Deepika Vijay

CE Score: 19 PE Score: 38 TE Score: 54
Total Score 2111

In Program 1.1the stuctuee is dahed outsideain() function.It may be dahed
insidemain() alsoThe position othe deiition detemines the scope ane ldf

the stucture. Recollect the conpeof local and Igbal scope ofaridles and
functions that we discussed in Chapter 10 of Class XI. If the definition is inside tt
main() ,the stucture can be used to dkae \aridbles within thenain() function
only.On the other hand, the deihition has algbal scopet allovs detaraion of
structue \aridles in ay function in the mrgram.

Program 1.1 usesfflush() function before the gets() function. Itis
required in programs where an input of string facilitated by gets()
function is followed by any other input. When we press <Enter> key as
the delimiter for the former input, the \n’ character corresponding to
the <Enter> key available in the keyboard buffer will be taken as the input for the
string variable. This character will be considered as the delimiter for the string variable
and the program control goes to the next statement in the program. In effect, we will
not be able to input the actual string. So, we used  fflush()  function before inputting
_the name.
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In Program 1.1pnly one stuctue \aridle is used and hence thtadd only one

student can be referenced by the program at a time. If we have to deal with the
details ofa goup of studentswve will use an &gy of structuies Sq let us write a
program to illustate the congat of aray of structues Program 1.2 acqés the

details of a group of salesmen, each of which includes salesman code, name ar
amount ofsales in 12 monthEhe pogram disphgs the entexd details along with

the aerage sales oéll the salesmewvke can also see anagrof floaing point

numbes as one othe elements dhe stuctue.

Program 1.2: © find the arerage sales by salesmen

#in cl ude <iostream>
#include <cstdio>
#include <iomanip> /[To use setw() function
using namespace std;
struct sales_data
{
int code;
char name[15];
float amt[12]; /ITo store the amount of sales in 12 months
float avg;
-
int main()
{
sales_data s[20]; /larray of structure
short n,i,j; /[short is to minimise the amount of memory
float sum;
cout<<"Enter the number of salesmen: ";
cin>>n;
for(i=0; i<n; i++)
{
cout<<"Enter details of Salesman "<<i+1;
cout<<"\nSalesman Code: ";
cin>>sJi].code;
fflush(stdin);
cout<<"Name: ";
gets(s[i].name);
cout<<"Amount of sales in 12 months: ";
for(sum=0,j=0; j<12; j++)
{
cin>>s[i].amt[j];
sum=sum-+s[i].amt[j];
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s[il.avg=sum/12;
}
cout<<"\t\tDetails of Sales\n";
cout<<"Code\t\tName\t\tAverage Sales\n";
for(i=0;i<n;i++)

{
cout<<setw(4)<<sJi].code<<setw(15)<<s[i].name;
for (j=0;j<12;j++)
cout<<setw(4)<<sJ[il.amt[j];
cout<<s[i].avg<<\n’;
}
return O;

}

You mg try out this ppgram in the lla and see the outpin. progam 1.2ywe
used albaing point aray as one ofhe elements dhe stuctue.It uses agy of
structules br handling the details different salesmeNote thathe \aridlesn,

i andj are declared usisgort . It allocates only 2 bytes for each of these
varidles If int would hae been used,bytes wuld be used.

1.1.4 Nested structure

An element of stuctue mg itselfbe another stictue.Sut a stuctue is knavn
asnested structureThe concpt of nesting er@es the hilding ofpowerful daa
structures If we want to intude d#e of admission as an element in thecsire
student , ary of the deihitions gren inTalde 1.2 can ter to the need.

Definition A Definition B
struct date struct student
{ {
short day; int adm_no;
short month; char name[20];
short year; struct date
h {
struct student short day;
{ short month;
int adm_no; short year;
char name[20]; } dt_adm;
date dt_adm; float fee;
float fee; }

Table 1.2: Wo styles of nesting
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Definition A of Talde 1.2 contains thedwstiuctues defhed spaiaely. The second
structure,student , contains strctue \aridledt_adm of date type as an element.
Here we hae to mak sue tha the inner sticture is dahed bebre making it
nestedBut in deihition B we can see thatiuctue date is deined inside the
structuestudent . If this style ioflowed the scope aofate is ony withinstudent
structure and hence andle of typedate cannot be dégred outsidetudent
Since thearidle detardion of the inner stictue is essentidk tay mg be &oided

in the deahition. The Dllowing steements illustte hav a nested sictue \aridle

Is initialised and the elements are accessed:

student s = {4325, "Vishal", {10, 11, 1997}, 575},
cout<<s.adm_no<<s.name,;
cout<<s.dt_adm.day<<"/'<<s.dt_adm.month<<"/"<<s.dt_adm.year;

Define a stuctueemployee with the details emplee codaname

dae of joining design@on and basic pa

+ Draw the layout of memory location allocated to a variable of
Let us do employee type and find its size.

Note tha the forma for accessing the innerstiuie element is:
outer_structure_varaiable.inner_structure_variable.element

Array Vs Structure

We discussedrays and strctules as da types toafer to a collection ofigda
under a common naniait they differ in some aspectalte 1.3 shas a comparison

between these mwdda types
Arrays Structures
* |tis a derived data type. » |tis auser-defined data type

» A collection of same type of datas A collection of different types of data.

» Elements of an array are refereneedtlements oftructue ae referenced
using the caesponding subscripts using dot operator J

e When an element of an arrayWhen an element od stucture

becomes another raly, multi-  becomes another gttue, nested
dimensional aay is brmed. structure is brmed.
* Array of structures is possié e Structure can contain eays as
elements

Table 1.3: Comparison betweenrays and stuctures




1. Structures and Pointers

Know your progress

1. Wha is stuctue?

2. Structure combines dirent types oflada under a sitgunit.Stae
whether this is tre or alse

3. Which of the Dllowing is tue Pbr accessing an elementaof
structue?
a. struct.element
b. structure_tag.element
C. structure_variable.element
d. structure_tag.structure_variable

4. Wha is nested giictueNrite an gample

5. As subscript isof aray, is assotad with stacture.

1.2 Pointers

Suppose eshae to pepae an assignmentgea on ‘Adances in Computinitle
may need suitable books for collecting the material. Obviously we may search
the books in the liary. We mg not be Ble to locte the book in the lilary. The
librarian or our Computer Science teacher can help us to access the book. Le
think of the ole ofthe libarian or the teaer. He/she is aliays a eferenceHe/
she can provide us with the actual data (book) that is stored somewhere in
library. Figue 1.4 illusttes this xample

I Pointer is something ékthe libarian or
l;;..tlu' teacher in the above example. It is a kind
Iliﬂlll'ii of reference. Consider the following C++

' statement:

int num=25;

We knawv thd it is a aridle initialisaon
statement, in whiclumis a variable that is
assigned with the@le 25Naturally, this
statement causes memory allocation as
Fig. 1.4: Example for reference shown in Figure 1.5.

In the figure, we can see that a variable has three
attributes - its name, address and data type. : .
the name of the variablewsn and the content 2 Pvm | 3',5 |
shows the data type. What about the addres: 1001 1002 1003 1004
1001,1002,1003 or 10047 Itis 10Waridlenum g 1.5: Memory allocation
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beingint type,4 bytes (in GCC) arallocted.We knawv tha eat cell in RAM is

of one lyte sie and edccell is identiéd ty its unique attessBut,when moe

than one cell constitute a &gjoage locdon (knavn asmemgnord, the adress

of the first cell will be the address of that storage location. That is how 1001 become:
the address ofum. In class XI, we learnt that a variable is associated with two
values: L-value and R-value, wheralue is the address of the variableRRnd

value is its content. Figure 1.5 shows that L-valueas 1001 and R-value is 25.

Suppose we want to store the L-value (address) of a variable in another memon
location. A variable is needed for this and it is known as pointer variable. Thus we
can defin@ointer as a variable that can hold the address of a memory location.
Pointer is primitie since it contains meng@diress Wich is domic in néure.So

we will say that pointer igaiable that points to a memory location (or data).

I

Harold Lawson (born 1937), a software engineer, computer architect
and systems engineer is credited with the 1964 invention of the pointer.
In 2000, Lawson was presented the Computer Pioneer Award by the
IEEE for his invention.

As you know, computers use their memory for Memory Cel Adkdresz
storing the instructions of a program, as well as [ | @
the values of the variables that are associated ' '
with it. The memory is a sequential collection of
'storage cells' as shown in Figure 1.6. Each cell, commonly known
as a byte, has a number called address associated with it.
Typically, the addresses are numbered consecutively, starting
from O (zero). The address of the last cell depends on the
memory size. A computer memory having 64 K (64 x 1024 =
65536 Bytes) memory will have its last address as 65,535.

B W R

Whenever we declare a variable in a program, a location is : | emsas
allocated somewhere in the memory to hold the R-value of the Fig.1.6: Memory
variable. Since every byte has a unique number as its address, organisation
this location will have its own address. Nowadays, the size of

RAM is in terms of GBs and the address of memory location is expressed in hexadecimal
number. It is because hexadecimal system can express larger values with lesser number
of digits compared to decimal system.
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1.2.1 Declaration of pointer variable

Pointer is a dered d&a type and hencearible of pointer type is to be daed
prior to its use in the program. The following syntax is used to declare pointe
variable:

data_type * variable;
Thedata_type can be fundamental or uselined and aridle is an identdr.
Note that an asterisk)(is used in between the data type and the variable. The
following are examples of pointer declaration:

int *ptrl;

float *ptr2;

struct student *ptr3;

As usual memgmwill be allodad or these pointerDo you think thathe amount

of memoy for these aridles is deendent on the tiatypes used¥e knav tha
memoy adiresses arunsigned inger rumbes.But it does not mean thintes

are alvays delared usingnsignedint . Thenwha is the criteriorar detemining

the data type for a pointer? The data type of a pointer should be the same as the
the daa pointed to pit. In the dove xkamplesptrl  can contain the dokss of

an integer locatiopty2 can point to a location containing floating point number,
andptr3 can hold the address of location whose R-valugdst type data.

So what will be the size of a pointer variable? The memory space for a point
depends upon the debssing $eme ofthe computetJsualy,the sie of a pointer

in C++ is 2 to 4 ptesAs far as a mgrammer is conceed,there is no need to
bother &out the sie of pointer vhile solving mblems

1.2.2 The operators & and *

Once a pointer is declared, memory address of a location of the same data t
can be stored in it. When a variable is referenced in a C++ statement, actually
R-value iseferred to How can e retriee its adress (L-alue)? C++ mvides an
operator namedddress of operato.), to get the address of a variableuntf

is an integer variable, its address can be stored ingaintby the following
statement:

ptrl = &num;

The statement, on execution, establ
a link between two memory locatic 1500
as shown in Figure 1.7. num 25

We ha\e discussed thpointerisa kinc _ pi001 _
of reference. Since a pointer referencFé%”: Pointer and a location pointed to by it

ptrl 1001 \
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a daa stoed somehete in the memagrby deeferencing the pointerenget the
data. C++ provides this dereferencing facility by an operatorindiresdion
ordereference operatdf ). The following statement retrieves the value pointed
to by the pointgstri  and displaysathe screen.

cout << *ptrl;
It is clear that this statemengquivalent to the statemeaiit << num;

Since the operatdrretrieves the value at the location pointed to by the pointer,
the* opegtor is also knon asvalue at operator

Note thadthe opegtors adlress of(&) and indiection t ) ae unay opedors. The
& operator can be used with any kind of variable since every variable is associate
with a memaor adiressBut,the* opegtor can be used gnivith pointes.

Considering the variables used in Figure 1.7, the following statements illustrate the
opewions perbrmed ly these opetors:

cout<< &num;  // 1001 (address of num) will be the output

cout<< ptrl; // 1001 (content of ptrl) will be the output
cout<< num; /I 25 (content of num) will be the output
cout<< *ptrl; [* 25 (value in the location pointed to by

ptrl) will be the output */
cout<< &ptrl; /1 1500 (address of ptrl) will be the output
cout<< *num;  // Error!! num is not a pointer
The last stateent is invalid. An error will be reported during compilation, because
numis not a pointer and the content 25 is not a meautiress The indiection
opewor (*) should be used gnivith pointes.

1.3 Methods of memory allocation

We knav tha varidle detaration staements initi@ memoy alloction. The

required memory is allocated when the program is loaded in RAM. The execution
of the program begins only after this memory allocation. The amount of memory
allocated depends upon the number and data type of variables used in the progran
This amount is diag, i.e, it will not incease or deease during thegmram un.

The memory allocation that takes place before the execution of the program is
known asstatic memory allocationlt is due to thearidle detaraion stéaements

in the program. There is another kind of memory allocation,dyadbedic

memory allocation In this casenemoy is allod&d during thexecution ofthe
program.lt is facilitded ky an opeator, namechew. As complementgrto this
operator, C++ provides another operator, nadetsle to de-allocate the
memoy.
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1.3.1 Dynamic operators new anddelete

The opeaor new is a keyword in C++ and it trigiers the allodaon of memoy

during un-time (gecution).lt is a unay opesetor and the equied opeand is

either a fundamental or user-defined data type. Dynamic memory allocation bei
an operation, the operatew and the operand data type constitute an expression.
Naturally it returns a value and this value will be the address of a location. The s
of this location will be the same as that of the data type used as the operand.
following syntax is used for dynamic memory allocation:

pointer_variable = new data_type;

Note thd a pointer &ridle is used to hold thedrdss etumed ty thenew opesior.
Sqit should be déared edrer with the same @etype speddd aftenew opeEtor.
The following are examples for dynamic memory allocation:

short * si_ptr;

float * fl_ptr;

struct complex * cx_ptr;
si_ptr = new short;
fl_ptr = new float;
CX_ptr = new complex;

The memory allocations are shown in Figure 1.8.

3l ptr fl ptr =Y ptr

[ 1000 | [q 1008 | am |
T E : I . . = .\ g -1 _imaginary
| - = [

1] ] LIES] 1010 [T ] L = S L ] 121K 12101 143 It
Fig. 1.8: Layout of dynamic memory allocation

Figure 1.8 shows that 2 bytes of locatioshtot type data is allocated at the
address 1000 and it is s#drinsi_ptr . Similaly 4 lytes fom the adress 1010
forfloat type d&a is alloded and this abless is sted infl_ptr . Eatier we
discussed a sttue namedomplex tha consists ofwoshort type elements
The pointeex_ptr holds the address 1200 that is allocateadotpiex type
data of size 4 bytes (2 bytes eachntor real andshort imaginary ).
Note that, the dynamically allocated memory locations cannot be referred to |
ordinaly \aridles Rather these araccessed using iediton (dexferencing)
operator only as shown in the following examples:

*si_ptr = 247,

cin >> *f|_ptr;
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We hae a stuctue pointeex_ptr , but the déa pointed to Y this pointer cannot
be accessed in thasrha. We will discuss the accessing metheditethis bapter.

As in the case of variable initialisation during static memory allocation, dynamically
allocated memory locations can also be initialised using the following syntax:

pointer_variable = new data_type(value);
The following examples show initialisation along with dynamic memory allocation:

si_ptr = new short(0);
fl_ptr = new float(3.14);

In thecase oéx_ptr , this kind of initialisation is not possible.

Once memory is allocated dynamically msiraperator, it should be de-allocated
or released before exiting the program. C++ proséttas operator for this
purpose. In the case of static memory allocation, operating system itself allocate:
and eleases memodgending on the scope and liff the \aridbles But in the
case of dynamic memory allocation, the program should have an explicit statemen
to release (orde) the memygitor tha, delete  opestor is used with thellowing
syrax:

delete pointer_variable;
The following are valid examples:

delete si_ptr;
delete fl_ptr, cx_ptr;

1.3.2 Memory leak

If the memonallocated usingw operator is not freed usigete , that memory

is said to be an orphaned memory block - a block of memory that is left unused,

but not released for further allocation. This memory block is allocated on each

execution of the program and the size of the orphaned block is increased. Thus &
patt of the memoy seems to diggear oneery run of the ppgram,and gentualy

the amount of memory consumed has an unfavorable effect. This situation is known
asmemory leak

The following are the reasons for memory leak:

« Forgetting to delete the menyaha has been allaeal d/namicayl (using
new).

- Failing to execute thielete statement due to poor logic of the program
code.

« Assigning the address returneaddayoperator to a pointer that was already
pointing to an allocated object.

"
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Remedy for memory leak is to ensure that the memory allocatedritskasgh
properly de-allocated throudytete . Memory leak takes place only in the case
of dynamic memory allocation. But in case of static memory allocation, th
Operating System takes the responsibility of allocation and deallocation withc
user's instrction.So thee is no bance oimemoy leak in stec memoy alloction

Now let us compare static memory allocation and dynamic memory
allocéion. Talde 1.4 mpabe usedf comparisorSome othe entries
are left br you to complete usinggper points

Let us do

Static memory allocdion Dynamic memory allocéion

I. Takes place befe the gecution ofthe
program.

. new operator is required
iii. Pointer is essential
Iv. Data is referenced using variables

v. No statement is needed for de-
allocation

Table 1.4: &tic Vs Dynamic mempyprallocation

Know your progress
1. What is pointer?
2. Wha is the criteriondr detemining the da type ofa pointer?
g 3. If mks is an integer variable, write C++ statements to store its

AR address in a pointer
"l 4.1f prr is an integer pointer, write C++ statement to allocate
= -.w,,f" memory for an integer number and initialise it with 12.

5. Consider the statemenisp, a=5; p=&a; cout<<*p+a;
What is the output?

1.4 Operations on pointers

We hae discussed thimdirection ) and adress of(&) opegrtors can be used

with pointes.In Class Xlyve used arithmetieldional and Igical opeators.In

this section, we will have a look at the operators that can be used with pointers ¢
how these opetions ae perbrmed.
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1.4.1 Arithmetic operations on pointers

We hae seen tlianemoy adiress is mmeric in nare. Hence some ofhe
arithmetic opetions can be pafmed on pointex.Let us consider the poirger
si_ptr andfl_ptr dedared in section 1.3.14Rr Figue 1.8)Now, obseve
the following statements:

cout << si_ptr + 1;
cout << fl_ptr + 1,

What will be the output? Do you think that it will be 1001 and 10117?

Adding 1 to a pointer is not the same as adding Into @nfloat type data.

When we add 1 teshortint ~ pointer, the expression returns the address of the
next location afhortint type. The cells with addresses 1000 and 1001 constitute

a single storage location for an integer datarof type. Hence the address of

the next addressable short integer location is 1002. So when 1 is anlaled to a

int type pointer, actually its size (i.e., 2) is to be added to the address contained it
the pointer aridble. Similaly, to adl 1 tofloat type pointerits sie (i.e 4) is to

be adled to the adtessSo the epressioril_ptr+1  retums 1014Sqit is dear

that the expressiai ptr+5  returns 1010 (1000+5x2) ahgtr+3  returns

1022 (1010+3x4)Similaly, subtaction opeation can also be permed on

pointes.
Find the values returned by the following arithmetic expressions:
Si_ptr + 10 fl_ptr +7
" Si_ptr-5 fl_ptr - 10

Let us>do

Note thd this kind of opesgtion is pacticall wrong Because avae trying to

access locations that are not allocated for authorised use. These locations migl
have been used/lsome otheraridbles Sometimes these ltoas might not hae

been accessddue to the vidli@n of access rights

No other arithmetic opdarons ae perbrmed on pointex. So ve can corade
that pointers are only incremented or decremented. The following statements
illustrate various operations on pointers:

int *ptrl, *ptr2; /I Declaration of two integer pointers

ptrl = new int(5); I* Dynamic memory allocation (letthe
address be 1000)and initialisation with 5*/

ptr2 = ptrl + 1; I* ptr2 will point to the very next
integer location with the address 1004 */

++ptr2; I Same as ptr2 = ptr2 + 1
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cout<< ptrl; 1l Displays 1000

cout<< *ptrl; 1l Displays 5

cout<< ptrz; 1l Displays 1004

cin>> *ptr2; * Reads an integer (say 12) and
stores it in location 1004 */

cout<< *ptrl + 1; 1l Displays 6 (5 + 1)

cout<< *(ptrl + 2); 1 Displays 12, the value at 1004

ptrl--; 1 Same as ptrl = ptrl - 1

Let us write a pgram to demonsdte the opetions on pointes. Program 1.3
gives theeerage height ofa goup of students

Program 1.3: © find the average heigh of students

#include <iostream>
using namespace std;
int main()
{
int *ht_ptr, n, s=0;
float avg_ht;
ht_ptr = new int; /[dynamic memory allocation
cout<<"Enter the number of students: “;
cin>>n;
for (int i=0; i<n; i++)
{
cout<<"Enter the height of student "<<i+1<<" - ";
cin>>*(ht_ptr+i); /Ito getthe address of the next location
s = s + *(ht_ptr+i);
}
avg_ht = (float)s/n;
cout<<"Average height of studentsinthe class ="<<avg_ht;
return O;

}

In program 1.3, an integer location is dynamically allocated and the address is st
in the pointeht_ptr . When the boy of the loop isx@ecuteddr the frst time0

is added to this address and it does not make any change. The input data is st
in this locéion. During the secondecution ofthe loop-bow, 1 is aded to this
address and the next integer location is referenced for the input. This process
contirued br entering the heights eistudentsSum ofthese heights is calteith

along with the input and after the completiothefloop averace is calcutad.




Here explicit type conversion is used to get the accurate result. A sample output is
shown below:

Enter the number of students: 5

Enter the height of student 1 - 170

Enter the height of student 2 - 169

Enter the height of student 3 - 175

Enter the height of student 4 - 165

Enter the height of student 5 - 177

Average height of students in the class = 171.199997

Programl.3 also shows that a collection of the same type of data can be handled
by utilising pointer arithmetic. Last year, we used arrays in such a situation. But the
size should be specified during the array declaration. This may cause wastage
insuficieny of memoy spacdinter and its arithmetigercome this divbad.

But there is a problem in this kind of memory usage. It is not sure that Program 1.3
will alvays un with ag value ofn. GCC ma not gve aty output br theavg_ht .

Though theg is no poblem theoeticaly, unexpected esults maoccur during
execution. As mentioned earlier, poiitetr is initialised with the address of

only one location. The memory locations accessed using pointer arithmetic on
ht_ptr are unauthorisedjnce these ldians ae not alloded by the OSThis

may lead to ungected tanindion of the pogram or loss osome da tha

alreaq reside in those ldans We can vercome these issuesthe &cility of
dynamic ays which we discuss in Section 1.5k haoter.

1.4.2 Relational operations on pointers

Among the sixaldional ope&tors, only == (equality) antk (non-equality)
opewors ae used with pointeMemoly adliress is simpla unique umber to

identify eat memoy locaion. If p andq are two pointes,they mg contain the
address ofthe same inger locéion or diferent memoy locdions This can be
verified with the expressignsq orp!=q .

Know your progress

1. Dynamic memory allocation operator in C++ is .

2. What happens when the following statement is executed?
int *p = new int(5);

3. What is orphaned memory block?

4. If p is an integer pointer, which of the following are invalid?
a. Cout<<&p; b. p=p*5; C.p>0
d. p++; e.p=1500; f. cout<<*p * 2;
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1.5 Pointer and array ar
I

We leant tha an aray can contain a collection « ::U]i ?;
homogeneous type of data under a common name Lons 2
daa is stoed in contiguous memplocdions Figue 1.9

shows the memory allocation of an anfag] of int 1o I8
type with 10 ambes. 1018 i:
Itis assumed that the array begins at location 1000 ar ::j =
locdion consists oft bytes (as per GCO)e knav tha ary lo2s —
element of this array can be referenced by specifyil 1032 E
subscript along with therar nameFor examplear[0] 1036 —

returns 34ar[1] returns 12, and at lagb] returns 19. Fig. 1.9: Memory

allocation for arrayar
Write C++ stdement to displaall the 10 elementstbis aray.

¥ How can we store the address of the first location of this array into
Let us do a pointer?

If ptr is an integer pointer, the address of the first location cdrfirvay can
be stored in it with the following statement:

ptr = &ar[O];
Now let us see the output of the expressions used in the following statements:
cout<<ptr; /[Displays 1000, the address of ar[0]
cout<<*ptr; /[Displays 34, the value of ar[0]
cout<<(ptr+1); /[Displays 1004, the address of ar[1]
cout<<*(ptr+1); /[Displays 12, the value of ar[1]
cout<<(ptr+9); /[Displays 1036, the address of ar[9]
cout<<*(ptr+9); /[Displays 19, the value of ar[9]

Can you predict the output of the statememnit<<ar;,  ?

The output will be 1008hich is the adress ofthe frst locéion of the aray. This
address is knen as base drkss ofthe aray. V¢ hae seen tha \aridle tha
contains the atless ofa memoy locdion is called pointen tha sensgarray-
namear can be consided as a pointe®o thedllowing sttements ar also alid:

cout<<ar; /[Displays 1000, the address of ar[0]

ptr=ar; /[same as ptr=&ar[0];

cout<<*ar; /[Displays 34, and is same as cout<<ar[0];
cout<<(ar+1); /[Displays 1004, the address of ar[1];
cout<<*(ar+1); /[Displays 34, and is same as cout<<ar[1];
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The following C++ statement displays all the elements of this array:

for (int i=0; i<10; i++)

cout<<*(ar+i)<<'\t'

There is a difference between an ordinary pointer and an array-name. The statemel
ptr++; is valid and is equivalentpte=ptr+1; . After the execution of this
stdementptr will point to the lodéon of ar[1] . That is ptr will contain the
address afr[1] . But the statemeat++; isinvalid, because array-name always
contains the basedadss ofthe aray,and it cannot béhanged.

Dynamic array

In C++, array helps to handle a collection of same type of data. But, if the number
of dda items is not kiwen in adancethere is a prblem in delaring the aayAs

we knav, siz of array is to be spe@d in the ddaration stdéementand it should

be an integer constant. How can we declare an array to store the percent of pas
obtained by the schools in any district in the Higher Secondary examination? Neithel
float pass[n]; norfloat pass|]; is \alid.We hae to mention an inger

constant as size of the array and it may cause insufficiency or wastage of memor
space. The district, and hence the number of schools are unknown while writing the
program. Sq the pogram should mvide the &cility to alloda the equied

locdions as per the user's induite solution in sica situon is ynamic amay.

Dynamic array is ceded duringun time using theygdamic memagrallocéion
opesetor new. The syntax is:
pointer = new data_type][size];
Here, thaize can be a constant, a variable or an integer expression. Program 1.4
illustietes the congr of dynamic amy.lt can stoe the paerent ofpass seced ty

the sbools The rumber ofsdools will be decided the user owld the time of
execution of the program.

Program 1.4: © find the highest percent of pass in schools

#include <iostream>
using namespace std;

int main()
{
float *pass, max;
inti, n;
cout<<"Enter the number of schools: ";
cin>>n; /[To input number of schools
pass = new float[n]; /[dynamic array having n elements

3

"
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for (i=0; i<n; i++)

{

cin>>passJi]; /[Concept of subscripted variable
}
max=pass[0];
for (i=1; i<n; i++)
if (pass[i]>max) max = *(pass+i);
/* Elements are accessed using subscript and pointer
arithmetic operation */
cout<<"Highest percent is "<<max;
return O;

}
Output:

Enter the number of schools: 5
Percent of pass by school 1: 75.6
Percent of pass by school 2: 66.5
Percent of pass by school 3: 89.3
Percent of pass by school 4: 71
Percent of pass by school 5: 70.6
Highest percent is 89.3

Program 1.4 uses dynamic array to store the data. Memory is allocated only du
execution andive locéions eat with 4 lytes ale reseved r the aray pass .
Elements of this array are accessed using subscript as well as pointer arithm
operation.

Read the following statements and write the difference between them
int *ptr = new int(10);

S int *ptr = new int[10];
Let us do

1.6 Pointer and string

In Class XI, we learnt that string data can be referenced by character array and
array-name can be considered as string variable. In the previous section, we
tha aray-name contains the basdrass othe arayand hence it can be conseder

as a pointeLet us discuss hwahese tw aspects arcombined toafer to strings

using pointefThe Dllowing steements illustte hav dhamacter pointer digrs from

the other pointers:
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char str[20]; /[character array declaration
char *sp; /[character pointer declaration
cin>>str; /[To input a string, say "Program"
cout<<str; /IDisplays the string "Program”
sp=str; /[Content of str is copied into the pointer sp
cout<<sp; //Displays the string "Program"
cout<<&str[0]; /[Displays the string "Program"”
cout<<sp+1,; /IDisplays the string "rogram”
cout<<&str+1; /IDisplays the string "rogram”

[* The two statements given above display the substring
starting from 2nd character onwards */

cout<<str[0]; /IDisplays the character 'P'
cout<<*sp; /IDisplays the character 'P’
cout<<&str; /IDisplays the base address of the array str

Cout<<&sp; /[Displays the address of the pointer sp

A string contained in an array cannot be copied into another character array using
assignment operatel) (we usetcpy()  function last yd&ut, the assignment is
possilte with daacter pointex. The stteementsp=str; andcout<<sp; shaw

this fact. It proves that a character pointer can be used to store a string and this
pointer can be consi@eras a stringakidle Tha is as v use lsalacter anay

name toefer to string da,chalmcter pointer can alsosethe same

Another interesting aspect is that, the statement&str[0]; also displays

the entire string, instead of the address of the first location (base address). Tha
meangdf we access thedrdss ofa string da,we gt the string itseButstr[0]

and*sp gwes theifst damcter ofthe string

Advantages of character pointer
The use of character pointer for storing string offers the following advantages over
character array:

e Since there is no size specification, a string of any number of characters can b
stored. There is no wastage or insufficiency of memory space. But it should be
done with initializeon. (eg, char *str = "Program"”; )

e Assignment opator (=) can be used to cpptrings

e Any character in the string can be referenced using the concept of pointer
arithmetic Wich males accesaster

« Array of strings can be managed with optimal use of memory space.
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Array of strings

Suppose, we want to store the names of days in a week. A character array or char
pointer can be used to store only one name at a time. Here we need to refer t
collection of strings ("Sunday"”, "Monday", ..., "Saturday"). Obviously we shoul
use an array of character arrays (2D arcagrotype) or an array of character
pointes. The bllowing steement ddares an agy of chaiacter pointerto handle

this case:

char *name[7];

This aray can contain a maxum of 7 stringswvhere eah string can containyan
number ofchaiactes.But we should maksue thdthe pointer asy is initilaised.
It may be as follows:

char*week[7]={"Sunday", "Monday", "Tuesday", "Wednesday",
"Thursday", "Friday", "Saturday"};
Figue 1.10 shwes the optimal use aiemoy locdions Only the shaded piion

will be allocated.
ek

Write C++ stédements to sor
these names using any of t
sorting techniques we

Slufn|d|a|y|ro
b
discussed in Class XI. Since we| " | * [ * || * [ ¥ |*"
g
T

@ |n|d]|a|w|Ad

use character pointer, string® |= |4 |n|=| 3[4 |a | ¥ |40

can be copied using
assignment opaor. Che&
the correctness of your cod
during your lab work. F"

hlu|c|a|d|a]|y|r

m

c|i|d|a]|y|td

a|t|u|le|d|al|ly |

Fig. 1.10: Memory allocation for s-trin'gs
The following statement illustrates the accessing of these strings:
for (i=0; i<7; i++)
cout<<nameli];

An array of strings can be handled using a 2D character array as given
below:

char name[10][20];
This array can contain 10 names, each of which can have a maximum of
19 characters. One byte is reserved for null character ( \O' ).Eachstringis referred

to by the expression name[i] , where the subscript i can take valuesfrom0to 9. In
this case strcpy()  function should be used for copying the strings into variables.
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Know your progress

1. What is dynamic array?
. Address of the first location of an array is known as
3. If arr is an intger aray,which of the bllowing ae invalid?
a. cout<<arr; b. arr++; C. cout<<*(arr+1);
d. cin>>arr; e.arr=1500:; f. cout<<*arr * 2:

4. \Write a delaration stdement in C++ toefer to the names dfo
books using pointer

5. Write a steement to ddare a pointer and initialise it withuy
name.

N

1.7 Pointer and structure

Eadier in this bgpter, we discussed strtuie dda type and itgalicdions This
section discussesmstiuctues ag accessed pointes.A structure is dahed to
represent the details of employees as follows:

struct employee

{
int ecode;
char ename[15];
float salary;

3

Now, obseve the bllowing delaraion staement:

employee *eptr;
It is clear thadptr is a pointer that can hold the addressipibyee type data.
The statement:

eptr = new employee;

allocdes 23 ptes ofmemoy and its adiess is sted in the pointesptr . Figue
1.11 illustrates the effect of this statement.

eptr

[=Tefals [=] aname salary

Fig. 1.11: Dynamic memar allocation foremployee type data
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We leant tha a stucture is accessed inrtes of its elements with thelfowing
forma:

structure_variable.element_name
Here,we do not hee a stuctue \aridle to access the elemeastisde , ename
andsalary . So ve hae to use the pointeptr . The syntaxdr accessing the
elements oé stucture is asdilows:

structure_pointer->element_name

Note thd structue pointer and an element is connected using apestor
(->). It is constituted by a hyphei followed by greater than symb9l The
following steements & examplesdr accessing the elementthefstuctule shavn

in Figurel.11.
eptr->ecode = 657346; /IAssigns an employee code
gets(eptr->ename); /linputs the name of an employee
cin>> eptr->salaray; /linputsthe salary ofan employee
cout<< eptr->salary * 0.12; /IDisplays 12 % of the salary

Earlier in this chapter, in Section 1.3.1, we mentioned a pointer
cx_ptr  of complex type stucture. Wite C++ stdements to input
a complg number and dispjan its actuabfma.

§

Let us>do

Let us modify the sictuieemployee by adling an element asdlows:
struct employee

{
int ecode;
char ename[15];
float salary;
int *ip;
8

Obviousl/, the elemenp can contain the doess ofan intger locéion. The
following statements illustrate the use of pagmter

eptr->ip = new int(5); /* Dynamic allocation for integer
and initialiastion with 5 */

cout << *(eptr->ip); /I Displaying the value 5

int n = eptr->*ip+1; /I Adding 1to5and storesitinn

Obsewe thd the \alue pointed toybip can be eferenced in tw ways:
*(eptr->ip) andeptr->*ip . A structule can contain pointer afy dda type
as its elemerttven it mg be ofthe same sictue dda type asollows:
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struct employee

{
int ecode; The elementdp is a pointe
char ename[15]; of employee data type
float salary;
employee *ep;

3

Now, the stuctueemployee is knavn as selfeferential stucture.Let us discuss
more on this type oétructures and theirgplicdions

Self referential structure

Self referential structures a stuctuse in which one ofthe elements is a pointer

to the same sicture. A locdion of this type contains @aand the atfess of

another location of the same type. This location can again contain data and addres
of yet another lod¢en of the same sictue typelt can be etended as per the
requirement. Figure 1.12 shows this concept.

Fig. 1.12: An employee of structure type points to another employee

An employee named "Sunil" points to the next employee whose table number is 12
The employee at table number 12 is "Anil"* and he points to the next employee
"Nisha" and so on.

Selfreferential stucture is a paverful tool of C and C++ languges thahelps to

develop dynamic da stuctures like linked listtree etc Dynamic dia stuctue

means a collection dfta for which memoy will be allodad during un-time

The memory locations are scattered, but there will be a link from one location to
anotherMore dout the d&a stuctuee linked list will be discussed in Gea 3.

é]:] Let us conclude

We hae discussed noadanced da types in C++ in thiepter. Stiucture daa

type is intoduced to epresent gouped or ggregee dda under sirlg name
Accessing oélements with dot o@or (. ) is discusseBointer is pesented as a
special type of data. Operations associated with pointers are illustrated with the
help ofexpressionsThe concpt of dynamic memgrallocidon and theequied
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opeketors, and its achntaes ae discussedhe eldionship betwen aray and
pointer is illuséted,and string da ae handled using pointérgood undestanding

of the concepts dealt with in this chapter will help you to attain the learning outcom
speciied in Chpter 3 and equipw for higher studies

@%’ Let us practice

1.

Define a stuctuee to gpresent the details &flgohone subscribenhidh indude

name ofthe subscriber and tef®ne mmber Write a meun driven pogram

to store the details of some subscribers with options for searching the nan
for a given number, and the number for a given name.

Define a stucture to epresent the details ofistomes in a bankl he details
include account number, name, date of opening the account and balan
amountWrite a men driven pogram to input the details afcustomer and
provide options to gmsit, withdraw and vier the detailDuring dg@osit

and withdrawal, proper update is to be made in the balance amount. A minimu
balance oRs 1000/- is a mast in the account.

Write a pogram to input th& E scoes obtainedyba goup of students in
Computer Science and digpkeem in the descendingler using pointsr

Write a pogram to input a string anbesk whether it is palindme or not
using balacter pointer

Write a pogram to input the names sfudents in dass using pointeand
create a roll list in which the names are listed in alphabetical order with rc
number starting from 1.

Define a stuctue student with the detaggister ambername and CE mies

of six subjectdJsing a strcture pointerinput the details cd student and
display register number, name and total CE score.

1.
2.

Compae aray and stucture in C++.

Identify the aors in the dllowing stuctue deinition and write thesason
for each:

struct

{
int roll, age;
float fee=1000;
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3. Read tle following stucture deinition and anser the dllowing questions:

struct Book

{

int book_no;
char bk _name[20];
struct

{
short dd;

short mm;
short yy;
}dt_of purchase;
float price;
8
Wkite a C++ stiement to ddare a aridle to efer to the details od
book.Wha is the memagrrequiement ofthis \aridle? dstify ypur ansser.

Wkite a C++ stiement to initialise thisnale with the details gur
Computer Science text book.

Wkite C++ staement(s) to disptdhe details ahe book.

. The missing oftructue tay in the inner stictule does not causeyan

emor. Stae whether this is tre or BilseGive reason.

"Structue is a usalteined déa type".ustify this stement with the help of
an example.

Read the following statements:

iii.
V.

While deining a stuctue in C++,tag ma be omitted.

The d#&a contained in a strituie \aridle can be copied into anotheridle
only if both of them ae detared using the samelsttue tay.

Elements of stuctue is eferenced  stiuctue_namelement
A structure can contain anothensttue.

Now, choose the coect option fom the dllowing:

a.Staements (i) and (ii))eatrue b. Staements (ii) andvji ae true
c. Staements (i)ii) and {f) ae tue d. Staements (i) and (iii)atrue

Read the following C++ statements:

a.

b.
C.

int * p, a=5;

p=&a;

What is the speciality of the variable p?

What will be the content of p after the execution of the second statement?

How do the expressions1 and*(p+1) differ?




1. Structures and Pointers

7.

10.

11.

12.

13.

Identify the errors in the following C++ code segment and give the reason fo
each.

int *p,*q, a=5;

float b=2;

p=&a;

q=&b;

cout<<p<<*p<<*a;

if (p<qg)cout<<p;

couts<*p * a;

While writing a program, the concept of dynamic memory allocation is applie
But the program does not contain a statementiswth operator and it
creates a problem. Explain the problem.

Read the C++ statements given below and answer the following questions:
int ar[] = {34, 12, 25, 56, 38};
int *p = ar;

a. What will be the content of p?

b. What is the output of the expressitgrt *(ar+2) ?

c. The statementr++; isinvalid. Why? How does it differ frpht; ?

Explain the working of the following code segment and predict the output:

char *str = "Tobacco Kills";
for (int i=0; str[i]'=\0"; i++)
if (i>8)
*(str+i) = toupper(*(str+i));
cout<<str;

Obsere the bllowing C++ stéements:

int ar[] = {14, 29, 32, 63, 30};

One of following expressions cannot be used to access the element 32. Wh
is that?

a.ar[2] b. ar[*ar%3] C. *ar+2 d. *(ar+2)

Explain the opetions perbrmed ly the opesoisnew anddelete  with the
help ofexamples

What is meant by memory leak? What are the reasons for it? How can \
avoid such a situation?
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14. Compae the bllowing tvwo staements
int a=5;
int *a=new int(5);
15. Read the strictue deinition gven belav and anser the dllowing questions:
struct sample

{
int num;
char *str;
} o *sptr;

a. Write C++ stdements to yhamicajl allocte a locton for sample type
daa and sta its adress in sptr

Write C++ stdements to input dainto the lodeon pointed to psptr .
c. Modify this stucture into a selfeferential stucture.




After the ompldion of this chager, the
learner

compares various programming
paradigms.

lists the features of procedure-
oriented paradigm.

lists the advantages of object-
oriented paradigm.

explains the concepts of data
abstraction and encapsulation,
citing examples.

explains inheritance and
polymorphism with the help of
real life examples.

lean a ppgramming langge to
develop programs which make the
computer a more useful machine.

The biger the pogram isthe moe dificult

it becomes to maga it. To overcome this
difficulty there are a lot of tools like IDE,
debugger, compileretc tha we can usand
approadies lile stuctured, procedual,
modular, object oriented, etc. that we can
follow in software development.
Implementation of these tools and
approaches helps us to address a number of
issues faced in software development, like
maintaindility, reusaility, portability,
securityintegrity, and the usdriendliness of
software pioducts

In the previous chapter, we learnt various
programming concepts and developed
programs in C++ language for solving
problems Our aim has been toquess the
inputs and produce the output. As the
programs developed were small and less
complex, we never thought of giving
importance to the approaches we adopted
or to the security of data used or in organising
the pocessing sps But, knowvindy or
unknowningy, we were following some
approach while writing programs to solve
problems This dgpter disusses the
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programming approach that we have been following so far and presents new
goproathiesso thawe can boose a suitée goproad for program deelopment.

2.1 Programming paradigm

A programming paradigm denotes the way in which a program is organised. If the
program is very small, there is no need to follow any organising principle. But, as it
becomes larger, some measures have to be taken for managing it and for reducin
its complity.

While some padigms ge moe impotance to pscedues othes gve moe
importance to data. Capabilities and styles of various programming languages ar
defined by the programming paradigms supported by them. The various approache:
that have been tried are modular programming, top-down programming, bottom-
up piogramming and sictured pogammingEad one ofthese jpproahes vere

used to reduce the complexity of programming and to create reliable and
maintainkle plograms

Some programming languages are designed to follow only one paradigm, while
othes supparmultiple paadigmsC++ is a nultiple paadigm languge.Using

C++, we can implement twof the most impdant pogramming padigmsthe
procedural paradigm and the object-oriented paradigm. Let us discuss each o
these in detail.

History of Paradigm

(Hrject Crriemied
Programming

Biechs lkx i wiss 0L
i [

o IHe, For™
ithe pregram (lew =

Emerged in Famerzed in

179005

1980"s
1261 "s
Eg. Pascal, Ada Eg. Turbo Pascal, AD& Eq. Cot, Juva, M

Emmerged in

2.1.1 Procedure-Oriented Programming paradigm

Procedue-Oriented Rigramming spedds a series otfell-stuctured stes and
procedues to compose aqgram.It contains a systetitaorder of stdaements
functions and commands to complete a computational task or program. The
stdements myabe to acq# input,to do arithmetic or tpcal opettions to displg




2. Concepts of Object Oriented Program

result, etc. In this approach emphas
on doing thingdn this paadigmwhen
the program becomes larger ¢
comple, the list of instiuctions is | momimtms: /
divided and guped intdunctions. A :

'd B © [EECT) MODULE |

) ! o /k
function clearly defines the purpose, M| mane 4
interface to other functions in tl i B |
program,thus educing the compliy. W [condition]

To further educe the compiity, the | srs "~
functions associated with a comn [} Fiesensy
task ae gouped intanodules Figue ¥ * —
2.1 shows a procedural paradigr ~__ ./
which a large program is divided into  Fig. 2.1: Procedural paradigm

five s@aite functionsand functions assagd with a common tastogiped into

two modules

C,PascalFORTRAN, BASIC etc ar pocedual languges In the C++ leaning
procesghe oganising principleaniollowed till nav was the pycedual paadigm.
Procedual pogramming langgas ae also knan as top-dan languges

But, when the program gets larger and more complex, the procedure-orient
programming pproad is bund to hae seeral limitdions No mdter hav well

this approach is implemented, large programs become excessively complex.
main reasons for the increasing complexity with procedural languages are:

a. Data is underalued.
b. Adding nev dda element nyaequie modifcdions to all/maw functions
c. Creating new data types is difficult.
d. Provides pooreal vorld modelling
Let us discuss each of them in detail.

a.Data is undewalued

In procedual languge,emphasis is on doing thingtere dda is gren less
importance. Let us explain this with the help of an example. Assume that we he
to develop a software for automating the activities at our school. The activities m
include admitting a new student, removing a student, recording fee collection det:
etc. Imagine we implemented the activities into the software using a function f
eat actvity. The déa tha may be equied ty most ofthese function®f their
functioning mgbe the student details stibin an agy of structues The easy ay

of making this data available to all these functions is to declare the student arra
global (see section 10.5 of your Class Xl textbook). Now the data is exposed &
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any function other than the function that requires this data may also access it anc
make changes to the data knowingly or unknowingly as we cannot imply any
restrictions

This is lilke leaing yur assignment to be submitted thd dey, over the dining

table. There are chances of this document getting destroyed, as a small child me
tear it or draw pictures on it or a cup of tea placed on the table may spill over it
accidentafl This can hgpen as the assignmentgstlexposed in a placenesre

anybody can accessiit. —————— Glokal data
IJd K LM

The arangment oflocal \aridles gobal
variables and functions in a proced ||
programming paradigm is shown in Figure |
The green lines show which functions reqt

particular data and red lines show illegal @ @ $ @

of data by functions that do notrequire it. 5 5 5. Finctions accessing data

b. Adding new data element may require modifications to all/many functions

Since many functis access global data, the way the data is stored is important.
The arrangement of data cannot be changed without modifying all the functions
that access il we adl nev dda itemswe will need to modify all the functiong tha
access the t#gso thathey can also access theitemsit will be had to find all

sud functionsand &en hader to modify all ofthem corectly.

For exkampleassume thae need to abtlan item nameape ' to the &isting student
structure in our skool softvare. For the poper functioning othe softvare, we

will have to find all functions that access the student data and incorporate proper
changes

c. Creating new data types is difficult

Computer languages typically have several built-in data types like integer, float
character and double. Certain programming language allows creation of data type
other than the built-in data type, which means they are extensible. The ability of a
program to allev signifcant étension ofits cgabilities without majorewriting

of code or bangps in its basic @ntectue is calle@xtensibility. This fedure

helps us ineducing the complty of a pogram while extending its gaebilities
Procedural languages are not extensible.

d. Provides poor real world modelling

In procedural programming paradigm, functions and data are not considered as &
sinde unit and & ind@endent ofeat other So neither da nor functions in
procedue oriented padigm,by themsels cannot modeleal-vorld objects
effectvely.
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For examplein our sbool softvare,we hae student da and functions thaccess
it. Similaly, assume thahe softvare also maintains té&c déa and functions
accessing this data. In procedural programming we may not be able to club stuc
data and the functions accessing it or teacher data with the functions accessing

Every real-world object that we deal with, have both characteristics and behavic
bundled in a single unit. If we take the object 'humans' as an example, |
chaiacteristics can be naigendernaionalityetc and behdour can be speaking
laughing, etc. Even though behaviour may be implemented as a function al
characteristics may be represented as data in a program, we are not able to
daa and functionsTherefore modelling things in theal veorld is dificult in
procedual pogramming

In the next sectionyve will discuss Object-Orienteatdeligm and see Wat tries
to eliminate the limitations of Procedure Oriented paradigm.

Know your progress

1. Stde whether thedllowing thee steements @& true or alse:

a. Global variables cannot be accessed in more than one
function.

b. Procedural programming resembles closeness to real world.

c. In procedural programming paradigm, data and functions
are not bound tgether

2. Pik the pocedual languges fom the bllowing
C, C++, Fortran,JAVA, Pascal.

2.1.2 Object-Oriented Programming (OOP) paradigm

Object-oriented paradigm eliminates the problems in the procedural paradigm
clubbing d@a and functions thapegte on thadaa into a sifg unit.In OOR,
such a unitis calledalnject.

For exampleby implementing OOP in

Student Object Ti her Object
our school software, we can crea o e¢ HAENBIENE
Student object by clubbing stude RegNo, Mark, Teacher_Ip,

. . , Ma P ame, i
data and its functions as wetlkasher Fee. Name - Subject

show_teacher() J

object by clubbing teacher data an
functions Now the functions ofone
object will not be able to access the
of other object without perission.  rig. 2.3: Objects containing data and functions

get_student()
show_student() |
update_fees() 4
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Advantages of using OOP are:
a. OOP povides alear modular stictuie for programs
b. Itis good for defning dstract déa types

c. Implementation details are hidden from other modules and have a clearly
defined interface.

d. Itis easy to maintain and modify the existing code as new objects can be create
without disturbing thexesting ones
e. lItcan be used to implemeeallie scenarios

f. It can deihe nev dda types aseil as n&@ opetetions br opeHlors.

2.2 Basic concepts of OOP

Object Oriented Programming simplifies the software development and
maintenanceyproviding some conpés sub as objectslasseslaa dstraction,

daa encpsuléion, modularityinheritancgpolymoiphism.Let us discuss these
concepts in detail.

2.2.1 Objects

Anything that we see around us can be treated as an object and all these objec
have properties (also called member/data/state) and behaviour (also called
methods/member functions). Some examples of objects are listed in Figure 2.4
with their popeties and methods

Student Stats Radio Stats Dog Stat
RagHo, Nama, Age, Om_ O, Curmert Wakime, i Plani, Codor, Breed,
Wigight, Height, Mark Cusrrant Statian Hungry
Bafiadiar Bahiandiar i L B i
Ragister, Change mark, Tum an_gd, Incraass 4 F Barking, Fetching,
i Charge Height Weeight valums, Decreass yelisma, .j . Wagging tail
seek, scan, and tune

State State Seate
CIﬂck izl Cbir, Hidr M, Curmedit Gear S, Accalaration
Felinute Cusrant Speed, Headlight Curnest Gear
Status
Behavior % Behavios
Bt Time, Shora Cime Badandiar ol Rl Turn the accelkeratar,
Push acosderaton Push the brake, Changs
Change gear, light on off REAr
Stack Stat Array Stata Window State
— -l Top, Length, Ful Lergth, Fuill, Empay, Tap, Left, Mama,
e Empy LT Current index = Currert State
E Bahindiar m Bashiania . - B hawio
] Push, Pap I | : Inzert, Delete, Sort, Minimise, Maximise,
Traverse, Merps, Prirt Piove, Clos=

Fig. 2.4: Real world objects with their properties (state) and methods (behavior)
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Obsere someeaal vorld objects aund yu, identify popeties
eat of them posseses and the behas ealt exibits Wite your
findings in the following table:

Object Name | Properties | Behaviour

§

Let us do

When QDP is to be implemented to solve a programming problem, instead o
dividing the problem into functions we will have to think about dividing it into
objectsWhen thinking in tens of objectsather than functionprogram designing
becomes easier, as there is a close match between objects in the program and ol
in the real world.

In OOP anobjectis obtained by combining data and functions acting upon the
data into a single unit. After combining, the functions inside an object are calle
member functionsand data is calletember(see Figure 2. 6)

2.2.2 Classes

mﬁb
An object is defined via its class wf X. s

detemines gerything &out an objech class " Class

is a prototype/blue print that defines f Otject of that Class

specification common to all objects ¢ / | \
Oy

particular type. This specification contain: SR !
details of the data and functions that act ( @
the data. Objects of the class are ci
individualinstances of the class and ai
number of objects can be created basec
class (see Figure 2.5).

Fig. 2.5: Class and its Objects

g
General form of a class Example for class

: Class
declaration Variabkes class cube

Harmie
declarad inside | |
o A the class are private
1 ferucrh o dinla int height, calor; |, Data
A member Miamibsrs
private
prualic
waid get_cube_infol)
|
publlc : cout << “Enter Height - % :""""'b'“
cin = height; - h:::-":.:;-":f
| 1 1 cout =< “Enter Cokar | 7 Pm*uauin:
Funcaians declared (F cim 22 calor;
Inside the class are |
KN A% Frebivibe IR
functiors (behavior] o L

Fig. 2.6: General form of declaring a class with example -
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The detaration and usge of dass is almost similar tottbha stuctue.A structue

includes specifications regarding data, where as a class includes specification regarc
both daa and functions thase the da (See Figar2.6)A structue is delared

using the keyworstruct ', whereasclass '~ g, 52

declared using the keywatass '

) RegNo, Mark1, RegNo, Mark1,
If Student is the name of C++ dassto | “Reveme “FeeNams
create two objects namsd and $2', (as in e =
. . . get_student() get_student()
Figure 2.7) declaration will be as follows _. shov_student() |
update_fees() 4 update_feet

Student S1,S2;
Fig. 2.7: Objects of Student class

Objects can be declared and created from a class using the statement.
Cube S; Or Cube *C;
C = new Cube;

where Cube is the name of the classand C is the name of the object.
Objects can communicate with each other by passi@e:
message, which is similar to people passing message.with
eat other This helps intilding systems ttginulade eal =~ **
life.In OOP, calling member function ah object tm €&

another object is callgalssing messageéMessage passing 2
involves specifying the name of object, the name of the "3’;&, Student Object
@

member functiorand the irdrmaion to be sent. R
For examplein our sbool softvare, theTeacher object o
to update the fees of a student, will pass a message to

Student object by calling thepdate_fee() = member _ _ .
. . . Fig. 2.8: Objects passing
function (See Figure 2.8) like message

Sl.update fees("Rahul", 1000);

wheres1 is an object aftudent object TheStudent object on reciving the
message will update the fees of the student with the data provid&eboyahe
object.

Know your progress

OOP stands for .

A blueprint for an object in OOP is called a

The functions associated with the class are called
The variables declared inside the class are known as
Wha is the diference beteen stuctue and ass?

akhwpE




#include<iostream>

using namespace std;
class Circle

{

private:

public:

float r; }Member

void get_radius() .\
{
cout << "Enter Radius :";
cin >> r;
} Member
functions

void display_area()

{
cout<<
}
bi
int main()
{ S Class

Circle C1; )
L— Object

Cl.get_radius();

Cl.display_areal();
}
Output :
Enter Radius : 2.0
Area: 12.56

TArea: << 3J.td*r*r;

//8ending message

,

//8ending message
=

The following program implements a circle as an object. The
class 'circle’ declares the only data required - the radius
and the member functions for accepting the radius and
displaying the area.

Class
Declaration

>

Main
program

2.2.3 Data Abstraction

Data abstraction refers to showing only the essential features of the application and
hiding the details from outside wotld.




Let us take a real life example of a television which we can turn on and off, change
the cvanneladjust theslume and ad extemal components shi@s speaks,
VCRsand DvD players,but we do not knar ébout its intemal detailgha is we

do not know how it receives signals over the air or through a cable, how it translates
them, and finally displays them on the screen.

Thus we can saa teleision ¢eaty sgares its intaral implementen from its
external interface and we can use its interfaces like the power button, channel selectc
and wlume conl without haing ary knovledg dout its intenal edures

Like thisC++ classes pwide ged level of dada dstaction.They provide pullic
methods/functions to the outside world to use the functionality of an object and to
manipulate object data. These methods helps to manipulate objects from outside
without actuafiknaving hav object has been implemented ey

Data abstraction separates interface and implemektgdiementation denotes

how variables are declared, how functions are coded, etc. It isittienizgie
(function header/function signature) a communication is send to the object as
messges

For examplein our sbool softvare,a member functiongeshow_student()

of Student  object may be called without actually knowing what algorithm the
function uses inteally to displg the gien \aluesAt ary time ve can bang the
iImplementation afhow_student() , and the function call will still work as long

as long there is no change in the interface.

Data abstraction provides two important advantages:

» Class interals a& piotected fom accidental ustwvel erors,which might
corrupt the stee of the object.

» Any change in class implementation may be done over time in response to
changingequiementswithout tianging the siements othe ¢ass

2.2.4 Data Encapsulation

All C++ programs a& composed ofwo fundamental elemenfignctions and
dataEncapsulationis an OOP concept that binds together the data and functions
that manipulate the data, and keeps both data and function safe from outside
interference and misuse.

C++ implements enpauldion and d& hiding though the ddardion of a dass
A C++ class can contajmivate, protected andpublic members (See
Figure 2.6). By default, all items defined in a clasgare . Members declared
underprivate  section a not visike outside thel@ass Membes detared as
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protected  are visible to its derived class also (explained in Section 2.2.6) , b
not outside thelass

In Student class of our school software, the varigdelgs, Name, Mark,

Mark2, Mark3 andree are to be declargedvate . This means that they can be
accessed onby member functions dheStudent dassand not iy ary other
part of our program. Here data is hidden and encapsulation is achieved.

To male pats of a dass accestatio other pds of our plogram,we nmust detare

them under thpublic  section. All variables or functions defined aftpuibhie

access speef ae accesdidarywhere in our pogram.For examplein Student

class of our school software, all member functions in it that need to be called |
other objects are to be declanagic , in order to make them visible outside the
class

2.2.5 Modularity

When we write a program, we try to solve a problem by decomposing the proble
into small sub-pblems and thenytito sole eal sub-poblem spaely. Solution

to each sub-problem is a separate component that includes interface, specifica
and implementation.

Modularity is a concept through which a program is partitioned into modules tha
can be considered and written on their own, with no consideration of any othe
module. These modules are later linked together to build the complete softwa
These modules coramicde with eaa other ly passing meggs

We hae alead studied in detaibaut implementing modularity using functions
(See Chapter 10, Functions in class Xl text book). In object oriented-programmin
modularity is implemented with the heldads '

For example in our shool softvare we can [ }
separate everything related to students
teachers into two separate modules (See [ ] [ ]
2.9) using the cormeof dass

_ Fig. 2.9: Modularity
2.2.6 Inheritance

Inheritance is the process by which objects of one class acquire the properties
functionalities oinother kassinheritance suppterthe congat of hiearchical
classiicaion and eusaility.

Let us tak a eal lieE exkample toxplain the scenario Figue 2.10andvehicle
andwater vehicle acquires the properties (i.e. data members and membe
functions) of vehicle. Agatar andtruck acquires the properties laid
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vehicle  (i.e.car/truck = ’
Vehide

vehicle + land vehicle )

andboat acquires the properti / e N

of water vehicle (i.e.boat e s

= vehicle + water e o el g e
vehicle ). In the case o = ' Tl e
hovercraft ~ which travels botl  ® i s o
in land and water, it acquires the Fig. 2.10: Inheritance in real world
properties of bothland

vehicle andwatervehicle (i.e hovercraft=vehicle +land vehicle

+ water vehicle ). Acar can have further classification such as hatchback,
sedan, SUV etc., which will acquire the propertiesdrgiand vehicle and
vehicle , but will still haie some speafpropeties ofits avn. Thus the level of
hierarchy can be extended to any level.

In the above example, if the common properties and functionalities of both land
vehicle and water vehicle were not separated and placed in vehicle, then it woulc
have to be epeded in both thelassesThis would hae inceased the €20f the

program and the time tak or coding and deigging Kegoing it in mindif we

obseve from top to bottom ofthe datt, we can undstand hav compleity is

reduced greatly through the introduction of inheritance.

Once alass is writtergreded and deugged,if neededt can be distrilted br
use in other pgrams This is callectusability . In OORP, the concpt of inheritance
provides an important extension to the idea of

reusaility. Through this & can ad adlitional Fijte € s

features to an existing class without modify
it. This is made possible through deriving a1

class from the existing one. The new class 4
inherit the capabilities of the old one, and «

add features of its own. The existing clas \
called thebase dass and the ne dass is  mu= Foaturs

—=" [FasRurw A S

refered to as thderived dass The denved =~ . = - ~ -
class will have combined features of both * " o ——
cassesAny rumber ofdasses can be dexl =

from an gisting tassFigue 2.11 shas the

concet of dervation of new dasses

Derived Classes

Fig. 2.11: Inheritance in OOP




The following program derives a class ‘Cone’ from class ‘circle’
through inheritance. As radius(r) is already declared in the base class
‘Circle’, the derived class 'cone’ needs to declare only one data
member the slant height(s). Two member functions, one to accept data
and other to display the area of cone are also declared. The data member of the
class 'circle’ are to be declared 'protected’ so that they can be accessed by the

derived class 'Cone’.
#include <iostream>
using namespace std;
class Circle

{ protected: 2\

float r;
public:
void get_radius/() {

cout << "Enter Radius :"; Base
Sin > =3 Class
}
void display_area() {
cout<< "Area:"<< 3.14%r*r;
}
bi /
class Cone : public Circle
{ private:
float s; }Newmember
public:
void get_cone_data() { B
get_radius () ;
cout << "Enter slant height:"; New
gin. >> 's; >member
} functions
void display_cone_areal() {
cont << "Area " << 3.14%r* (s+r);
} -
i
int main() {
Cone C1;
Cl.get_cone_data(); //Sending message

Cl.display_cone_area(); //Sending message

}

Output : Enter Radius : 2.0
Enter slant height: 5.0
Area :43.96

J

Derived
class

Main
function
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Different forms of Inheritance & & A i 4 W A
Single Inheritance, Multiplel =~ =~ | 7N
Inheritance, Multilevel Inheritanced & € ¢ = & "
Hierarchical Inheritance, angke:  werschical Multiple 'T: LL

Hybrid Inheritance (see Figure 21%21 2.12: Fpes of inheritancomms i
g Let us try to implement the concept of inheritance in our school

Loty software. Assume that in addition to existing data and function,
e we need to add new data - age of the student, and standard in

i, fees0). which the student is studying and a function to find the
5 examindion resultfo Student dasslnstead oimodifying the
| existingstudent dasswe can deve a tass namedewStudent

stancars from the &istingStudent dassso thathe Student class

g remains undisturbed. Heseudent is the base class and
ey NewStudent is the derived class (see Figure 2.13).

NewStudent (Derived Class) 1 H H .
Fig.- 213 Sample The syntax for declaring a derived class is as follows:

Inheritance class derived_class :AccessSpecifier base_ class

{
/ldeclaration of members and member functions
2
wherederived class IS the name of the derived classbanel class is the
name of the class on which it is basedaddagsSpecifier may beublic,
protected  Orprivate . This access specifier describes the access level for the
membes thd are inherited fsm the basdass

2.2.7 Polymorphism

'Poly' means mariMorph' means spas
So polymorphism can be defined as the @
ability to express dierent forms This is

demonstrated in Figure 2.14. Here the

same command "Now Speak" is issueg @

all objectsbut eab object esponds

differently to the same command.

In object-oriented programming,

polymorphism refers to the ability of a
programming language to process objects.
differently depending on their data type or

cdassMore specitaly, it is the hility to

redefne methodsdr derved ¢asses Fig. 2.14: Demonsitration of

Polymorphism
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For example given a baselass

Shape, polymorphism enables the
Areal) N
programmer to define differerda
methods for any number of derived
classes suchadisle, rectangle
andtriangle . No matter what
[ Circla Gbjoct ] |F|c-.:|:|ngl11{!|hirct] Trinngjlnnb|nrt| shae an object hagoplying the
[ Areajcircle) J I\Ar-r.-.‘:.{ret-ttnghlJ 1.ﬂ|reill.riang|ulj area method to it will return the
correct esults

Fig.: 2.15 Example of Polymorphism
There are twtypes of polymorphism. Polymarphism
a. Compile time (early binding/static)

polymorphism [j %S

b. Runtime (late binding/dynamic) T I
polymorphism el (ol

a. Compile time polymorphism Fig.: 2.16 Classification of Polymorphism

Compile time polymorphism refers to the ability of the compiler to relate or binc
a function call with the function definition during compilation itself. Function
overloading and operator overloading comes under compile time polymorphisr

Function Overloading: Functions with the same name, but different signatures
can act dierentl. For examplearea(int) can be used tinfl the aga ofa
square whereagea(int, int) can be used to find the area of a rectangle.
Thusthe same functiarea() acts in tw different ways d@ending on its sigtuge.
Defining multiple functions with the same name and different function signatures
known as functionwerdoading

Operator overloadingOperator overloading is the concept of giving new meaning
to an existing C++ operator (like +, -, =, * etc.). It makes it possible to use the
ordinary opestor to exhibit diferent beheiors on diferent objects ot dass
depending on the types opernds iteceves To overload an opetor, we need

to write a member functioarfthe opeator we ae oveloading

For examplethe + (plus) opetor in C++ is alea¢ oveloaded as it can do igée
addition4+5 ) and floating point additio{4+2.6 ). If needed, we can add
additional functionality to it and neaik adl two objectsFor exampleri=T2+

T3, wheregr1, 72 andT3 are all objects of a class namred *. Here+' may be
used to adltwo time sequencespresented in HH:MM:S8rind.
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b. Run time polymorphism

Run time polymorphism refers to the binding of a function definition with the
function call duringuntime It uses the conpeof pointes and inheritance

The following program implements function overloading, to find the area of a square
and a rectangle. It defines two functions, one to find the area of a square and the
other to find the area of a rectangle. Both functions are given the same name 'area’
but have different signatures.

#include<ciostream>
using namespace std;

Function int area (ints) /[To find the area of a square
names are return s * s: Signatures are
same } different
int area (int s1, int s2){ /[To find area of a
return (sl * s2); /Irectangle
}
int main()
{

cout << "Area of Square:" << area(b); << endl;
cout << "Area of Rectangle:"<< area (7,2);

}

Output:
Area of Square: 25
Area of Rectangle: 14

Know your progress

1. The wrapping up of data and functions into a single unit is
referred to as :
2. Access to data is restricted by the feature known as

Objects nomally comnunicde with eale other though

e

C++ suppots and binding
Late binding is also called

Early binding is also called .

What are the different types of inheritance?

Nz
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( Let us conclude

As software makes the computer a useful machine, the development and maintene
of software requires special consideration. In order to make software developme
more poductve and to@duce maintenance cossious methods/padigms

have been triedThey ae Stuctured paadigm,Procedual paadigm,Modular
paradigm and Object-oriented paradigm (OOP). Most of the latest and widel
used pogramming langgas bllowv OORP OOP implements a @iolem using
objects thiecan commnicde with eat otherHere,dda is gien moe impotance

than in pevious paadigmsTo give maximam piotection to dia from unauthorised
access they are defined using various access specifiers and kept along with func
that operate on the data. OOP also provides effective modularisation and featul
to improve reusability and extensibility of a code, and can implement static a
dynamic polymorphism.

1. Protecting data from unauthorised access is .
a.Polymomphism b.Encgsuléion c. Data abstractiond. Inheritance

2. A base class may also be called .
a. Child class  b.Subtass c. Derived class d.Parent dass

3.  Which of the following is not a type of inheritance?
a.Hybrid b. Multiple c. Multilevel d. Multiclass

4. Subclassis the same as:
a. Derived class b. Super lass c.Baseclass d. None of these
5. Default access specifieris :

a. public b. privae C. protected d. none
6. Which of the following is not an OOP concept?
a.Overloading b. Procedual plogramming
c. Data abstraction d. Inheritance
7. The dility of a mesgge or déa to be ppcessed in merthan onedrm is
called
a.Polymomphism b.Encasuléion c. Data hiding d. Inheritance
8. C+tisa language.

a. Object basedb. Non-procedual c. Object oriented d. Procedural




10.

11.

12.
13.

14.
15.
16.
17.

18.
19.
20.

21.
22.
23.
24.

25.

Which of the following is not a characteristic of OOP?

a. It emphasizes procedure more than data.

b. It offers good real vorld modelling

c. ltwraps up related data items and associated functions in the unit.
d. None of these.

Which among thedilowing is tue dout OOPs?

a. It supports data abstraction b. It suppots poyymomphism
c.It suppots stuctued ppgamming  d. It supports all of these

What do you mean by programming paradigm? Name the programming
paladigms

What are the limitations of procedural programming approaches?

What is object oriented-programming paradigm? List the basic concepts of
OOP,

How does OOP implemented in C++?

What is encapsulation?

Distingush between an object and a class?

What is a base class and a sub class? What is the relationship between base cl
and subclass?

Explain the concept of data abstraction. Give an example.
Wkite a shdrnote on inheritance

To opedte a came use belv@ors sub as steerinfrakes acceletor etc All
we knav is hav to use thes®\é need not ki wha hgppens interally when
we apply these. Can you connect this with any of the OOP concept? Explain?

What do you mean by inheritance? How does this support ‘reusability'?
What is polymorphism? Give an example to illustrate this feature.
Explain the conge of OOP with &amples

There is a plug point with a switch. What a switch "does", depends on what is
connected to the plug point, and the context in which it is used. Can you connect
this with any of the OOP concepts? Explain?

Let us assume there is a base class nanngHeings ' from which the
subclasseasorse ', Fish 'andBird 'are derived. Let us also assume that the
LivingBeings  class has a function nameal&’, which is inherited by all
subclasses mentioned. Whernvithve function is called in an object of the
Horse dassthe function mighispond B displging tiotting on the seen.

On the other hand, when the same function is called in an objeEtsbf the
dasssvimming might be dispted on the seenin the case cdBird object,

it may be fying Can pu connect this with giof the OOP congat? Explain?




After the compldion of this chagper, the
learner

explains the concept of data
structure by citing examples.
classifies data structures based on
different criteria.

lists different operations on data
structures and explains them.
explains the organisation of stack
data structure with the help of
examples.

develops algorithms for push and
pop operations in a stack.

explains the organisation of queue
data structure with the help of
examples .

develops algorithms for insertion
and deletion operations in a linear
gueue.

identifies the advantage of circular
queue over linear queue.

explains the concept of linked list
data structure and its advantages
over arrays and other static data
structures.

develops procedures to create a
linked list and to perform traversal
operation.

ile solving problems using

computes,the déa mg have to

be processed in most of the
casesThese d&a mg be of aomic
(fundamental) type ag@regee (gouped)
type We knav tha varidles ae requied
to refer to these data. Languages like C,
C++, Jw, etc insist on ddaration of
variables before their use in the program.
We leant tha in C++, varidles br aomic
type data are declared using fundamental
data types likaat , char , float  and
double or with their type modigis. \\é hae
also seen that grouped data are referred
using arays and strctures Array is a
collection of homogeneous type of data,
whereas sticture can be a collection of
different types of data.

This chapter presents the facilities of
programming languages to organise data in
groups based on different principles and
criteria. The amount of data that can be
accommodated in a group and the
opemtions perbrmed on them ary
depending on the organising principle
followed in constituting éagroup of data.
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3.1 Data Structure

Figue 3.1 shws some items imaups Eat group ollows some kind afrouping
strategy.Can wu identify the principle ariima followed in aranging the items in
each group?

(a) Collection of toys (b) Collection of plates (c) CD Pack

’!‘ﬁ’%
f‘@\t? gl i

i 09 ta
TL *Ellé,ﬂ

Pl

(d) Queues

Fig. 3.1: Different ways of grouping

Figue 3.1(a) is a collectiontoiys The to/s ae dumped tgether without an

specific order or arrangement. Figure 3.1(b) is a collection of plates in a stand. Thi
plaes ae placed one after the othBrer is a limitdr the umber ofplaes tha

can be placed in a stand. A new plate can be placed at any position in the stand
there is space and any plate can be taken out from it. Figure 3.1(c) is a set of dis
in a CD pak. Ther is a limit to theumber ofdiscs in this collection aldamew

disc can be déd in the collection gndt the top Similaly only the CD &the top

can be removed from the collection. Figure 3.1(d) shows queues in which a new
person (or a new auto rickshaw) can join the queue only at the rear end. The perso
(or auto rickshaw) leaves the queue only from the front end. In this collection there
may not be a limit for the number of persons in the queue. But in some cases there
may be a limit in the ®20f the queue also

The concpt of dda stucture is similar to the collectionsigufes (b)(c) and (d)
in Figure 3.1. Figure 3.1(b) is a collection, which is very similar to an array that we
leant in Class XISo ve s& thd array is a di@a stucture.In Computer Science

I 1




3. Data Structures and Operations

data structureis a particular way of organising similar or dissimilar logically relate
data items Wich can be mcessed as a dmgnit.Data stuctues not orny allav

the user to combine various types of data but also allow processing of the gro
as a single unit.

3.1.1 Classification of data structures

Data stuctues can besmeally dassiied into simple da stuctues and compound
daa stuctues Figue 3.2 shws the detailedassiicaion.

o

M Compound Data Structures

] 1
Liriked List

Fig. 3.2: Classification of data structures

We ae familiar with the simpletdastuctures suls as atay and stuctue. Vi used
them in C++ pograms to efer to a collection oélementsThese simple ta
structues ag combined inarious wys to brm compound da stuctues As
shown in Figue 3.2compound da stuctuee is futher dassiied into linear and
non-linearA dda stuctue is said to be lineaits element®fm a sequencéhe
elements oé linear da stuctue can begpresentedypmeans asequential memor
locdions A dda stucture is said to be non-lineaitef elements do nairim ary
sequence in menydn this type oflaa stucture the elementssstoed in andom
memoy locdions and thg need not be accessed in sequerded Non-linear
daa stuctues ag moe complg and henceoy will stugt them in higheldasses
Linear d&a stuctures sul as stdg queue and lirgkl list will be @sented in detail
in the coming sectians

Since da stuctules gpresent collections afaa, these a dosey relded to
computer memgr as it is the stagg spacedr the déa. The memoy mg be
primary or secondstDepending upon memypallocton, dda stuctues mg be
classifed asstatic data structuresanddynamic data structuresStaic dda
structures ag associad ony with primay memoy. The equied memoy is
allocated before the execution of the program and the memory space will be fix
throughout thexecutionTha is the sie of the déa stuctuee is speded during

the design and it cannot bawgd lder. Data stuctues designed or implemented

I 1
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using amys ae stéic in naure.But for dynamic dia stuctues memoy is allodad
during gecutia. Data stuctues implemented using kaklists a& d/namic in
nature. The size of the collection will not be specified in advance; rather it grows or
shrinks duringun-time as per user's desithen ve consider secongianemoy
for the stoage of daa, it will be in thedrm of files The sie of sud dda files
increases on addition of data and reduces on deletion of data. So we can say thi
files ae also gnamic da stuctues

3.1.2 Operations on data structures

The d#&a represented ypthe déa stuctues ag pocessedypomeans otetain
opesgtions In fact,a paticular déa stuctue tha one ©i1oosesdr a gien situion
degoends lagely on the fequeng with which specit opegtions ae perbrmed.
The opeations perbrmed on dia stuctues ae tawersing seaching inseting,
deletingsotting and maging Let us hee some basic iddzoait these opdions

a. Traversing

Trawersing is an opdtfon in which eab element of d&a stuctue is visitedlhe

tra\el poceeds im the irst element to the last one in thia d&uctue. Processing

of the visited element can be done according to the requirements of the problem.
Reading all the elements of an array is an example for traversing (Refer Chapter
of Computer Sciendextbook br Class XI).

b. Searching

Searching, in the literal sense, is the process of finding the location of a particulal
element in a testucture.Seathing ma also be a pcess ofinding the lod#ons

of all the elementstsdying one or marconditionsin other vords seathing

implies accessing treues stad in the da stuctue. W leaned tvo methods

for the search operation in an array in Class XI.

c. Inserting

Insertion is the operation in which a new data is added at a particular place in a dat
structue.In some situ@n, where the elements in thealatuctue ae in a pdicular

order, the position may need to be identified first and then the insertion is to be
done.

d. Deleting

Deletion is the operation in which a particular element is removed from the data
structue. The deletion is penfmed eitherypmentioning the element itsetfoy
specifying its posi.

] 1
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3. Data Structures and Operations

e. Sorting

We ae familiar with the sting of an aray using tw methods namedibble sot

and selection sort. Itis the technique of arranging the elements in a specified orc
l.e, either in ascending or descendidgid8oting of elements in a #estuctue

males seahing faster

f. Merging

Merging usually refers to the process of combining elements of two sorted de
structures to brm a n&v one But the simplesbfm of meging is the joining of

the elements doth the dta stuctules into a thdt empty di&a stuctuee.In the

case ofan arayjfirst,copy all the elements ohe aray into a thid empty amay,

and thenppend all the elementstbk other agy to those in the thdraray.

Searching, sorting and merging are three related operations which make the jol
retrieval of data from the storage devices easier, faster and efficient.

In Class Xlye leaned the da stuctue aray and hav the opeations given dove
are perbrmed.We also discussed the cqoicef structures and the ay of
opektions on their elements in @ker 1 ofthis bookNow, let us discuss the
compound linear tastuctuies stag queue and lirgd list.

3.2 Stack

Have a close look at Figure 3.1(c) and also the collections shown in Figure 3.3."
organisation of items in these groups is the same.

=y &

T . :
g =
S S =

Fig. 3.3: Real life examples for stack

The collection iofmed ly adling edls item one eer the otheM\e can sathd

the items & adled &the top positionSimilaly, we can emaove oni/ tha item

which is placed at last. This organising principle is known as Last-In-First-Out (LIFC
The d#a stucture thafollows LIFO principle is kivan asstack It is an odered

list of items in which all insertions and deletions are made at one end, usually ca
Top. Since itdllows the LIFO principlghe element aed &last will be tharst

to be removed from the stack.

’

Stack is a logical concept. There is no exclusive tool or facility in programmil
languges to cede a stdc A stak can be pysicall implementedyban aray.Sud

I 1
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a stak inherits all the ppeties of arays The sie is 5
predetemined and hence it iststaFigue 3.4 is a stac
of integers implementedyan aray STACK This stak can
accommoda a maximm of 10 intgers. The fgure shavs
that there are six elements at present and the last ele g
56 at position 5. The last position is indicatawbfto Eﬂ* g

26

denoteTop Of Stak). Sq the \alue ofToSis 5.The last ' 58
element in a stack is always referred to by the expl 3 37
StackName[DS] In this cas8TAK[DS]gves 56Since & z 18
utilise arays of C++ for implementing stks the frst , 42
element will always be referred to by the subscript C : %
STACK]0]is 25.

STACK
3.2.1 Implementation of stack F19. 3.4: Stack of integers
Itis mentioned thata& can be implemented usinggin sud a cas¢her is a
limit to the number of elements that can be represented by the stack and it depend:
on the sie of the aray.Initially, the \alue oftoswill be set to -1 (mirs one) to
denote thedct thathe stakis emptyWheneer an element is@ed (or inséed)
into the stack, the valuetafawill be incremented by 1 until it reaches the highest
subscript othe aray.lf an aray STAKof N elements is used to implement &stac
the \alues offop can ary from 0 to (-1) and the elements in the ktaan be
refered to ly the &pressionsSTAK[0] STAK[1] STAK][2] ..., STAK[N-1]

3.2.2 Operations on stack

Though aray is used to implement $talea stuctue,all the opetions gplicdle
to aray ae not perdrmed in the samaghionFor example in an eay,insetion
and deletion opdrtons can be pafmed & ary positionBut in stak, there is
restriction in the positiomhese opetions ae perbrmed oy a the top position.
The insertion and deletion operations on stack are kngwstraandpop
opektions espectiely. Let us discuss theqmedue involved in these opaions

a. Push operation

As mentioned abowveyshoperation is the process of inserting a new data item
into the stack. Even the creation of a stack itself is a repeated execution of pusr
opesgtions

Figure 3.5 shows the status of a stack during a sequence of push
opewtions Let us assume thee hae ceded an ay and alue of

' TOSis set with -INow obseve the fgure and write den the

Let us do procedue to perbrm the opestion.

I 1
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Hew Hew Foa
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of [os THNNEC N YT o
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Ermiphy Stack addad 1 |tem added 2 Ram Added 3 Ham Added 27 Rem

Fig. 3.5: Status of stack after a sequence of push operations
Verify whether gu could deve the bllowing stes for push opetion on a stdc

Step 1: Accept the value in a variable to insert into the stack.
Step 2: Incremernt the value of ©p by 1.
Step 3: Store the value at the TOS position.

The above steps are valid only if there is free space for insertion. The stack shc
in Figure 3.5 cannot accommodate a new item when the valgis ®f Once the

sta is full and ifwe dtempt to insdran iteman impossile situéon arisesrhis

is knavn asstack overflow Now let us write an agthm for push opetion in a

stack.

Algorithm: To perform PUSH opetion in a gack

Consider an eay STAK[N]tha implements a staashereN is the maxinm siz
of the aray.A varidle TOSkegs tiadk of top position ofthe stak. A daa item
awaildle in the waridle VALIs to be aded into the st&acThe st@s requied bor
push opeation ae gven betwen thesiart andSwop instuctions

Start
1. If (TOS < N) Then /ISpace availability checking (Overflow)
2 TOS=TOS +1
3 STAK[DS] = XL
4. Else
5 Print "Stack Overflow "
6: End of If
Stop
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a. Pop operation

The process of deleting an element from the top of a stack Rayadipdration.
After every pop operation the valug@$is decremented by one.

Let us try ourselves to derive the steps for deleting the element at
the top ofa stak. Figue 3.6 is gen to yu for referenceObseve
the figure and write down the steps for pop operation.

Let d
¢ I;eriem?ed Retrieved Retrieved
L N N
— Y
TOs Tos | Tos
M B =

56

3. ]

m’?. 18 2 18 2
l. 1
I'I. 0

34 @ 34 1| 34
25 25 0 25
. S5TACK S5TACK STK[10]
After the retrieval of After the retrieval of After the retrieval of
Itermn TOS becomes 2 Item TOS becomes 1 Item TOS becomes 0

Fig. 3.6: Status of stack after a sequence of pop operations
You might hee dened the 6llowing stes for pop opeation:

Step 1: Retrieve the element at the TOS into a variable.
Step 2: Decrement the value of TOS by 1.

These two steps will work when there are elements in the stack. During the pop
operation in an array stack, the element is not physically removed, but the access
restricted  decementing thealue oftos The stak shavn in Figue 3.6 can be

given for pop operation until the element at position 0 is deleted. After the deletion

of that last element, the valug@fbecomes -1. Now the stack is empty and if we

try to delete an itenoim the stdg an un&wurale sitution arisesrThis sitution

Is knavn asstack underflow Now let us write an agthm for pop opedtion in a

stack.

Algorithm: To perform POP opaation in a gack

Consider an ey STAK[Ntha implements a statha can stog a maximm of N
elementd varidle TOSkegs tiadk of the top position ofhe stak. The d&a item
retrieved from the stacmay be lept in a aridle, sy VAL The st@s lequied or
pop opedion ae gven between thestart andSop instiuctions

I 1
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Start
1. If (TOS >-1) Then /[Empty datus checking (bderflow)
2 VAL = SACK[DS]
3 TOS=TOS-1
4. Else
5 Print "Stack Uhderflow "
3: EndofIf
Stop
' C++ functions for stack operations )
. The variables tos and n are assumed as global variables
PUSH operation POP operation
void push(int stack]],int val) int pop(int stack[])
{ {
if (tos < n) int val;
{ if (tos > -1)
tos++; {
stack[tos]=val,; val=stack[tos];
} tos--;
else }
cout<<“Overflow”; else
} cout<<“Underflow”;
return val;
}

Application of Stacks

Since stacks follow the LIFO principle, they are used for applications

such as reversing a string, creating polish strings, evaluation of polish

strings etc. Reversing a string involves the formation of a string by
reversing the characters of the original string. For example, "SAD" is a string and its
reversed string is "DAS". Polish string is an arithmetic expression, in which operator is
placed before the operands or after the operands. For example, the arithmetic
expression A+B can be converted into AB+ or +AB. The expression A+B is familiar to us
and is known as infix expression. The expression AB+ or +AB is the required format
for Arithmetic Logic Unit (ALU) of the computer and are known as postfix expression
and prefix expression, respectively. These conversions are carried out in the computer
with the help of push and pop operations. The prefix or postfix version of an arithmetic
expression is also evaluated using these stack operations by ALU.
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3.3 Queue

In many situations we might have become part of a queue. Figure 3.7 shows &
gqueue in a polling station, where the voter at the front position cast his/her vote
first and a new person can join the queue at the rear position. Itis clear that, the firsi
voter in the queue will come out first from the queue. This style of oraganising a
group is said taollow the Fist-In-Fiist-Out (FIFO) principléSqwe can sathd
a dda stucture thafollows the FIFO principle is knm as @ueueAs we can see
in the fgure a queue hasawnd points - tnt and earInseting a nev dda item in
- s 2 queue will be at the rear

- position and deleting will
b | be at the front position.
Queue is also a logical
concept. It can be
physically implemented
by an array and such a
gueue is static in nature.

Fig. 3.7: Queue in a polling tation
3.3.1 Implementation of queue

When a queue is implementedib araythee is a limitdr the mmber ofelements

that can be represented by it. Figure 3.8 is a queue of integers implemented by a
aray QUEURWhich can accommotisa maximm of 10 intgers. The igure shavs

tha there ae five elements in the queue stbitom positions 0 to &g the \alue

of Frontis 0 and that ¢fearis 4. The first element of this queue is always referred

to byQUEUEJFront@nd that last element@YEUE[Rear]

Front Rear

0 (‘E

QUELIE 25%I 16 | 38 | 9

0 | ., - 5 B @ B

Fig. 3.8: Queue implemented by array
The highestalue allored toRear is 9 as it is the last subscripthaf aray.Initially,
the value ofrontandRearwould have been -1, which indicates that the queue is
empty When theifst element is inded into the queuthe \alues otthese end
points will be set to 0. Thereafter, whenever an element is inserted, the value of
Rearwill be incremented by 1, until it reaches the highest subscript (here it is 9).
Similarly on each deletion, the valuer@ft will be incremented by 1, until it
crosses thealue ofRear.

I 1
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3.3.2 Operations on queue

As in the case dfta&s there ae someaestrictions in the ingem and deletion
opektions on queueb an odinary aray,insetion and deletion op&ions ae
performed aary position and in stesthese opdions ae perbrmed ory a the

top position

. Butin the case of queue, insertion and deletion operations are done

different end points

a. Insertion operation

Insertion is

the process of adding a new item into a queue at the rear end. T}

value oRearis incremented first to point to the next location and the element is
inseted &tha position Even the aedion of a queue is accomplishggerbrming

the insetion

§

Let us do

opestion repededl.

Figure 3.9 shows the status of a queue during a sequence of insertio
opestions Let us assume thwe hae ceded an ary and alue of

Font andRear ate set to -INow, obseve the fgure and write deon

the pocedue to perbrm the opedtion.

Front Rear
QUEUE Empty Queue
EE o 1 2 3 4 5 G 7 8 5
MNew
Front I'”::: i
1% item Is
UEUE | 25 =
QMR inserted
1] 1 2 3 | 5 B 7 B 9
E o
MNew
Item
Frant E Rear
, b 2™ jtem is
QUEUE e 4 inserted

te .
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L Mew
tem

w = 5

" d" "
m:sur‘ 25 | 16 | 38 ‘ " et

inserted
0 1 2 3

Fig. 3.9: Status of a queue after a sequence of insertion operations

Now check whether you could derive the following steps for the insertion operation

1 3 b ! B J

Step 1: Accept the value in a variable for inserting into the queue.
Step 2: Increment the value of Rear by 1.
Step 3: Store the value at the Rear position.

Note that during the first insertion operation in the empty queue, the values of
bothFrontandrearare incremented, i.e., they are set to 0. Thereafter, Baly the

Is incremented. This can be continuedredibecomes 9 (the last subscript of

the array). The attempt of next insertion causege overflowas in the case of

sta&. Now, let us write an algthm for insetion opeédtion in a queue

Algorithm: To perform INSERION opeation in a queue

Consider an arrgyJEUE[Nfhat implements a queue, winasthe maximum size
of the aray. The \aridlesFRFONTandrREARkeg tradk of the fiont and ear positions
of the queueA daa item =aildle in the wridble VAL Is to be inséed into the
stack. The steps required for insertion operation are given betveeeaiie
Sop instructions

Start

If (REAR ==1) Then [[Empty status checking
FRONT = REAR =0
Q[REAR] = ¥AL

Else If (REAR < N) Then //Space availability checking
REAR = REAR + 1
Q[REAR] = ¥AL

Else
Print "Queue Overflow "

End of If

© O N R NR

Stop

I 1
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b. Deletion operation

Deletion operation is the removal of the item at the front end. After the deletion
the value ofrontis incremented by 1. In the case of array queue, the item is nc
physically removed, rather its access is denied by incrementing therealue of

Assume thiave hae a queue implementgddn aray.Figue 3.10
shows the status of this queue during a sequence of deletion
opekgtions Let us ty to dewe the stps r the opeation ourseles

Retrieved
Front *am Rear
ron § 1
25
1% item is
HULUL@) ) B retrieved
0 1 2 3 g 5 B 7 B G
E E Retrieved

Item

Front o Rear
[2] ( ] [2]

27 item is
MR @ s ‘ retrieved

Fig. 3.10: Status of a queue after a sequence of dequeue operations
Could you derive the following steps for deletion operation?

Step 1: Retrieve the element at the Front position into a variable.
Step 2: Increment the value of Front by 1.

According to Figure 3.10, there is no shifting of elements towards the front as yc
may expect. The queues in real life situations may conflict with this concept. But
gueue da stucture,deletion opetion does not cause a shifedémentsgher

the value oFrontis incremented by 1. The two steps derived will be enough a:
long as there is element in the queue. Look at the status of the queue after-
deletion of 2 elementrontandrearpoint to the same element, which is at subscript
2. Assume that, one more deletion is carried out in the queue. According to tl
procedue the alue ofFont becomes 3yhich is geder than thaof Rer. We

know tha it is not easonble We can also see tlthe queue is mo empty
Remember thathe \alue ofFont andrear is -1 vinen the queue is em@Byp ve

have to include a step to reset the valuesmafandrearas -1 when the last
element is deleted from the queue. In this state, further deletion cannot be allow

I 1
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If an attempt is made to delete an item from an empty queue, the situation is callec
gueue underflowNow let us deelop a complete algthm for deletion opetion
on a queue.

Algorithm: To perform DELETION opation in a queue

Consider an ey QUEUE[NIha implements a queue with a maximof N elements
The variableBRONTandREARKeep track of the front and rear positions of the
gueueThe d#a item emoved flom the queue will be starin the aridle VAL

The steps required for deletion operation are given betwesssrttied Stop

instuctions
Start
1: If (FRONT>1 AND FRONT < REAR) ThérEmpty status checking
2 VAL = Q[FENT]
3 FRONT = FRONT + 1
4: Else
5 Prirt "Queue Whderflow "
6: End of If
7: If (FRONT > REAR) Then // Checking the deletion of last element
8 FRONT = REAR =-1
9: Endof If
Stop
C++ functions for queue operations )
The variables n, front andrear are assumed as global variables
INSERTION operation DELETION operation
void ins_q(int queue[],int val) int del_q(int queue(])
if (rear == -1) int val;
if (front > -1)
front=0;
rear=0; val=q[front];
g[rear]=val,; front++;
}
else (if rear < n) else
{ cout<<"Underflow";
rear++; if (front > rear)
g[rear]=val,;
front= -1;
else rear= -1
cout<<"Overflow";
} return val;
X } )

I 1
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£ N\

Application of Queues

Mostly the queue concept in computer applications occurs in job

scheduling. The computer operating systems use this queue concept in

scheduling the memory, processor and the files. Print queue is an example
of job scheduling. Since the printer is slow compared to the processor, the print jobs
submitted by the user are put in the print buffer. The jobs are organised in the buffer
following the FIFO principle and thus the print buffer becomes a queue.

3.3.3 Circular queue

Queues wdiscussed sarfae knavn as linear queud@se elementsaarangd
in a row or line. The two ends of such queues never meet at any point. There |
drawback in linesg-

. Front Rear
queue. Consider tt ]
gueue shown in Figu
3.11 in which sii ™ ol
deletion operations a e & e 8 ¥ 8 3
done. At present, the E E
are ony three elements I e o f o dele
ObViOUS!/, the \alue Of 1. o. 1L Queue with thee gpeeﬁr'lgtrll(gsn:. ter a sequence of six deletion

Front is 6 and that of
Rearis 8.

Even though the first six locations are free
can insert only one element according t
insertion algorithm. Imagine the worst situe
that there is only one element at the last po
of the queue (say at 9). If we try an inse
operation in this queue, there will be over front
situation. This limitation of linear queue

be overcome by circular queue. Itis a que ... ...
which the two end points meet as shown i~
Figure 3.12.

Assume thidawo deletions arperbrmed athis E’

o

Fig.3.12: Circular queue

stage. So the valuerodnt will be 2 and now
we have four free locations as shown in Fi
3.13(a). The subscripts of these position ¢
7 and then O, 1. If we insert two elements or

one, the value @fearbecomes 7, but stillw [27] i =]
have two free locations with subscripts O ancrm;&ls(a):dulrctwar gqueue arter
eletion

I 1
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as shwn in Figue 3.13(b)So insdion opestion can be pesfmed gain.This
time the value afearshould be set with O first and then insertion is to be carried
out. Figure 3.13(c) shows this status of the queue.

Front

Fig.3.13(b): Rear gets its highest value Fig.3.13(c): Rear takes the lower bound value

Know your progress

1. Define d#a stuctue.

2. Stack follows principle for oraginsing data.
3. Name the da stucture thafollows FIFO principle

4. What is meant by underflow?

5. Which element of stack can be deleted (First or Last)?

3.4 Linked list

Linked list is a collection of data items where there is no limit in the number of
items Staks and queues discussed in teeiqurs sections @ameely logical

concets which ae plysicall implemented usingars So these implemetitas

are stéic. But linked list is ayghamic da stucture.It grows as andken nev dda

items are added in the list and shrinks whenever any data is removed from the list
Memory will not be allocated in advance for the entire list. The memory allocation
takes place during the execution time just when a new item is about to insert in the
list. That is why it is consided as an@mple ér dynamic d&a stucture.Another
difference compad to aray based da stuctuees is thiethe elements in the |k

list ae sctiered in the memg@rBut they ae linked with pointes.As we leant in

Chapter 1, pointer is a variable that contains the address of a memory location. St
it is dear thaan element in a lied list consists afaa and an abfessSud an

element is known asde The address contained in the node is kndmk as

I 1
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Sqalinked list is a collection afiodeswhere eab node consists @data and a

link - a pointer to the ménode in the lisT'ha is the frst node in the list contains

the first data item and the address of the second node; the second node conte
the second data and the address of the third node; and so on. The last node
particular stage contains the last data in the lishalh@@intare., a pointer that
points to navhere.Now, a question ariséshere will the adress ofthe frst node

be? There is a special pointer associated with each linked list, known as Stat
Header and it contains the address of the first node. Figure 3.14 shows a linked

of five umbes.
| 34 Iwi I | i 8 o | | |

Model MNode 2 Node 3 Mode d Mode5

Fig. 3.14: Linked list with five nodes

The figure shows that each node in the linked list consists of a number as its d
and a pointer as the link that points to the next node. The size of all the nodes w
be the sam@hat is memoy space allotl br eab node will be othe same sz

3.4.1 Implemenation of linked list

We hae seen thdinked list is a collection ofbdes and elaaode is alloted
memory space. The memory location for a node consists of at least two types
data, one is the actual data item and the other is a pointer to the memory locat
for the ne&t nodeln Chapter 1 we leant tha structue is a usedteined déa type
consisting oflifferent types otlda. The element o& stuctue can be a pointer

and it m§ even be a pointer to the sameistnie. Vi call suta stuctue a self
referential stnctue.Sqlinked list is @ded with the help aelfreferential stnctues

The nodes in the linked list intiig 3.14 can be designed using the following self
referential stactue:

struct Node

{

int data;
Node *link;
|3
As we can seghe name othe stuctue is Node and the second element is a
pointer to the same stituie typeNode. The special pointstart  tha points to
the first node can be created using the following statement:

struct Node * Start; or Node *Start;

I 1
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Figure 3.15 shows a linked lis 2"
strings The daa of the nodes Wi
be filled with strings and link wi |nu [1300]
addresses obther nodesNote o i

that the addresses are o

assumedumbes. The bllowing | Nived | 1300 |
structure can epresent thes 1200

nodes:

i
| Sneha | 15_&&]

struct Node

{

char data[10]; I.Hike“' I HULL I

Node *link; 1500
¥ Fig.3.15: Implementation of a linked list

Itis assumed thenemoy locaion & address 1000 is allded duringun-time or

the first node and hence the poistiart  contains 1000. The data part of this
node is filled with a name "Sonu". The second node is given memory space at
location 1200 and its data part is filled with another name "Nived". Being the second
node, its address is stored in the link part of the first node. As seen in the figure, the
last node containsithpointer

3.4.2 (perations on linked list

All opegtions speciéd in Section 3.1.2 can be @enied in linkd lists without
ary restrictionsBut we will discuss onthe cedion, trawersaljnsetion and deletion
opektions ony. You will lean the emaining opetions during higher studies

a. Creation of linked list

We hae to deine a suitale selfreferential stucture in the bginning A pointer

variable sastart or Headeris then declared and initialised withLvalue. Now

we start creating a linked list by dynamically allocating memory for the nodes
accoding to the equiementsin Chater 1,we leant tha when memoy is
dynamically allocated, an address is be returned. This address is stored in a point
variable and using thigiaale the location can be accessed.

Figure 3.16 shows the status of a linked list during its creation. Let
us assume thee hae deined a selfeferential stuctue named

| ' Nodeand initialisedNodetype pointegart withNULLNow obseve
Let us do the figure and write down the procedure to create a linked list.

I 1
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e Start
[0}
Linked list e m
e Address of the 19 Nade is
stored in Start
2000}
17 Node is created.
Dataand link are filled
Data
F Start
X -
2300 2000 2300
2™ Naode is created. Address of the 2" node is stored in the link part of 19 node

Dataand link are filled

N \
| 25 | nanl ] 34 | Jzﬂi!‘l | 17 |HL.'-Ll I
. o

3000
3 Node is created, Address af the 37 node |5 stored in the link part of 2" node
Data and link are filled

Fig. 3.16: Sequence of operations to create a linked list

Could you develop the following steps?

Step 1: Create a node and obtain its address.

Step 2: Store data and NULL in the node.

Step 3: If it is the first node, store its address in Start.

Step 4: If it is not the first node, store its address in the link part of the previous
node.

Step 5: Repeat the steps 1 to 4 as long as the user wants.

Actually the creation of linked list can be viewed as repeated insertion operatic
at the end of a linked list. Insertion of the second node onwards requires a travel
operation in the list to get the address of the last node in the current list. So let
discuss the traversal operation.

b. Traversing a linked list

We knav thd trawersal means visiting all the elements itesstiactue. In the
case of a linked list, we begin traversal from the first node. TheSpoigfiees
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the adiress ofthe irst nodeso thawe can access théalpat usingarow( -> )
operatorhen ve access the link paf the irst nodewhich is the adress ofthe

second node. Using this address we can access the data and link of the secor
node. This process is continued until we faundpointer in the link of a node.

Let us obser Figue 3.17 and ded the stes requied br trawersal
opestion in a linked list.It is assumed thdemp is a pointer of
- Node type anWal is a &ridble to stoe the d&a read fom a node

Let us do
Etart
= [0l 34 [aod| [Ta7 [
2-:1'.-:- }3 7] ET )
Linked list having three nodes
Start

I 25 I};u-u'l I 34 |3u:n:u:|'| | 17 INI.ILLI

Pl V] P ] Bl ]

The content of $tart is copied into Temp,
Now, Termp can paint to the first node.

b | -
IMm:"I I 34 |3a-|:-£§'l | i7 Iml.r'LLI

2300 3000

First node is accessed using Temp and data
Isretrieved. Thereafter Temp is updated by
agg | theaddress of the second node

Val Temp
Start
Y
[ [f] [3 [od] [57 [ ]
2000 2300 ET)
m J Second node is accessed using
Temp Termp and data is retrieved.
I = Thereafter Tempis updated by
the address of the third node
Val Temp

S — T
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Start

5 N

25 | 230¢ I 34 |3.:..:-.:.'| ] 17 I:L:uul

Third node is accessed using Temp and
data 15 retrieved. Thersaftter Temp is Temp
updated by the link part of the third

node, Since it is NULL, traversal ends FN'-”"- |
here, Val Temp

Fig. 3.17: Taversal operation in a linked list

Check whether you could derive the following steps:

Step 1: Gd the address of the fist node fom Sart and sore it in Bmp.

Step 2: Using the adress in €mp, gt the daa of the fist node and sore in \Al.

Step 3: Also get the content of the link part of this node (i.e., the address of the next
node) and tore it in Emp.

Step 4: If the ontent of Temp is not NULLg to dep 2; othewise $op.

The above steps are required in the creation of a linked lissiarcas®NULL

In such a case, we have to find the address of the last node for storing the addr
of the new node in its link. The traversal operation begins from the first node b
procuring its address fr@wart This address will be copied into a temporary pointer
varidle (fempin the fgure) and it will be uptid ty copying the content athe

link of the node pointed toy/llemp. The visit will be contired until the link o&

node pointedyTemp shavsNULLvalue

c. Insertion in a linked list

Insertion of an item in a linked list is the process of placing the node containing tt
item in a pdicular positiorAs in the case @iirays a node can be intsat agwhere

in a linled list - &ithe beginning a the end or in bet®en ay two nodesOnce a

new node is created, it can be inserted at the beginning by copying the conten
Startinto the link part of the new node and the address of the new nsd&tnto
Similarly to insert a node at the end, we have to copy the address of the new n
into the link part of the last node. Let us try to inert a node at a specified positiol

Figue 3.18 shws a series afpesrtions to be pedrmed to insdr
a node tthe 3d position in a lired list thehas thee nodes initigl|
Obsewe the fgure and let us ded the stps lequied br insetion
§ . . . . .
__— opeetion in a linkd list.It is assumed thgemp, PeNode and
Let us do pogNodeare pointes of Nodetype stuctue. LetPOSbe a aridle
that contains the position value where the node is to be inserted.
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start

2000 ]’ ‘ ﬂ
25 ;l].ﬂzr} 34 aoo 17 BALFLL

2000 2300 300
Linked list having three nodes

Temp Temp a8 | muw
F50) J50
A new node is created and The dataand link of the
the address is stared in Temp new node are fifled
Start
\ N
L3 Jaod] [[38 Jaof] | a3 o |
2000 1300 000

Acdress of the 2 node is

copiedinte PreMode and m m

address of the 3 node is
copied inte PostNode

Start
i 25 |230d|
2000
Address of the new node (Temp)
Iscopied intothe link part of
m 2 node pointed to by PreNede
Prefode andthe new node iz linked PostNode
Start
25 | 230d [ 3¢ Jasod] | a8 [3000
2000 2300 3500

Address of the 47 node available in PostNode is
copiedintothe link part of the new node PostNode

Start

\
[ =] [ [ [#% ] [ [w]
2000 2300 3500 3000

Linked list after the insertion of new node at 3" position

Fig. 3.18: Insertion operation in a linked list
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3. Data Structures and Operations

The following steps can be developed for the insertion operation:

Step 1: Crate a node andtsre its aldress in €mp.

Step 2: Store the dda and link prt of this node usingemp.

Step 3: Obtain the addresses of the nodes at positions (POS-1) and (POS+1) in the
pointers PeNode and BstNode respectiely, with the help of a @mwersal
operation.

Step 4: Copy the ontent of Temp (aldress of the n&v node) iro the link @rt of
node at position (POS-1), which can be accessed using PreNode.

Step 5: Copy the content of PostNode (address of the node at position POS+1) into
the link part of the nev node thd is poirted to by Temp.

d. Deletion from a linked list

Deletion of an item from a linked list is the process of removing a node from th
list. The position othe node to beemoved will be gen.Instead ofthis if the

data item is given, the node containing that item is to be searched and its positio
to be noted. Then we apply the steps for removal operation. Any node can |
removed flom a linked list.To remove the irst nodewe hae to coy the content

in the link part of the first node irgart The last node can be removed by assigning
theNULLvalue to the link part of the second last node. Let us discuss the procedu
to remove a node from a given position.

Figure 3.19 illustrates the procedure for the removal of 3rd node

from the linkd list haing ur nodes initiall Obsewe the igure

: and try to develop the steps required for deletion operation. It is
|~ assumed thatreNodeand PostNodeare pointers ofode type

Let us do structure. Let POSbe a wridle tha contains the position dhe

node to be removed.

Start

- { ¥

b |
25 | 2300 | 34 ! }m’] | 48 | }un?] I 17 ! NULL I
00 2300 is00n 3000

Linked list having four nodes
Start
N

k| |
I 25 E?.ing] I 34 I-r-:*.:r1 | 48 I:i.(!'_"l i 17 iNI.‘III

2000 2300 3500 SO0
h Address of the 2 node s stared L
m in PreNode and address of the 4 m

PreNode [ qde is stored in Posthode  PostNode
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Start

:

1300

PreNod
Address of the 4" node available in PostMNode is copied into the link part of the
2" node pointed to by PreNode, Thusthe 3™ node is removed from the list,

Start

BN /N /N

| 25 i:sn;‘” I 34 I'—:unn'[ | 17 |h'J=.-I

Linked list after the deletion of the 3™ node
Fig. 3.19: Deletion operation in a linked list
The figure may help you derive the following steps for the deletion operation:

Step 1: Obtain the addresses of the nodes at positions (POS-1) and (POS+1) in the
pointers PeNode and BstNode respectivwely, with the help of a tawersal
operation.

Step 2: Copy the content of PostNode (address of the node at position POS+1) into
the link part of the node at position (POS-1), which can be accessed using
PreNode.

Step 3: Free the node at position POS.

If we apply the first two steps in the linked listillustrated in Figure 3.19, even after
the delinking of the®hode from the™ one, the presence of therdde will be

still thee in the memay pointing to the # node So it should be ded using
memory de-allocation facility provided by the programming language.

While implementing opations in linled liststhe tempaary pointes like TEMR
PreNodg PostNode, etc should also beded after the opations

Know your progress

1. Name anxample ér dynamic d& stuctue.
2. What is linked list?
3. A node of a linked list consists of and

4. Which is the facility of programming language used to define the
node of a linked list?

5. What is the content of Start or Header in a linked list?

&
L

I 1




3. Data Structures and Operations

Stacks and queues can be implemented using linked list too, which results

into dynamic stacks and queues. The linked lists we have discussed are

singly linked list, in the sense that a node can point to the next node only.

But there are doubly linked lists, in which each node points to the next
node as well as the previous node. Itis made possible by including two pointers in the
self referential structure. Complex data structures like tree are created using doubly
linked lists.

‘ Let us conclude

We ae familiarised with the comtef dda stuctues and the opaions perbrmed

on them.There is a ariety ofdda stuctues so tha ary kind of daa can be
represented using a suitable one. The operations also vary depending on
oraganising principleflowed in gouping the elemeniEough some athe déa
structures ae lggical congats we hae discussed theirygical implemerttans

The difference between the array and linked listimplementations has been mentio
during the discussion. The concepts covered in this chapter are the essential
important basics for your higher studies in Computer Science.

1. Read the following statements:
(i) A collection of data processed as a single unit.
(i) All daa stuctues ae implemented usingas

(i) Stacks and queues are logical concepts and implemented using arrays
linked lists

(iv) Overflow occus in the case attdic dda stuctues
Whicdh of the &ove sttements artrue? Choose the cect options fvm the
following:
a. Statements (i) and (iii) only b. Staements (i)ji) and (iii) oyl
c. Statements (i), (iii) and (iv) only d. Statements (i), (ii) and (iv) only
2. Data stuctues mg be stac or d/namic
a.Give two examplesdr stdic dda stuctues
b. Staic dda stuctures mg face @erflow situéion. Why?
c.Linked list is ayhamic dia stuctuie. ustify this st@ment.
3. Write an algrithm to insdran element into a skac
4. What is meant by push and pop operations?
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Wrkite an algrithm to delete an elemerdrir a stac
Write algrithms to pedrm insetion and deletion opaions in linear queues
How does circular queue overcome the limitation of linear queue?

Some ofthe opeations perbrmed on dia stuctues ag gven belov:
I. Insertion ii. Deletion iii. Searching Iv. Soting
a. Which of these operations may face underflow situation?

b. Explain this situen in the contet of an @propride daa stuctue.
9. Match the following:

© NO O

A B ©
a. Array i. Start 1. Insertion and deletion at different ends
b. Sta& ii. Subscript 2. Insertion and deletion at the same end
c. Queue iii. Rear 3. Selfreferential stucture is utilied
d. Linked list iv. Top 4. Elements are accessed by specifying its position

10. Explain why linked lists do not face overflow situation as in the case of array
based da stuctues

I 1




ae all Wing in an erof the Intenet
and might have accessed it for seeking
information. You might hae

After the ompletion of this chafer, the l@rmer - saarched for your Class XI results and viewed

explains how secure communication is . .
brg’ught about on the web. it from a vebsite People ely on diferent

describes the use of a web server aniivebsites for various purposes like submitting
the concept of web hosting. online gplicdions viewing web contents
differentiates static and dynamic pageswaching maiesbanking nsactionpurchase
identifies the differences between - .

programming languages and scripts. ©f 900ds through online transaction, and so
compares the different types of scripting0n. We knav tha a website is a collection of
languages. web pages A web page mg contain tets
explains the need for cascading StyI@raJhiCS soundsanimgions and mwies A

sheet. bsit isti f | b
identifies the basic HTML elements toWe Site consisting of several web pages are

create web pages. designed to ge informaion aout an
lists fundamental HTML tags and theiprganiséion, product,sewice etc How is this
TEEREND EUIaTies, website made available on the Internet? These

classifies the HTML tags. .
uses formatting tags appropriately ian3 pages ag to be stard in veb sewers

an HTML document to make the web pag€onnected to the Internet, to be made available
attractive. - to othes. This dgpter pesents anverview
identifies  the similarities and ot communication over the Internet and the
differences among the formatting tags. | e in it The dif t tool
observes the use of the tags <PRE> ah@'€ 0 sewe§ Init.the ai eren_ 00IS
<DIV>, and technologies that are available for
chooses the tag for moving objects/developing websites are introduced here. The
contents in a document. ;

concept of dynamic web pages and an
uses the <FONT> tag to format the text . P f th y inti | Pag dt
content effectively; overview of the scripting langges used to
utilises the facility of comments in anmake web pages dynamic are also discussed.
HTML document. Web pages ae developed with the help ot

inserts images into HTML documeniyn lled H Makup Lan
el s e anguge called Hypédirext Makup Languge
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(HTML). HTML is also known as the language of the Internet. HTML tells the
browser hav to displg the contents on adwser windwr. In this dgpter, we will
also familiarise ourselves with the fundamentals of creating web pages using HTML

4.1 Communication on the web

We hae leaned the actions thaccur vinen a &b browser (ient) tries to access a
website fom the Intenet in Chpter 12 ofClass XIFirst,the URL (Unibrm

Resouce Loc#or) is sent to a Domain Name System (DNSgis&r obtain its
corresponding IP (Internet Protocol) address and then the browser connects to
this sever using the IP adess The web sewer softvare installed in the ser
computer processes this request and the web page to be displayed is then sent 1
the dient.The dient biowser brmas and dispies this &b paye.

In order to comrmanicade on the wb,computes/devices need to undgand edc

other This is made possitly making all deces bllow the same ptocol,namey
theTransmission CormtrPiotocol/Interet Potocol (TCP/IP). We hae discussed

TCP/IP protocol and its working in detail in Chapter 11, Computer Networks of
Class XI. The data to be sent is broken down into small data packets along with the
address otthe ecipient computertiheT CP potocol.The deices calledutes,

route and transport these data packets to their destination computers using Internes
Protocol. Figure 4.1 shows the route of a data packet from a sender to a recipient

STEP 2: The

packets travel

from router to
STEP 1: router over
the Internet

TCP breaks
T the data into e according to /’F s wform
g e the IP
m packets .J, \ -! l‘
:'rrw'

\ila!

STEP 3: TCP
reassembles the
data packets
back to original

'|lﬂ—ul.ﬂ

[ sewoer | N4 [ meorioe |

Fig. 4.1: Routing of a data packet from a sender to a recipient

In the Intenet,thele ae seeral types otomnunicdion like,accessingavsites
sending e-majkstic e hae alead leaned in Chater 12 ofClass XI thavebsites
are accessed using HTTP (Hyf@st Transér Potocol) and e-mail conumicdion
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hgopens using SMTP (Simple Meahsér Potocol).Both these @tocols vark

on top of lower level protocol called Internet Protocol. Internet Protocol provides
the basics of communication over Internet. The use of a single protocol - Intern
Protocol - br all commnicdion over the Intenet has seral adantges The
routers need not be programmed separately to handle different types of data. Tt
do not need to know about the data they are transporting and are concerned ol
about the address to which the packet is to be delivered. This openness of the ¢
part of the packet gives the freedom to design new protocols for the Internet. It
this openness and flexibility of TCP/IP that led to the development of protocols
for social mediaawsites to handle megsgcontent websites to handle video and
audigbanking wbsites to handle mopansér secuagly, etc This tuned out to

be a deciding factor for the economic success of the Internet.

Comnunicdion on the &b can be degorised as (i)ient (bowser) to b sever

and (ii) veb sewer to web sever comnainicdion. Authenticiion and securityear
essential for communication over the Internet. Authentication on the web is th
process ofletemining vhether a computer/seer is the computer thiadaims

to be. Security should be provided to communication over Internet so that th
messges ae not intecgpted and modéd by hakers.

4.1.1 Client to web server communication

Client to veb sewer communicdion does not usugliequie authenti¢eon. But in

the case ofveb based bankingplicdions/e-mail sesices user names and
pasgords ae requied to be sent to the ser. This inbrmation cannot be sent to

the sever in plain tet due to securitgasonsThe hakers mg steal usaames

and passords if it is comminicded and shad as plainx¢ In sud cases&use
HTTPS (Hypelext Transér Potocol Seca) tetbinolagy to encypt the useérame

and passord, and then send it to the ger HTTPS vorks using SecaiSokets

Layer (SSL) hich provides a stand&isecurity témolagy for estalishing an
encrypted connection between computers on Internet. SSL provides secur
cepabilities to HTTPThe SSL mtocol not ony ensues pivagy, but also enses

that no other website can impersonate the user's login account nor alter t
informéion sent.

When the bowser equestsdr a secu web paye,the sever first retums its SSL
certificate. The browser then verifies whether this certificate is valid by checking
with the coresponding céficaion authority A cetificaion authority ceifies
whether an SSL certificate given to it is a valid one. This is an assurance that
paticular vebsite is othe oganiséon it daims to beVerisign Inds a cdificaion
authority If an SSL céficae is \alid,the bowser stds an engipted session.
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During this sessiothe bowser and the s@r encypts all the ansmitted da.

This pocess is dispiad in Figue 4.2(a)n India,Informéion Tedinolagy Act

makes it mandatory for websites that provide banking transactions to use HTTPS
to accet confdential inbrmation from dients You can lick on the lok symbol in

the address bar and view the certificate as shown in Figure 4.2(b).

p

Browser requests to start a secure SSI session

Server returns its SSL certigcate
~ Browser checks that:
. :, : Certificate is valid .

Signed by someone user trusts
i ‘If valid, browser initiates and encrypted sessi
— > =
.Server and browser encrypts all the transmitted da
; il i
0101001(1DE 010100100

& | B T EAE oF BERA N

Yau sm camnectedio I3
gafimechi,com India
o B F dndian

wanlnessLcem

STATE DANK OF IMDUL
Mumka
Mbprashin B
Varrfind b= Varifign, Ine
-_;_ Th o v et b 10 ihes weslssie i ceouie.

L] Ware | nfarmaihon

in &g
(N 1.8

Fig. 4.2(a) : Client - server authentication processFig. 4.2(b): https authentication of SBI

website

4.1.2 \\eb sewer to web sever communication

Web sewver to web sexwer comnainicdion also mya be equied in cetain web
goplicdions For examplethe web sewer of an online shoppingeasite (seller/
meichant on Intemet) needs to send citatial inbrmation to a bank @b sewer

and viceersaln sud cases theaw severs of the mechant and the bankestio be
authenticated. Digital certificates help to verify whether the data received is from

_Eﬁquegt to Payme;

Merchant's
web server

pay ™

User placing
order

ent G‘ﬂlﬁ“"ﬂ.}" to n_napu;s;e

Bank

Merchant  \eb server

Fig. 4.3 : End to end online trading proces8ank account

88
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the actual seer itselfOnce the se&ers ae authentidad,the severs comnanicae

using engmpted de&a. Payment gieway is a seser tha acts as a bridgetveen
meichant sever and bank segr and ansérs mong in an engpted brma
whenever an online payment/money transfer is made. This process is shown
Figure 4.3.

4.2 Web server technologies

Let us seeha hgopens interally when ve visit the @bsite wwwadhsekrala.gvin,

the official website of the Directorate of Higher Secondary Education (DHSE)
At first, the home page (the first page displayed when a website will be accesse
the website will be anséred to our computer l{ent) fom the veb sexer of
DHSE. The client is usually a computer or a mobile device which has a brows
software tharequestsar web pages The web sever uses thed sever softvare

to store the pages of the websites and delivers it on request from the client. In't
following sectionsve will discuss thedures ofa web sever and theaguiements

for setting up aeb sever.

4.2.1 \\eb sewer

The tem web sever is often usedf referring to the sever computer thidnosts
websiteslt is also used tefer to a b sever softvare thadis installed in a ser
computer in afer to ma& it a veb sewer. In this section will discuss thedures
of a web sewver computer and agwsewer softvare.

Aweb sever enbles us to defer wveb = 3
pages or seirices lik e-mailblog,etc
to uses on the Interet.A web sewer
consists oh sever computer thauns
a sever opedting system and ety §
sewner softvare installed on itof
providing sevices lik www e-mail,
etc. over the Internet.

A web sewer is a paerful computer
which is always switched on and
connected to a high bandwidth Internet connection. This will facilitate Internet use
around the wrld to access thegasites and seices hostedyht & ary point of

time Depending on theequiementsa web sewer can hae singge or nultiple
processa, fast access RAMigh perbrmance hat disksEthemnet cads tha
suppots fast comranicdion, etc To ensue faster Intemet connectity and
redundant paer suppl,a web sewver is usuallinstalled in a taacenter

Fig. 4.4 : A data center
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A data center is a dedicated physical location
organiséions house their s@rs and netarking
system®ata centes ae useddr storingprocessing
and sering lage amounts omission-critical da
to their dients A daa center eéquies &tensve
badkup paver suppl systemsooling systentsgh
speed netarking connections and security syst
A typical data center facility is shown in Figure
In a dda center seral severs mg be mounted int
special racks that offer good ventilation and
maintenance as shown in Figure 4.5.

Popular serer opeding systems ihale \arious
Linux distributions (Redhat, openSUSE, De
Ubuntu,etc), MicrosoftWindows Sever, FreeBSD
Orade Solarietc

Ig.’ 4.5 : Rack mounted servers

After setting up a s@r, a web sever softvare has to be installed in it and cpnéd
accoding to the gen opeating systemlhe web sexer softvare is a prgram
tha uses thelient-sever model and the Hygext Transér Potocol (HTTP) to
ensue timey distrilution of files stoed in it to the ussrTheseifes ag sent as
webpages to the user orguest using theswsewer softvare and can be accessed
using a @b browserSome othe peferred web sexer pakages ag Apadie Serer,
Microsoft Intenet Informdion Sever (11S) GoogeWeb Sever (GWS) and nginx
(pronounced as engine-x).

After the instalteon and confjuration of a web sewer softvare,software pakages
like FTP (Fil@ransér Potocol),e-mailDNS, daabaseetc can be atkd as @il.
The mainddures povided ly the veb sever softvare ae the povisions to @de
multiple websitesconigure website securifgtc

4.2.2 Software ports

We hae discussed lthware pots in Chater 3,Components othe Computer

System of Class XI. Hardware ports are used to connect external devices to the
computerThese dé@ces commmnicde with the computer using thesepae,

VGA ports ae used to connect monpPS/2 pots for keyboad/mouse etc
Similaly, a softvare pot is used to connectleent computer to a s@r to access

its sevices like HTTRFTR SMTRetc To distinguish the ptsthe softvare pots

are gven unigue mmbes. The pupose ofsoftware pots is to identify dierent

sewices lik e-malilfile transér, etc running on a sirg sever computerEah

sewice &aildle on the seer can be set and accessed usirigrmipot number
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Port number is a 16-biumber vinich when aded to a computer's IPdrdss/
URL, can be useaif comnunicding with a pdicular serice aaildle on tha
sewer. A sewice in a \ebsite can be accessed in tineé given belav:

http://g oogle.cain:80

Here http is the mtocol,google.cain is the domain name and 80 is thienponber
Some wll-knavn poits and the assot@d sevices & listed imMale 4.1.

Default Port No. Sewice

20& 21 FileTransér Potocol (FTP)
22 Secure Shell (SSH)
25 Simple Mailransér Potocol (SMTP)
53 Domain Name System (DNS)wsee
80 Hypetext Transér Potocol (HTTP)
110 Post Office Potocol (POP3)
443 HTTP Secure (HTTPS)

Table 4.1: Pots and their serices

4.2.3 DNS servers

In Chapter 11, Computer Networks of Class XI, we learned about Domain Nam
System (DNSA DNS sever muns a special ppose netarking softvare tha
contains a dabase ofdomain names and their IRlssesThe Domain Name
System (DNS)ns on a DNS seer and etuns the IP adress ofa domain name
requestedybthe ient computer

A Domain Name System containest DNS serer computes. The DNS serers
are aranged in a hienchy.At the top leel thee ae 13 oot severs tha contain
name se#er information for all the

generic top-level domains sucl

.com and .org as well as coun

specific domain addresses suc i ) e,

.in or .uk. Several copies of th P p itk A

root severs ae placed in diérent ' h & .7
locations around the globe
shown in Figure 4.6. All other DI
sewners ae installed in the wer
level of hiearchy. Fig. 4.6 : Root servers around the globe

I




Computer Science - XlI

Let us see how the DNS searc _
and locates the IP address ar— = l
domain name. Suppose we -@ =3 -

visiting the wbsite ofthe Rlice | ™™™ opmssystem wovan | A
department of the Government Vb gowpi
Kerala. Let us type the domain Fig. 4.7 : DNS search

name or the police dgetment,namey wwwkeralgoliceorg in our bowser The
following stes illustete hawv the DNS esoles the IP attessSee Figer4.7.

1.

All browsers store the IP addresses of the recently visited websites in its cache
Therefore, the browser first searches its local memory (mini cache) to see
whether it has the IP address of this domain. If found, the browser uses it.

If it is not found in the browser cache, it checks the operating system's local
cade brthe IP adress

If itis not bund thee,it seathes the DNS seer of the local ISP

In the dsence ofhe domain name in the ISP's DNSesgthe ISP's DNS

sewer initides aecusive seaih stating from the oot sever till it receves
the IP adress

The ISP's DNS segr rtuns this IP adress to the lowvser

The biowser connects to theelw sewver using the IP aldess of
wwwhkeralgoliceorg and the @bpaye is displged in the bowser windw. If
the IP adress is notdund,it retums the mesga 'Sever not bund' in the
browser winda.

The 13 root servers around the globe manage the entire database of
domain names and their corresponding IP addresses. Each of these root
servers are a network of servers installed in many countries around the
world. They are namedas A, B,C, D, E, F, G, H, |, J, K, L and M. These

servers are maintained by various agencies like ICANN, NASA (National Aeronautics
and Space Administration), University of Maryland, VeriSign Inc., etc. ICANN's
(Internet Corporation for Assigned Names and Numbers) Root Server System Advisory
Council is comprised of the organisations that manage the root servers. They are
responsible for advising ICANN on matters relating to the operation, administration,
security and integrity of the Internet's Root Server System. In India, NIXI (National
Internet Exchange of India) has sponsored three root servers at Mumbai (I Root),
Delhi (K Root) and Chennai (F Root).

v

In large olganiséons lilke educonal institutionsgovemment dpartments
software irms etc where thee ae hundeds ofcomputes or deices connected
to the Intenet,a local DNS seer is hosted inside the aret ofthe oganiséion.
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This local DNS seer contains a list @lomain names and their IRle$ses knch

the uses in the aganiséon regulaly accesdhis list can be uptial periodicall

to indude n&v domain name®¥heneer a computer in the iatnet tries to access

a website in the Internet, it first searches for the domain name in the local DN
sewrer andihds the IP adlessThis speeds up the Imet access in theganiséon.

Only if the domain name is notid in the local DNS ser, it seathes the DNS

of ISP

Instead of directing the computer to search for IP address in the ISP's

DNS server, we can direct it to search the public DNS operated by

Google. Google Public DNS is a free Domain Name System (DNS)

resolution service that can be used as an alternative to our current DNS
provider. The IP addresses for Google's public DNS are 8.8.8.8 and 8.8.4.4. We can
configure our network settings to direct to Google's public DNS using either of the IP
addresses.

Know your progress

1. Name a protocol that works on top of the Internet Protocol
(IP).

2. Expand HTTPS

3. Wha are the adantaes ofinstalling &b severs in déa centes?

4. Stde whether tue or alse
a. The web sever softvare works based on éent-sever model.
b. The web sewer consists aferer opeding system andely

sewer softvare.
5. The number of bits in a software port number is
a.8 b.16 c. 32 d. 64
6. A Domain Name System returns the of a domain
name.

4.3 Web designing

The first step in setting up a website is planning the web pages for the websi
Suppose we are going to develop a website for our school. After deciding tl
pages and the linkae need to design thesd\wages Any text editor can be used

to create a home page, a page for displaying the courses in the school, facil
awaildble, contact adressetc and link them using a meto form an #ractve
website.
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There ae may web designing softes &aildle. You can also emplthe &dures
available in any of the web designing tools that helps you to create a web page wit
the ease gireparing a document in an processorThese softare also pvide

fedures to designalu pages and link themdether to orm a vebsite Facilities to

transér files to the seer using FTP ptocol is alsouilt into sub software.Popular

web designing sofees ae Blueish,Bootstap,Adobe Deamveaver, Microsoft
ExpressiotWWeb,etc Figue 4.8 sha's the Intgraded Development Emironment

(IDE) of popular v designing softnes
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Fig. 4.8 : IDE of web designing software

You hare aleag leaned the basics afreding web pajes in high $mol dasses
HTML consists ofags and itstaibutes used tmfma web payes In this dgpter
we will also gt familiar with the diérent HTML tags and#ributes

4.4 Static and dynamic web pages

You might hee noticed thiahe web pajes in the @bsite ofsome smallusiness/
organis#éions sdool website etc remain the sameheneer you visit it. These
websites & called st websitesThere ae some otherahbsites lik the vebsite

that displays your mark in SSLC or Higher Secondary Examination (HSE), that
changes when different register numbers are given to them. They are called dynam
web pajes

Static web pages are web pages that remain the same all the time until their code
changed manaly. Initially, web pages vere ceded with HTML ony and sutweb
pages ae stéc web pages Later, the emagence ofscripting langges like avaScript,
VBScript, etc. brought animations into the web page. The colour and style of a
portion of the web page changes when the mouse is kept over it, images are loade
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and displayed one after another in a sequence - all these are designed using scr
languges The web pages thacontain all thesedures ag alsolassiied as st
web pajes
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Static web_page requests Dynamic web page requests

Fig. 4.9 : Static and dynamic web page requests
The veb pages thacontain sefer side codehich credes a \8b paje eab time it
Is accessedeatalled yhamic &b pages Program code thtauns on the sger is
called sefer side codeDynamic wb pages ae eecuted using a ser side
goplicdion program thais installed on agw sewer. The script in the & paje is
executed on thealw sexer and theasulting HTML pae is sent to thdient bowser
In most cases t#ais accessedim ddabases to ede web pages The web pajes
tha displg SSIC, HSE esultsbus train and light bookingbanking/inancial
transactiongtc displg dynamic contenind ae considerd as gnamic eb pages
Tednolagies lik PHRASRJSPetc ar used to delop d/namic wb pajes The
working of static and dynamic web pages is represented using Figure 4.9.
comparison ostdic and gnamic &b pajes is gien inTalde 4.2.

Static web page Dynamic web page
The content and layout of a web pagdise content and layout may change
fixed. during un time

Stdic web pages neer use dabases Database is used to generate dynamic
content though queries

Stdic web pajes diectly run on the Dynamic wb page runs on the sger
browser and do noequie aly sever  side application program and displays
side application program. the esults

Stdic web pages ae easy to delop Dynamic web page development
requies pogramming skills
Table 4.2: Comparison of static and dynamic web pages
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4.5 Scripts

Scripts a& poogram codes written inside HTMLgpa They ae written using a
text editor like notgpad.Scripting langgas like &\vaScriptVB scriptPHR Pei,
etc are used to ede dynamic b pajes

Traditional ppglamming langgas ae set ofinstuctions cared out ly the
computer hardware with the help of an operating system, whereas scripting language
are intepreted ly a veb browser or lg a veb sexer softvare. Today most ofthe
standalone pgrams a& being @placed B web based mygrams Ealier, the

software used in banks were installed in the branches of the bank itself. Aimost al
banks hee their banking sofeue availdble on the bank'saly sexer and the bank
emplgees access them using thenetae based softae like banking softae,

higher secondary admission software, etc. use scripting languages for theil
development.

In an HTML pa@e,a script is written insSid&sCRIPT> and</SCRIPT> tags
<SCRIPT> is used to embed or refer to an executable script within an HTML
document. It has the attributgge andsrc . Type attribute is used to identify

the scripting langga code embelgd within the scriptga We will see mer

about HTML tags andtiributes lger in this bapter.

<SCRIPT Type="text/javascript"> is used to insedvaScript code in the
HTML code.

Scripts can be written as an external file and can be linked to an HBML file.
attribute is used to specify the URL of an external file containing scripting code to
be linked to a web page.

<SCRIPT Type="text/javascript" Src="scriptcode.js"> is used to
inset JavaScript code inside thie §criptcode.js into an HTML fle

4.5.1 ypes of scriping languags

Let us consider a login page of a website in the Internet. Usually the page will
prompt the user to enter the user name and password. User will click the ‘Login'
button after entering the user name and password. What will happen if the user
cicks the 'Lgin’ button without entering the user nametifddy, the computer

will tell the user that he/she has not entered the user name. Remember that the wel
page we are viewing is controlled by two computers - the client computer where
the web page is vieved and the seer computer here the veb page comes bm.

Where will we check whether the user has entered a user name or not - in the clien
computer or in the s&r computerPhe sever computer is thousand timesiler
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than the client computer, because a large number of people may be visiting |
same b site and the sar is the oryilone computer to handle all thaspuests
Therefore, all the tasks that can be done at the client side must be done at the cl
side itselfThis will educe the arkload ofthe sever.

It should also be noted thid this type ofthedking is donetahe sever, when the

user ticks the 'Lgin' utton,the entezd déa has to be sent to thewazifrom the

client through the Internet. The data has to travel a long distance through the Interr
to reat the serer. When the dia reates the seer, it will be placed in a queue
because a @ rumber ofdients mg be sending the sarneguest to the sear.

The sent data will wait in the queue till it gets the chance to be processed by
sewner. The sever will ek whether apuser name or pagsd is entezd ty the

client or not. If not, it will send a message back to the client specifying that the us
name is not given as displayed in Figure 4.10. Again, the message has to tra
long distance back from the

sewer to the ient though the Login Failed. Please Check User Name.
Internet. In short, if the use

clicks the submit button, witho Login

entering the user name, he/s

has to wait a few seconds till | | user Name | |

she gets the message that he
has not given the user nar = Password | |
Besides thithe déa has to anel

from dient to sever and bdc Login || Cancel

from sever to dient, which
unnecessarily makes network
traffic busy

Fig. 4.10 : Response from the server

If this checking is done at the client side itself, when the user clicks the subn
button, the script code in the client side can check whether the user has given sc
entry as the user name and password. If not, a message can be displayed. Dt
this piocessthe d#éa does not &nel acoss the Intaret to the seer, nor does it
disturb the seer for this simple tasiWWhen the useticks the submitdtton,the

user gets the message that he has not given the user name, within a second as s
in Figue 4.11lt also does not eage netvark resouces unnecessyril

Now let us consider another situation. Suppose a user enters a wrong user ne
and password. The client computer may be able to check whether there is any el
with such a user name and password. However it cannot check whether the u
name and passrd ae corect or notThis is because grthe serer computer
has the details all user names andm@aponding passrds Thelefore,whether
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the user name and password m _
each other, can be checked at Login
sewrer side oyl This is a situmn
where you hae to use the sar side
scripting for the validation. Wh' = password | |
you need to peofm some kind o

User Name | |

validation of data that makes us I nain || Canrel
informaion from the serer, it must
be donefahe sever side itself Please enter user name.

Isn't it now clear that scriptir
languages are classified into ¢

side scripts and ser side scripts
Client side scripting is used
perform ary task fthe dient side Fig. 4.11 : Response dm client bowser

and is recuted in the bwser Scripts thiaare eecuted in the segr ae called
sewer side script3he output ppduced aftenecution ofthe sever side scripts
is in the rm of an HTML pae which is sent to thdient.

A. Client side scripting

In client side scripting, the script code for validation is downloaded along with the
HTML code to our lowser When ve dick the submit/see kutton this Gent side

script is gecuted in our lnkvserIf thee is an eor, it displgs the mesga.lt will

send the da to the &b sewer ony if the \aliddions ae corect.

Since the script code is executed on the client browser, it provides a quicker respons
to uses. This type ofscripting will alle the dient biowser to sharsome othe

burden on the &b sewxer while unning a wb goplicdion. The disadantaye of

client side scripting is tithele ae biowses tha do not suppdrscriptsin some

cases usemg tum off the execution ofscripts in the lvserin sud casedient

side scripting may not work.

Popular @ient side scripting tecolagies a& h\aScript ani¥B script Client side
scripting is mostluseddr validdions and als@f perbrming simple calcailans
a the dient side beire sending the tato the &b sewer.

B. Server side scripting

We discussedydamic &b pages in the mvious sectiorSever side scriptsar

used to @de dynamic e pages Let us discuss anoth&ample ér sexer side
scriptingConsider the ébosite thadisplgs the esults ofSSIC examinéion.When

we enter the SSLC register number of a student, the website displays the scores ¢
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that paticular student. This is the same for each student who has appeared for t
SSIC examingion.We knav tha it is not pactical to design awpage for eab
of the seeral lakhs ostudents o hae written the SS&L.ecamindon. If sqg how
is this done? The results of these several lakhs of students are stored in a data
in the veb sewver. Sexer side scriptsaused to access tlesult ofa paticular
student fom the dtebase \wose egister mmber is ented ly the usefThe sever

side script then uses this result to cr~~t~ o
>l
n
L
Pa— Y

a simple HTML web page. Thisweb
is then sent to the client browser anc|g
browser displgs it. This way the serer
side script creates a web page for

student who has appeared for S! CLIENT
examination as shown in Figure 4.12.

rapid growth of web based applicati

has inceased the use alever side SERVER

scripting Fig. 4.12 : @rking of sever side scripts

Sevwer side scripting is aheolagy in which the veb page containing seer side
scripts equestedybthe user isxecuted in the ser and theasultwhich is an
HTML code is sent to thelient biowser Sever side scripting&des veb pajes
dynamicajl Since the scriptseeaxecuted tthe sever, the type andession ofthe
browser or operating system on the client's computer does not affect its executic
Since the scriptseagxecuted on the sar, it consumes seér resoucesPopular

sewner side scripting langea ae Ferl, PHR ASR JSPetc

A comparison ofhe dassiicaions of scriptirg languges is gen inTalde 4.3.

Client side scripting Seler side scripting

Script is copied to the client browser Script emains in the &b sexer

Script is executed in the client brows8&cript is ¥ecuted in the & sewer and
the web page produced is returned to the
client browser

Client side scripts are mainly used foSewer side scripts @ausuayl used to

validation of data at the client. connect to databases and return data
from the veb sewer

Users can block client side scripting Sewer side scripting cannot bledsed
by a user

The type and version of the web browBee features of the web browser does

affects the working of a client side sanipt afect the wrking of sewver side
script

Table 4.3 : Comparison of client side andsarside scripting
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We have seen that the client side scripts are mainly used for validations
at the user's browser and that it reduces the load on the server and
network traffic. Therefore, the entire validation checking scripts are
moved to the client side. Now the data sent to the web server is free
from all errors and can be directly saved to the database. But if the client's browser
does not support scripts or the user has turned off the scripting in the browser for
security reasons, the data will be sent to the server without validation. This causes
invalid data to be stored in the database. In order to protect the validity of the data
saved in the database, it is better to have a validation check at the server side also.

4.5.2 Scripting languages

We hae leaned the dfierent dassiicaions of scripting langgas Let us nwv
discuss thesHures ofsome ofthe popular scripting langaa

A. JavaScript

JawaScript is dient side scripting langeaused to makweb pages inteactve.
JawaScript s deeloped lg Brendan Eik (Figue 4.13) wile he vas vorking for

Netscpe Commanicdions Coporation. On the tient side JavaScript is
implemented as an interpreted language. Any text editor such as Geany IDE,
Notepad, etc can be used to writesdScript coddt is popular as dient side
scripting tool and evks in almost\ery web browser
JaaScript can be ingenl inside HTML code or can be writ
as an external file and then included inside HTML fil
JawaScript code is written as atemal ile, it is common t
use thexdension .jsThis identiies theife as aalaScriptife.
JawaScript is popular as a tawmi Validdion of forms in the
client sidelt can also be usedrfperbrming simpl
calculations and also for bringing animations to a web page1s: Brendan
We will discussahScript in detail in Obir 6. Eich (1961 -)

The popularity ofavaScript has led to neoderelopments inlient side scripting

While goplying onlinedr Higher SecondaiPlus One admissiomeameditely

after entering your SSLC register number, you might have noticed that your name
dae of birth and other detailpear in the t& baxes bela. This is done without
reloading the enéimeb page. he déa is takn from the serer andifled in the

text baxes withoutefreshing the @ page Ajax is the tdmolagy used herAjax

improves the intexctvity of the bowses. Ajax isAsyntironous dwaScript and
Extensible Markup Language (XML). XML is a markup language which helps users
to crede nav tags After implementindjax on a \sbsite it does notequie the

entire pae to be eloadeddr displging d/namic content onay pajes Ajax
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allows wk pages to be updated by exchanging small amounts of data between 1
client and the seer behind the scen@$is means that is possile to updee

parts of a web page, without reloading the entire web page. However, since A
relies mag on dwvaScriptif the bowser is not gable of handlingawaScript or

the user hasirned of JawaScript functionality in thedwrsertheAjax goplicdion

will not work.

B. VB Script

VBScript is a scripting language developed by Microsoft Corporation based ¢
the popular programming language Visual Basic. VBScript was developed to |
either as a client side scripting language for the Microsoft Internet Explorer or a
sewer side scripting langgeawith the Miarsoft Intenet Information Sever (11S).
Unfortunaely, browses other than Inteet Exploer ma not be ble to corectly
interpret and display the VBScript code. Therefore, it is less popular as a client s
scripting tool.SinceWindows opeating system is popular as aveebased
opewting systemyBScript is populaof sexer side scripting\th the intoduction

of .NET framework - a library of usable program code, Microsoft has taken th
decision to incqorate VBScript as a paof ASPNET in .NET framevork.

C.PHP

PHP stands for '‘PHP: Hypertext Preprocessor'. PHP is ar ‘;‘
source general-purpose scripting language that is suited ¢

development and can be emited into HTML codsdt is a serer
side scripting tool and its code is similaaveg@ and Bil. The
main objective of PHP is to develop dynamic web pages
PHP was originally created by Rasmus Lerdorf (Figure
1994 it it is nav developed g The PHP Goup The web paye

files thacontain PHP code tathe &tension .php FLig} 5‘6#4(31@22”_“;8

PHP code is inserted inside HTML code and when the user requests for a PF
web page,it is intepreted and»ecuted on the e sewer. To process the PHP
code on the @b sewver, a PHP intgrreter has to be installed on theb wever.
After execution ofthe PHP code in thee sewer, an HTML pae is ceded,
which is sent to thdient biowserOne ofthe stongest and most sigiaifint Edures

in PHP is its suppbfor ddabase psgramming The most common thbase
used with PHP is MySQRHP intepreter is waildle for all opeating systems
Linux plaforms commoryl use LAMP (Limx,Apadie MySQL and PHP) sar
software which is freey dovnloadale. LAMP uses Liax as the seer opedting
systemApade as the &b sever, MySQL as the thibase and PHPI sever side
scripting Windows opeating systems uS@AMP sever softvare which is also
available for free downloddiore about PHP will be discussed in Chapter 10.
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D. Active Server Pages

MicrosoftActive Sever Rages (ASP) is a ser-side scripting @ronment tha
can be used toade and un inteactve web gplicdions ASP contains HTML
and a scripting langyegecodeThe scripting langgacan b&BScript orawaScript.
ASP fles hae the &tension .asffheseifes ae compiled using edure kuilt in
Microsoft's veb sexer softvare, Intemet Informdion Sever (1I1S) ASP fles ae
executed ol onWindows opesting systemg\fter execution athe sever, the
resultant HTML b page is sent to thdient biowserlt is a ery poverful scripting
languge tha provides supparto a \ariety ofdaabasesThe intoduction of
ASPNET stopped Miasoft from releasing ftiner \ersions ofASPASPNET
provides édures lile reduced codingvailaility of a\ariety ofouttons text baxes
etc which help in ceding web basedplicdions

E. Java Server Pages

Jaa Sever Rages (JSP) teoolagy provides a simple arakt vey to cede d/namic
web content.lt is a serer side scripting langeathda was degeloped g Sun
Microsystems in 19985P is similar to PHiRt usesala as prgramming langge.
JSPifes hae the &tension .jsplo run JSPApatieTomcd web seker is equied.
The JSP code consistingtfML and a\a is #ecuted on theal sexer and the
resulting HTML code is sent to thevaser JSP is an irgel pat of Jaa 2 Pldorm
Enterprise Edition (J2EE)ch is useddr developing andunning lage scale
web based softaes

4.6 Cascading Style Sheet

Cascading Style Sheets (CSS) is a style sheet language used for describing
formating of a document written in HTMUsing CSSve can contl the colour

of the tet, the style ofonts the spacing beegn paagrghs how columns a&

sizd and laid ouborders and its cologwha badkground imges or colows ae

used, as well as a variety of other effects in a web page. A CSS file allows us t
separate HTML content from its style. CSS can be implemented in three different
ways - inline, embedded and linked.

* Ininline style, the CSS style is applied to each tag separately using the styl
attribute in the body part of the web page.

 Embedded CSS codes are placed withamtred>part of the web page.
* Linked CSS implementation is done using an external file with the file extension
.Css that contains only CSS code and is linked with the web page.

The adantaye of CSS is thave caneuse the same cooe &ll the pgesIf the
CSS styles for a website is implemented as a linked external file, then the modificatio
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of a style, modifies the way the tags are presented in all the web pages of the wel
Since CSS styles are written in a common place, it separates CSS and HTML, w
makes it easy for maintenance. Moreover, the tags in web pages are well orgar
with the style specifications and therefore it is easy to understand. This also redt
the sie of the web page theeby providing aster danloadsdr web pajes

CSS allows adapting the presentation of a web page to devices with different sci
sizs sulc as desktop monitgtablets or mobilest is considexd tha CSS along

with &waScript will be used in thexheersion of HTML called HTML5to bring
animaions and intexction to veb pajes

Know your progress

1. The web pages that remain the same until their code is changec
manually are called

2. Name two technologies that can be used to develop dynamic
web pajes

. The tag used to embed scripts is

. Wkite ary one ofthe uses oflient side scripting

. A l\aScriptife has thex@ension

. What is the advantage of using Ajax?

. Classify the following scripting languages into client side and
sewner side

JaascriptPHR ASR VBScript
8. .aspiles ae compiled using theslwsewver softvare
9. List the diferent ways ofimplementing CSS

~N O O A W

4.7 Basic concepts of HTML documents

HTML is the most widglused langga to write & pages Every web page is
actually an HTML file. Each HTML file is a plain text that defines a set of commanc
for creding hypetext documentsThese commandsegknavn asHTML tags.

While using theseggsome kywords mg be &taded to themwhich male the
instruction moe specit. These wrds ae knavn as #ributes Therefore, an

HTML documentis made up of tags and attributes which work together to decide
how the contents athe web page hae to be displed on the lowserActualy,

the stugt of HTML means the styaf tags and theitiibutes Bebre ging into

the details ofags and t#ributes let us hee a look &athe basic sictue of an

HTML document.
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4.7.1 Basic structure of an HTML document
The basic sticture of an HTML document is sh in Example 4.1.

Example 4.1: A sample HTML document to illustrate the structure of a web page

<HTML>
<HEAD>
<TITLE> This is the title of web page </TITLE>
</HEAD>
<BODY>
Hello, Welcome to the world of web pages!
</BODY>
</HTML>

You carsee some dhe words in the upper case within a paginde badkets<

and>. These ar HTML tays It is not necessathd tags be written in the upper
caseHTML is not case sengéi ¢ can use either the upper aeocase onven

a mix ofthe two. In this bookwe follow the style olusing the upper casw f

HTML tags and sentence case (i.e., the first letter is capital) for attributes to
distinguish them from other words or text.

As shown in Example 4.1, all HTML pages begin with theTtsig>and end

with tag<s/HTML>. There are mainly two sections in an HTML document namely
head section and body section.<HEAD>tag is used to define the head section.

The head section contains therimigion éout the documenitjduding the title

of the web page. TREITLE> tag is used to define the title of the page, which will

be displged on the title bar ahe bowser windw. The<BODY>tag is used to

define the body section. The body section contains the contents to be displayed ir
the web page. If we open this document in a web browser, it will appear as shown

in Figure 4.15
This & the title af web pege - Mosills Firelfoa
File Edfe  ‘View Higtory Doosmarks Tedals  Hen
i [+ e A o me fubunkigfsaen phe Bom| - -’i - n
& Thes &5 the title of web page A

Halln, Welcome to the world of web pages|

Fig. 4.15 : A sample web page opend in a web browser

VersionsinHTML: HTML was created by Tim Berners Lee in late 1991
but "HTML 2.0" was the first standard HTML specification which was
published in 1995. HTML 4.01 was a major version of HTML and it was
published in late 1999. The latest version, HTML 5 was released in 2012.
But it is still being modified for adding more multimedia integration.
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4.7.2 Bgs in HTML documén

As mentioned earlier, tags are the commands used in the HTML document that
web browses hav to forma and oganise our @b pajes to she the contents
Every tag consists of a tag name enclosed between the angledeudéts '
HTML tags are not case sensitive. Therefore theHteigs> <html> , <HtmI> |
<HtmL>, etc hase the same meaning

4.7.3 Container tags and empty tags

Most tays ae used in par an openingdaand alosing tg. For exkample<sHTML>

is the opening gganck/HTML> is the tosing tg.Note thathe dosing tg has the
same text as the opening tag, but has an additional forwar)l cfeshgter after

the irst ange biadket. Tegs tharequie opening taas wll as losing tg ae knavn

as container ¢gg Container igs ae plicdle for a sectionThe opening tais

given at the beginning of a section and closing tag is placed at the end of the sec
For example<HTML>and</HTML> forms the opening antbsing tg pais for

an HTML document.

Some tgs ae gven an gemption to thisule and these ¢g do notequie dosing

tag. Sub tags ae knavn as empty ¢ This kind oftag does not sparnver a

section.The ta@s<BR>, <HR> <IMG>, etc are examples oempty tgs e will see
these tgs in thedrthcoming section dhis hapter.

4.7.4 Atributes of tags

Certain parameters are frequently included within the opening tag to provic
additional inbrmation sut as coloymeaswmentjocdion, alignment or other
gopeaances to theah browser These pametes ae calledtiributes Most of

the attributes require a value. In HTML, the value can be given in single quotes
double quotes (i.etribute="value' or attribute="value" ). Each tag

has a standard set of attributes and we can use them as per the requirement.
atribute is usedjormally it gopeas after the ganame smsted by a spacdf

more than one attribute is used, their order of appearance is not important.

For exampleto chang the bakground colour otthe web page to ellov, we can
write the code aBODY Bgcolor = >. Here, Bgcolor is the attribute
andYellow is the wlue ofthis dtribute The other #ributes of<BODY>tag and
other tags will be discussed in the forthcoming section.

4.7.5 HTML Elements

A pair of tags and the content enclosed between these tags are known as an eler
Figure 4.16 shows that the Body element contains the operB@agwith
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atributes ifary, the dosing

tag</BODY>, and the Element

contents in between these t

tags MSEUSO0Q —+” Z—Q¥ Qy...~}Qm’
The basic sticture of an Opening tag Closing tag
HTML document contain

four sets oHTML tags Fig. 4.16 : An HTML element

They are:

<HTML> </HTML>
<HEAD> </HEAD>
<TITLE> </TITLE>

<BODY> </BODY>

4.8 Creating an HTML document

Now, let us cede a simple &b paye using the HTML codevgn in Example 4.1.

Text editos like Geaw, Gedit, TextPad,Notepad Notepad++,etc can be used to
crede HTML documentsThe ile is to be s@d with a name with artension

.html or.htm (for example, sample.html). Figure 4.17 shows an HTML code in
Geany editor, savedsasnple.html

sample.html - /homafubuntu - Geany

File Edit Search wiew Document Projectk Build Tools Help
L v i - X EH K59 - = ¥
cymboals | * | sample hbml M
Mo tags Found 1 q_l-:HTHL:-
z = =HEAD=
3 =TITLE> This is the title of web page =/TITLE=
4 = HEAD=
5 =BODY =
B Hella, wWelcame to the world of web pages!
r =, BODY =~
B < S HTHL >
]
22:55:41: This is Geany 0.18
Sratus Z2:55:43: New file "untitled” op-aned
2256200 : FRle fhomeiubunlusample. htmil saved
limecs cold sel:d IHNS TAB mode: Unix (LF} encoding: UTF-B Filetype: HTML ...

Fig. 4.17: HTML code in Geany Editor
Viewing an HTML document in a Browser

Once the HTML document is prepared, it can be viewed in a browser by opening

the document with the dwser There ae mary browses like Mazilla Fiefox,

Google Chrome, Internet Explorer, Netscape navigator, etc. Screen shots given in
this book, are obtained by opening the web page using Mozilla Firefox. The output
of the HTML code created using Geany can also be obtained by clickagitbe

button in the tool bar oGealy.
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4.9 Essential HTML tags

Let us hee a detailed discussion on the essegsadaied to cede web pages
The tags their useassociad dtributes and theirauesand their ppeaance in
the browser window will be illustrated in this section.

4.9.1 <HTML> - Starting an HTML page

The entie HTML document is boundey & pair okHTML>and</HTML> tags
The<HTML>tag identifies the document as an HTML document. In gefanab

is alvays theifst tag in an HTML pge and the/HTML> is the last taEverything
else in the &b page is in beteen these tvags That is the Head section and the
Body section lie inside thkieTML>and</HTML> tags It is a container ggpair The
main #&ributes ofthe<HTML>tag aeDir andLang.

Dir

TheDir attribute okHTML>tag specifies th@SIBNRE )RR

direction of the text to be displayed onthey 1 vY G English
page. This attribute can have values &ithe 2 w£C  French
(left-to-right) ortl  (right-to-left). By default] 3 U—C G

. . . - erman
the \alue ofthis dtribute istr . The \aluet v _
is used Wwen languges lile Arabic, Hebrew, | 4 2¥G  lalian
Chinese etc. are used for content presentg 5 veQ Greak
For example<HTML Dir= > specikes 6 veC  Spanish
that the document is to be read from righty - r£EQ  Arabic
left.

8 {"Q Japanese

Lang 9 Y$C  Hindi
TheLang attribute okHTML>tag specifiesth¢ g f1Q Russian
language we have generally used within #) 4 3- some common language
document. The valuen" is used for English codes
language and' is used to specify Italian language.
For examplethe codeHTML Lang = > speciies thathe languge used in

the HTML document is Arabic language. Some common language codes used v
Lang atribute ae gven inTalde 4.3.

4.9.2 <HEAD>- Creating head

It contains the head aih HTML documentyhich holds inbrmaion &out the
document sucas its titlescripts usedtyle dehitions etc The tay pai<HEAD>
and</HEAD> dedares the head sectidnis also a containegtpair




4.9.3 <TITLE> - Creating a title

Itis a container tag pair that contains the title of the HTML document, which will
gopear in the @ browser's title baifhe seah engine uses thdle to identify the

page. The tag pafITLE> and</TITLE> is used inside the tag paiEAD>and
</HEAD> to mention the document title.

4.9.4 <BODY> Creating a body

The body tag pa#BODY> and </BODY> specifies the document body section.
This section contains the content to be gepia the bawser winda. Henceall
other tgs which defne the document contenégven in the bogisectionBebre
discussing thes@tdet us discusskious Hributes of<BODY>tag.

Background

This dtribute sets an irga as bdground br the documents bgdrThis dtribute
of <BODY>tag males the pge moe dtractve. The geneal formd is:

<BODY Background =  "URL of the picture” >

The HTML code given in Example 4.2 shows the sky as the background image of
a web page.

BExample 4.2: © sd an imag a backgound for a web page

<HTML>
<HEAD>
<TITLE> Background Image </TITLE>
</HEAD >
<BODY Background =  "Sky.pg" >

</BODY>
</HTML> Background Image - MozillaF - 0O X

File Edit WView History Bookmarks

@ Background Image R i

Here, the HTML code in Example 4
is modified by prioviding an attrib
Background with the value "S¥jpg"
in the <BODY> tag as<BODY
Background=  "Sky.jpg" >.Before
opening the page, we have to plac
Image file in the current worki
directory. The web page is disphed ag
shown in Figure 4.18.

.,

— oy el

Fig. 4.18 : An image as background
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Bgcolor

This dtribute speciés a colourdr the bakground of the document bgdFor
examplegBODY Bgcolor = > will display the background in grey
colout

The \alue ofBgcolor atribute can be gen in tvo ways

» Color_name- specifies the background colour with a colour name (like "red",
"grey" etc.)

* Hex_number- specifies the background colour with a hexadecimal code (like
"#ff6080", "#303030" etc.). Each hexadecimal code will be preceded with :
hash sign #.

The six digit number and letter
combinations represent colours | Colour
gving their BB (Red, Green,Blue)
value Of the six digitsthe frst two
digits represent the amount of red, t
second two digits represent the amoil
of green, and the last two digi
represent the amount of blue as
hexadecimalalue in theange 00 - FF
For example #000000 is lad,
#FFO00O is bright red, #00FFOO i
bright green, and #FFFFFF is whil
(fully saturated with all the thre
colous). We can ty various colour
combinations according to our choix,cTable 44 List of colours with their
of hex number Talle 4.4 shas a éw o :

colours with their Names and Hex ame and Hexadecimal value
values

Colour
HEX

Colour
Name

Black = #000000
Red #FF0000
Green #00FFO0O
Blue #0000FF

Yellov #FFFFOO

Aqua  #OOFFFF

Grey #COCOCO
White = #FFFFFF

Text

This attribute specifies the colour of the text content in the page. By default t
browser displgs the tet in Hadk colour on a hite/grey ba&ground.\We hae
already discussed how to change the background coloBgaading attribute.
Simillaly the colour ofthe text can be ltanged using theti@ibute Text . For

example <BODY Text = > shaws the tgt in yellov colour Like
Bgcolor , the value ofext attribute can be given as colour name or hexadecimal
code For exampleText = "Blue" or Text = "#00FFDD"  etc
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Link , Alink and Vlink

A hyperlink is an element, a text or an image that we can click on, and jump into
another document or another section of the same document. A hyperlink points to
a whole document or to a speciélement within a documeWe will discuss
hypetink in detall leer in this bapter.

Link : This attribute specifies the colour of the hyperlinks that are not visited by
the viever. The deéult colourdr Link atribute is lue

Alink : It specifies the colour of the active hyperlink. The link remains active only
for the moment the mouse is clicked on it. Hence at the time of selection
the colour of the link will be changeditak value. The defaultink
colour is green.

Viink : It specifes the colour dhe typefink whidch is alead visited i the viever.
The default colour fonink is purple.

Leftmargin  and Topmargin

The margin refers to the blank area left from the edge of thiecpageyin

attribute is used to leave some blank area on the left side of the document anc
Topmargin refers to the kank aea athe top edg of the document winao The

value is spe@d in piels

For example<BODY Leftmargin = Topmargin = > will male

the body text indent 60 pixels awa
ffom eft edge ofthe page anf TS TSP

pixe|s away from the top edgE File Edit Wiew History Bookmarks Tools Help

the page @| This is the Litle of web page

The code in Example 4.3 is

illustration to the attribute Hello, Welcome to the werld of Web Pages!...

Bgcolor , Text , Topmargin , and

Leftmargin ~ of <BODY>tag. L B
Figure 4.19 shows i

corresponding web page. Fig. 4.19: Use of attributes with BODY tag

BExample 4.3: © sd a wlour in the backgound of a web page

<HTML>
<HEAD>
<TITLE> This is the title of web page </TITLE>
</HEAD>
<BODY Bgcolor= Text=
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Topmargin= "70" Leftmargin= "60" >
Hello, Welcome to the world of Web Pagest!........
</BODY>
</HTML>

Know your progress
1. HTML stands for
2. What is a container tag?

& 3. The type of tag that requires only a starting tag but not an ending
tag is called

4. Stde true or &lse
a. Tags ae case sensii
b. Bgcolor is an #ribute of <BODY>tag.
C. <TITLE> tagis an emptyda
d. Dir is an #ribute of <HEAD>tag.
5. Name the tiributes of<HTML>teg.
6. What is the use of attributes in a tag?
7. List the diferent dtributes of<BODY>tag.

Create an HTML document to display the name of your school with
an image of the school as background of the web page. Then modify
the page by changing the colour of the text and background.

§

Let uis do

4.10 Some common tags

We hae discussed the basigsand theirtaibutes neededf an HTML
documentThele ae seeral other tgs with which web paje contents can be made
more dtractve.Some otthese tgs ae useddr formating the t&t contents in the
body section othe HTML document and thedore the/ ae calleddrmating
tags Now let us see some hlem which ae essentiabf the |gout of the bogy
content.

4.10.1 <H1>, <H2>, <H3>, <H4>, <H5> and<H6> - Heading tags

A heading is a word, phrase, or sentence given at the beginning of a written pas:
that explains what it is about. Headings are typically displayed in larger and
bolder bnts than nanal bog texts HTML has six kels ofheadings @m<H1>
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to <H6>. Here<H1> credes the bigest tat and<H6> the smallestVhile displging
ary headingbrowser ads one line befe and one line after tieeadingThe main
attribute of this tag /8ign and the possible values are,

Left . Textis aligned to the left ngan.
Right : Textis aligned to the right nyan.
Center : Textis aligned to the ceatof the pae.

Example 4.4 shows different heading types and alignments and Figure 4.20 show
the corresponding web page.

BExample 4.4: © illustrate different heading dyles

<HTML>
<HEAD>
<TITLE> Heading Tags  </TITLE>
</HEAD >
<BODY Bgcolor= "#FFEFD5" >
<H1 Align=‘left" > This is a Heading type 1 </H1>
<H2 Align= ‘"center" > This is a Heading type 2 </H2>
<H3 Align=‘"right" > This is a Heading type 3 </H3>
<H4> This is a Heading type 4 </H4>
<H5> This is a Heading type 5 </H5>
<H6> This is a Heading type 6 </H6>
</BODY>
</HTML>
Heading Tags - Mozilla Firefox = O X

File Edit WView History Bookmarks Tools Help

& Heading Tags =

This is a Heading type 1
This is a Heading type 2

This Is a Heading type 3

This is a Heading type 4
This is a Heading Lype 5 @
Thix is a Heading type &

Fig. 4.20 : Setting different heading tags with different alignments
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4.10.2 <P>tag - Creating paragraphs

The<P> tag endales usd organise the e within the<BODY>tag into paagrahs

It indicdes a n& paagrah and insticts the bowser to ad a bank line bedre

the paagrgh. Paragrghs in HTML acts onch like the paagrahs in ag word
processorThe paagrph element lggns with theP> tag and ends witk/P> tag.
TheAlign attribute sets the alignment of the text in the paragraph with the value
left ,right ,center OF justify

The code given in Example 4.5 shows how paragraphs are designed with differ
alignmentd=igue 4.21 shes he esultant wb pae.

Example 4.5: © design maragraphs with difierent alignmernts

<HTML>
<HEAD>
<TITLE> Paragraph Tags </TITLE>
</HEAD>
<BODY>
<pP>
This paragraph contains
a lot of lines in the source code,
but the browser ignores it.
</P>
<P Align="right" >
This paragraph contains a lot of spaces
in the source code,but the browser ignores it.

</P>

<P Align="justify" >

The number of lines in a paragraph depends on
the size of the browser window.

If you resize the browser window, the number of lines
in this paragraph will change.
When we align a paragraph as justify, the space between
the words in a line will be adjusted
so that the lines will be both left and right aligned
at the same time.
</P>
</BODY>
</HTML>
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Paragraph Tags - Mozilla Firefox

File Edit Wiew History Bookmarks Tools Help
& Paragraph Tags , -

This paragraph contains a lot of lines in the source code, but the browser ignores it.
This paragraph contains a lot of spaces in the source code, but the browser ignores it.

The number of lines in a paragraph depends on the size of the browser window. If you resize the
browser window, the number of lines in this paragraph will change. When we align a paragraph as
Justify, the space between the words in a line will be adjusted so that the lines will be both left and
right aligned at the same time.

Fig. 4.21: Use of <P> tag with Align attribute

In Example 4.5, we can see that the source code contains three lines in the firs
palagrah and tw lines in the second pgrah with etra space8ut the veb

page of this code shwn in Figue 4.21 ges a sirg line br the frst two paagrahs

Tha is the bowser will emore etra spaces andtea lines Wwen the pge is
displayed. Note that the second paragraph is right aligned and the third paragrapl
Is aligned as justified. Any number of spaces and any number of lines count as onl
one space. Therefore with HTML, we cannot change the output by adding extra
spaces or extra lines in the HTML code. But this is possible in HTML. Now let us
discuss hwe an &tra line can be ddd to the tet content using<BR>tag. Note

that the web pages obtained in large or small screens and resized windows may n
match with the one given in Figure 4.21.

4.10.3 <BR>tag - Inserting line break

The purpose of BR element is that it creates a line break within a block of textin a
web page. TheBR>tag is used to break the current line of text and continue from
the beginning of the next line. KBR>tag is an empty tag, which means that it

has no endingl(sing) tg.

The HTML code in Example 4.6 displays our National Pledge and Figure 4.22
shows the resultant page in which we can see the eBecttafy and the difference
between<P> tag anckBR>tag.

BExample 4.6: ® showv the Naional Pledge with line breaks

<HTML>
<HEAD>
<TITLE> Line Breaks < ITITLE>
</HEAD >
<BODY Bgcolor = "#FFEFC5" >
<H1 Align = ‘“center" > Our National Pledge </H1>

<P>India is my country and all Indians
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are my brothers and sisters. <BR>
| love my country and | am proud of its
rich and varied heritage. <BR>
| shall always strive to be worthy of it. <BR>
| shall give respect to my parents, teachers and all
elders  and treat everyone with courtesy. <BR>
To my country and my people, | pledge my
devotion. <BR>In their  well-being and prosperity alone
lies my happiness.
</P>
</BODY>
</HTML>
Line Breaks - Mozilla Firefox = 0O X
File Edit view History Bookmarks Tools Help
¥ Line Breaks oy r

Our National Pledge

India is my country and all Indians are my brothers and sisters.

[ love my country and [ am proud of its rich and varied heritage.

I shall always strive to be worthy of it.

I shall give respect to my parents, teachers and all elders and treat everyone with courtesy.
To my country and my people, [ pledge my devotion.

In theirwell-being and prosperity alone lies my happiness.

Fig. 4.22 : Output showing the use of <BR>tag

Referring to Example 4.6 and Figug.24fill in Tade 4.5 with
gopropriae points to distinguish beten<P> tag anckBR>tag.

<P>tag <BR>tag
Breaks the current line and continues to
the next line.
Container tag
Table 4.5: <P> tag Vs <BR> tag
4.10.4 <HR>tag - creating horizontal line

The<HR>tag ploduces a hoantal line (le) spead aass the width afhe bowser
window. We can bang the sig (thi&kness) and width (length)tbg line using its
attributessize andwidth . The value ddize is given in pixels; and the value of
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Width attribute is given in pixels or in percentage of total width of the document
window (72 pixels = 1 Inch). The other important attributeRefag aréloshade
andcColor . TheNoshade atribute has noalue The Color atribute sets the
colour ofthe line (ule).Remember thiaHR>is an empty grObviousy Align  is
another eiribute which males the alignment difie wlerleft ,center Orright

The code given in Example 4.7 creates a web page as shown in Figure 4.23 to sho
the efect of <HR>tag and itstéributes

Example 4.7: © draw various types of lines

<HTML>
<HEAD>
<TITLE> Horizontal Rules </TITLE>
</HEAD >
<BODY Bgcolor= >
<H1 Align= > Horizontal Rules </H1>
Line 1 <HR Width= Align= > <BR>
Line 2 <HR Width= Align= Noshade > <BR>
Line 3 <HR Size= Width= Align= > <BR>
Line4 <HR Size= Width= Align= Noshade ><BR>
Line 5 <HR Size= Width= Align= Noshade
Color= > <BR>
Line 6 <HR Size= Width= Align= Color= >
</BODY>
</HTML>
Examining this HTML document and its
output, can you identify the similarifi e =
and the differences in the Shapes Of [l & s w0 oo fees mel
Here, the first two lines are dra Horizontal Rules

without thesize attribute and the firg
line hasn't anyoshade atribute. Line 3
and Line 4 are of size 10 but the tf *=e=
one does not have amypshade |pimes
attribute. The last two lines have
additional &ribute Color . Note the|*"¢*
different shapes of these lines in ¢
caseYou my modify this code with &
possible values for different attriby tne6
and see the changes in the web
during wur ld actvity.

Line 1

r'IMI:—{E]'.’4.23 . Different types of horizontal rules
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4.10.5 <CENTER>tag - Centering the content

The<CENTR>tag brings the content to the certf a web page horiontally. The
content may be text, image, table, etc. This is a container tag and the content encl
between<CENTER=anNd/CENTER>tag pair will be cerdd in the bawser winda..

Thetr is no dribute r this ta.

4.10.6 Bxt formatting tags

The tet in the veb page can bedrmated,as ve often do in wrd process@. The
importance ofa text is usuall specied with €dures sule as boldtalicsundeling
etc. Let us discuss the HTML tags available for this purpose.

<B> - Making text bold

This tag sets the text style to bold.Eheelement displays the content enclosed
in bold typeface.

<I> - Italicising the text

It sets the te style to italicSThe content erased beteen<i> and</I> tags
become italicised.

<U>- Underlining the text

The<u>tag is used to underline atextin HTML. The contents enclosed betwee

<U>and</U> tags become undered.The rmating tags<U>, <B>andkl> can
be combined, so that the content will become bold, italicized and underlined.

<S> and<STRIKE> - Striking through the text

The<s> and<STRIKE> tags are used for the same effect. They display the text ir
strike thiough styleFor example Fhank-pu-allis a strik thiough tet.

<BIG> - Making the text bigsized

The<BIG> tag is used to makhe content bggr in sie than the nonal text siz.

Itis often used to emphasise thedor lines in the documenNrmally the bnt
siz of <BIG> tag is one s&bigyer than the cuent ont siz.

<SMALL> - Making the text smallsized
The<SMALL>tag is used to make the size of the text smaller than the current siz

Normall the bnt siz of <SMALL>tag is one sesmaller than the ceant font
size.

<STRONG> Making bold text

The<STRONG:#ag is a phase tg.It defines an impdant text. The<STRONG#ext
is usuayl rendeed in bold&celt is just the same &&> tag. The stong element is
used to emphasize a phrase ofc@xtent.
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The code gen in Example 4.8 illuates the pplicdion of these tgs For instance
let us quote the words of Mahatma Gandhi. Figure 4.24 shows the resultant web
page of this code.

BExample 4.8: © illustrate the text formatting tags

<HTML>
<HEAD>
<TITLE> Formatting Tags </TITLE>
</HEAD>
<BODY>
<pP>
<CENTER><BMahatma Gandhi  </B>is the <|> <U> Father of
our Nation.  </U> </I> </CENTER>
Every student must learn the inspiring words (quotes)
of Gandhiji. It will inspire everyone. Let us have a
look at it.
</P><BR>
<SMALL>The weak can never forgive </SMALL>.
<BIG> Forgiveness is an attribute of the strong </BIG>
<BR> Live as if you were to die tomorrow.
<STRONG=>earn as if you were to live forever. </STRONG>

</BODY> Formatting Tags - Mozilla Firefox = 0O X

</HTML> [ File Edit View History Bookmarks Tooks Help
@] Formatting Tags dn -
Mahatma Gandhi is the

Every student must learn the inspiring words (quotes) of Gandhiji. Tt will
inspire everyone. Let us have a look at it.

The weak can never forgive . Forgiveness is an atiribute of the strong
Live as if you were to die tomorrow. Leamn as Iif you were to live forever,

Fig. 4.24: lllustration of text formatting tags
Let us see some more tags which give the text some special appearance.

<EM>- Emphasising the text

The<EM>tag is used to emphasise the text. In practice, the element is usually
rendeed in italicsThe efect of usingckEM>tag is the same astlof<I> tag.

<SUB>and<SUP>tags- Creating subscripts and superscripts

We have studied the molecularrinula of weter, sulfuric acidgtc in high shool
dasseObviousy they ae HO and HSO, respectiely. How can v epresent
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sud notdions in HTML2Me can see thine igures ag written in subscripdfim.
The<SUB>tag is used to ede subscripts in agwpage. V& can displethe tet
H,O with the codéksuB>2</SUB>O.

Similaly, the supescripts as in agraic &pressions lik(a+bj= & + 2ab+ b?can
be represented by the taypP> The above expression can be written as

(atb) <SUP=2</SUP> = a <SUP=2</SUP> + 2ab + b  <SUPx2</SUP>
<BLOCKQUOTEand<Q>tags - Indenting a quotation

The<BLOCKQUOTEtgg is used to indent the contentlesed in theseda The

HTML <Q>tag (Quote tag) is used to indicate the text enclosed in double quotatic
marks with an indent. This tag is intended for short quotations that do not requir
palgrah breakswheras<BLOCKQUOTEIS useddr long quotaons

The illustration of the tags mentioned above is done in Example 4.9. Let us remem
tha World Ervironment D& is celerated on dne 5Let us cede thoughtsdr

this dg and oede a veb page using thesega The coresponding @b paje is
shown in Figure 4.25.

BExample 4.9: © illustrate <SUP> <BLOCKQUOTEand <Q> tags

<HTML>
<HEAD>
<TITLE> BlockQuote and Q tags </TITLE>
</HEAD>
<BODY Bgcolor= Text= >
Every year we celebrate World Environment Day on 5 <SUP>
th </SUP> June. Let us have a message to all on this
occassion.
<BLOCKQUOTE> <B3une 5 <SUP>th </SUP> is World Environment
Day. </B>

Mother nature too needs care and protection. Show her
your care by caring for her trees. Love trees and love
nature. And work for a greener environment because
generations have to come... The future depends on us...
</BLOCKQUOTE>
<Q>Keep your world clean and green. Save trees, Save the
environment!!
</Q>
</BODY>
</HTML>

I:
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From Figure 4.25, it can ke <
- BlockQuote and § tags - Mozilla Firefox - X
_Seen that th? first para?]r File Edit View History Bookmarks Tools Help
IS a noma paag r@ ' | 8] BlockQuote and Q tags a7
which starts from the le t

Every year we celebrate World Environment Day on 5 ™ June. Let us

edge of the browsg have a message to all on this occassion,

window. The supescripting "
. . . June 5 is World Environment Day. Mother nature too
is also applied in it. Tk needs care and protection. Show her your care by caring for

second paragraph starts v her trees. Love trees and love nature. And work for a greener
environment because generations have to come... The future

an indent due to the use|  depends on us..

<BLOCKQUOTEEeg. Finall, “Keep your world clean and green. Save trees, Save the environment!!
the third paragraph is with
doulde quoteslt is the
content enclosed by the>
tag pair Obsere the alignment othese pagrghs alsoNote thd, the
<BLOCKQUOTEtag may include methan one paragraph

Fig. 4.25: Output of Example 4.9

Know your progress
. Name some dthe text formating tays
. List the diferent dtributes of<HR>tag.
. How many levels of heading tags are available in HTML?
. Write an HTML code ggnent to displaxé+ys.
. Stde True or Rlse
a. <BR>tag is an emptyda
b. <EM>and<I> tags have same usage in HTML document.
c. <U>and<I> tags ae not allaved to be used gether
6. What is the use eSTRONG:tag?
7. Which tag perbrms the same function asttbb<STRONG>
tag?
8. Pick the odd one out from the following:
a.HTML b. ALIGN c. HEAD d. CENTER

4.10.7 <PRE>- Displaying preformatted text

Suppose avant to dispkathe content asanenteed in the tet editor The<PRE>
tag can &cilitde this pupose Normally the bowser delimitted thehite spaces
new line baiactes,the td spacestc Therfore,we can tun off the automiic
formating gplied ly the bowser with the help ofPRE>tag. This ta tells the
browser thethe entosed t&t is peformated and should not beforméted aain;
l.e, it tells the bowser to displathe tat exacty in its originaldrm.

L]
g~ WN -
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Example 4.10 and Figut.26 ge us an idea dhis tay.Let us cede a veb page
tha contains some gjans or'World Environment Dg.

BExample 4.10: @ illustrate <PRE>ag

<HTML>
<HEAD>
<TITLE> Pre Formatting tags </TITLE>
</HEAD>
<BODY Bgcolor = "#eeeB8aa" Text= "#b22222" >
<PRE>
Don't Pollute Water,
Don't Pollute Air,
Don't Pollute Environment,
And Don't Pollute Yourself,
Celebrate World Environment Day ...

</PRE>
</BODY> Pre Formatkting tags - Mozilla Firefo: -
</HTML> File Edit View History Bookmarks Tools
The web page in Figu @| Pre Formatting tags | o -
i Don*t Pollute Water,
4'2,6 ShO\_NS_ that anythl Don't Pollute Air,
written withinkPRE>and Don't Pollute Environment.

. And Don't Pollute Yourself,
<_/PRE> tagS_ Wl” be Celebrate World Environment Day ...
displayed as it is in t
HTML document.

Fig. 4.26: lllustration of <PRE> tag
4.10.8 <ADDRESS> Displaying the address

The<ADDRESS:gg defnes the contact infmation for the author/evner ofa
document or an ticle. The content ofhis ta can inltide namgohone mimbes,
PIN numbes,e-mail adresse®tc Most ofthe bowses displg the tats in italics

The code gen in Example 4.11 illua#s the<cADDRESS:#eg. The gpeaance of
this page is shown in Figure 4.27.

Example 4.11: © illustrate <ADDRES> &g

<HTML>
<HEAD>

<TITLE> Address tag </TITLE>
</HEAD>

<BODY Bgcolor="#DDAODD" >
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The contact details of the "SCERT" is the following:
<ADDRESS>
State Council of Educational Research and Training
(SCERT), <BR>
Poojappura, <BR>
Thiruvananthapuram, <BR>
PIN: 695012, KERALA. <BR>
Tel : 0471 - 2341883
</ADDRESS>
</BODY>
</HTML>

Address tag - Mozilla Firefox = 0 X
File Edit View History Bookmarks Tools Help
The<ADDRESS#ag is| # address tag ok -

usually used to descr| The contact details of the "SCERT" Is the following:
a postal attesswhen | State Council of Educational Research and Training (SCERT),

it is considered as mﬁlﬂ,}fmmm,
part of the contaq PIN: 695012, KERALA.
information .| Tel:0471 - 2541863
Although the address
element displays the
text with the same dailt styling as thaf <I> or<EM>elementst is suithle for
use Vinile dealing with contactamiation. Typicaly anckADDRESS>xlement can
be placed inside thaoter which contains irdrmaion a&out the authgropyright,
etc of the curent sectionf ary.

Fig. 4.27 : Véb page containing <ADDRESSag

4.10.9 <MARQUEE> Displaying text in a scrolling Marquee

So fir ve discussed theggin HTML thajust displgthe contents in thedwser
But there is a tag call@taRQUEEwhich displays a piece of text or image scrolling
horizontally or vertically in the web page.

Given belwv is the list ofmportant dtributes thaare used witkMARQUEE#&g.

* Height : Sets the height of the marquee in pixels or in percentage of browser
window height.

* Width : This specifies the width of the marquee in pixels or in percentage of
browser window's width value.

» Direction : This specifies the direction in which marquee should scroll. This
can hae a alue likup, down, left  oOrright

* Behaviour : This specifies the type of scrolling of the marquee. This can have
a value likecroll ,slide andalternate
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Scrolldelay  : This speciés time dejabetveen edtjump This will hae
value in seconds like 10, 15, etc.

Scrollamount  : This specifies the speed of the marquee text.

Loop : This specifies how many times the marquee element should scroll ¢
the screen. The default valudiigse , which means that the marquee scrolls
endlessl

Bgcolor : This speciés bakground colour in tens of colour name or colour
hex value.

Hspace : This specifies horizontal space around the marquee. This can be
value in pixels or percentage value.

Vspace : This specifies vertical space around the marquee. This can be ava
in pixels or percentage value.

The code given in Example 4.12 illustrates the ag@ROUEEtag and Figure
4.28 shows the corresponding web page.

BExample 4.12: @ illustrate <MARQUEE*ag

<HTML>
<HEAD>

<TITLE> HTML marquee Tag </TITLE>

</HEAD>
<BODY>

<MARQUEEWidth=""50%" > This will take only 50% width of
Browser Window </MARQUEE>
<MARQUEEHeight= "100" Hspace= "100" Bgcolor= "#44BB22"

Direction= "up" > Scrolling up </MARQUEE>
<MARQUERHeight= "20"  Vspace= "30" Bgcolor= "#FFBBO00"
Direction= “right" > This will scroll from left to right
</IMARQUEE>
</BODY> i
HTML midigees Tag - MEHilE Flsion
</HTML> Pile  ehit 'gm-.- I!Iu.—:,l Boghmerky  Soals  Belp
The first marquee starts frq # k. sarsus 1y v
the middle and scrol L=

towards the left of th
window since the width
50%. The second marque
in the green coloured porti1 8 will-bcroll friven aft 3o right
and 100 pixels height

provided br scolling The Fig. 4.28 : Marquee tag with different attributes
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scroll area is set 100 pixels horizontally away from the left margin. The third marquee
Is filled with the background colour "#FFBB00" and placed 30 pixels vertically
below the previous marquee. The scroll window has a height of 40 pixels and it
scolls from left to rightinstead ofamords or phasesae can also use iges as the
marquee content.

4.10.10 <DIV> - Formatting a block of text

The<DIv> tag is used for defining a section or a block in the document. With the
<DIV> tag,we can gpup lage sections ad TML documents tgether anddrmet
them.This section nyecontain pagrahs tables etc Most bowses place aline
break bedre and aftetDIv> elementsThe dtributes of<DIv> tag ae:

Align : sets the horizontal alignment with valkfes, right , center , and

justify
Id . assigns a unique ideietifor the ta.
Style : indicdes hav to render the content in tes of colout font, etc

In Example 4.13, we ugalv> tag to applglign andstyle . Figure 4.29 shows
the resultant web page.

BExample 4.13: © illustrate <DIV> tag

<HTML>
<HEAD>
<TITLE> DIV Tag </TITLE>
</HEAD >
<BODY Bgcolor= >
<H2 Align= > Success Story </H2>
<DIV Align= Style= > One day a

partially deaf four - year old child came home with a
note in his pocket from his teacher, "Your Tommy is too
stupid to learn, get him out of the school."
<P>His mother read the note and answered, "My Tommy is
not too stupid to learn, | will teach him myself." And
that Tommy grew up to be the great Thomas Alwa Edison.
</P> He had only three months of formal schooling.
</DIV>
All success stories are stories of great failures.
You learn from your failure and move forward.
</BODY>
</HTML>
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DIV Tag - Mozilla Firefox

File Edit Wiew History Bookmarks Tools Help

& DIV Tag o -
Success Story

One day a partially deaf four - vear old child came home with a note in
his pocket from his teacher, "Your Tommy is too stupid to leamn, get him
out of the school.”

His mother read the note and answered, "My Tommy is not too stupid to
learn, I will teach him myself.* And that Tommy grew up to be the great
Thomas Alwa Edison.

He had only three months of formal schooling.
All success stories are stories of great failures. You learn from your
fallure and move forward.

Fig. 4.29 : Application of <DIV> tag

4.10.11 <FONT>- Specifying font characteristics

The<FONT>tag allows us to change the size, style and colour of the text enclost
within<FONT>and</FONT> tags It is geneally useddr changing thepgeaance
of a short segment of the document. The attributgzoofT>tag are:

Color :This attribute sets the text colour using either a ColorName or a colou
in the Hxadecimaldrma.

Face :This attribute specifies the font face. If no face attribute is mentioned, the
document text in the default style is used in the first font face that the
browser suppas.

Size  :This attribute specifies the font size whose value ranges from 1 to 7, wit
default value 3.

The code given in Example 4.14 illustrates the usegeNaft-tag and Figure
4.30 shows the corresponding web page.

Example 4.14: @ illustrate <FONT>tag

<HTML>

<HEAD> <TITLE> Font tags </TITLE> </HEAD>

<BODY Bgcolor=  "#eee8aa" >
Every success story is also a story of great failure.
The only difference is that every time they failed,
they bounced back. <BR><BR>
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<FONT Size= Face= Color= >
Successful people don &apos; t do great things,
they only do small things in a great way.
</FONT>
</BODY>
</HTML>

In the above code, we markesSiRiauss

the output, we can understand {

this is for getting the single qu{ SU¢cessful people don't do
in the worddon't. There are sevef 97 €at things, they only do
other hamctes lile this They ae | SMall things in a great way.

Fili Edit

portion &apos; in geen colour . ... ...

What do you mean by this? Fr{| every succsss stary & akso & story of greast fathire. Tha anly
difference is that every time they Tailed, they bounced hack

Wirw  HEory Soskmarks Teok Hedp

discussed in the following section.

In HTML, the symbols like, >, &,

etc. have special meaning and cal Character

be used in the HTML documents
part of the text content. The brow
treats these symbols as the punctu
marks of HTML words like tags a
entities For example the antg
brackets and> are used to expre
tags Sqwhen ve want to dispkathese
symbols as part of the text in the
page,we nmust use HTML entitie
Tale 4.6 sha's a list ofa few special
chaiactes and their equalent entities

In order to display the text A<B
A > C in aweb document, we hav

Fig. 4.30: lllustration of <FONT> tag
4.11 HTML entities for reserved characters

®

Entity Description
WY “=iNon Breaking Space
W ¢ ¥ Double quotation mark
Wi =lSjngle quotation mark
W' ZiltAmpersand

W ¥1 Less than

W™ ¥1(Greater than
W™ il Copyright Symbol

W¥ £’ «(Trademark Symbol

W £ —"IRegistered Symbol

SpeCify it in the HTML document ASable 4.6 : List of entities and their description

A &lt; B &amp; A &gt; C

4.12 Adding comments in HTML document

Itis a @od pactice to atlcomments in HTML documepgspeciaflin complg
documentsComments help us to unsiand the code and it irases the code
readaility. HTML provides commentdeto insercomments in the saxe code

|126
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Comments arnot displged in the owser winde. HTML comments & placed
within<!-- --> tag. So ag content placed withigt-- --> tag will be
treded as a comment and will be complageioed ty the bowser In Geary
editor the commentsadisplged in ed colourThe code in Example 4.15 illests
the use of comments and Figure 4.31 shows the resultant message.

BExample 4.15: @ illustrate the use of ommernt tag

<HTML>
<HEAD> <!-- Document Header Starts -->
<TITLE> Comment Tags </TITLE>

</HEAD>
<BODY Bgcolor= >
<!I-- This is a comment -->
<p>The paragraph starts here. Comment statements are
not displayed in the browser window </p>
<l-- Comments are not displayed in the browser -->
</BODY>
SRRV IR Comment Tags - Mozilla Firefox = 0O X

File Edit view History Bookmarks Tools Help

& Commenk Tag: -:.r' b
The paragraph starts here. Comment statements are not
displayed in the browser window

Fig. 4.31: Comments in HTML

Know your progress

. How are special characters represented in HTML?
. Face atribute is used with gta

. List the #ributes of<FONT>tag.

. What is the use ePRE>tag?

. For scolling a t&t, we use da

. What are the main attributesxpfARQUEEtag?

. What is the use eADDRESS:$ag?

. Wha is the nomal bnt siz in<kFONT>tag?

. Name the mainttaibutes of<DIv> tag.

© 00 ~NO Ol WN -

E
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4.13 Inserting images

Images always make content presentation more attractive and communicative. Nov
a dgs most ofthe websites a rid in visualdNew versions ofHTML come with
mary web developmentéddures but the codeaquied br adling imges is simple
HTML provides a @@<IMG> to insetimages in HTML pges The bllowing is the
simple way of using this tag:
<IMG Src = >

The<IMG>tag is an emptydgeand it has maratributes Scc is the maintaibute

and it spedés theife name othe imge to be inséed.\We can use JPEBNG or

GIF imege files based on our negolg male sue tha the corect flename with

the extension is specified using Src attribute. If the image file is not in the current
working diectory,we hae to specify the gaof the fle or the URL Wwere the fle

Is available.

Setting space for the image

We can set the space in tieb pege for the imge by specifying thealuesdr the

width andHeight dtributes The \alues a gven in tems of either pigls or
percentage of its actual size. If these attributes are not specified, the browser wil
display the image in its actual size.

Now let us discuss Wwdo set space beten imges WWe knav thd there ae two
types of space between the images when they are placed in a window - vertice
space and horizontal space. HTML offers two attrities andHspace , for
providing vertical spacing and horizontal spacing between the images in the wek

page.
The HTML code in Example 4.16 demonstrates the two types of spacing discussec
above and Figure 4.32 shows the web page obtained from the code.

BExample 4.16: @ provide different types of gacing br images

<HTML>
<HEAD>
<TITLE> Inserting Images </TITLE>
</HEAD>
<BODY Bgcolor= >
<H2 Align= >Inserting vertical and horizontal
spacing between images </H2>
Here the images are placed with <B><I><U> Vspace and
Hspace </U></I></B>  attributes <BR>
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<IMG Src= "book3.jpg" Height=  "50" Width= "70"
Vspace= "10" Hspace= "10" >
<IMG Src= "book3.jpg" Height= "50"  Width= "70"
Vspace= "10" Hspace= "10" > <BR>
<IMG Src= "book3.jpg" Height= "50"  Width= "70"
Vspace= "10" Hspace= "10" >
<IMG Src= "book3.jpg" Height= "50"  Width= "70"
Vspace= "10" Hspace= "10" > <BR>
</BODY>
</HTML>

Flgure 4.32 ShOWS that t Ridemiting Irr-qn--nl.l.l Firelax
images are placed within {37 5 ™ e B A A :
g!Ven width and he'ghtg and Inserting vertical and horizontal spacing
distance between the image between images

according to the specifiq i s Vi i ol b
horizontal and ertical spacing % %

Now let us discuss anoth
important attributeglign  for @ %
<IMG> tag, which aligns tf
image with respect to the base&ig. 4.32: Images within the specified size and with
line of the text. The possible horizontal and vertical spaces between them.
values for this attribute are the following:

Bottom : Aligns the bottom of the image with the baseline of the text and this is
the dehult setting

Middle :Aligns the middle of the image (vertically) with the baseline of the text
Top - Aligns the image with the top of the text.

Let us see the effect of these values for the attribute Align. Example 4.17 and Fig
4.33 demonsgdie this

Example 4.17: 1o provide different alignmerts for an imag

<HTML>
<HEAD>
<TITLE> Alignment of Images </TITLE>
</HEAD>
<BODY Bgcolor= "#EOFFFF" >
<H2 Align= ‘"center"  >Alignment of Images </H2>
This Image is <I><U> aligned at the bottom </U></1>
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<IMG Src= "book3.jpg" Height= "40"  Width= "50"
Align="Bottom" > <BR> <BR>
This Image is <I><U> aligned at the Middle </U></1>
<IMG Src= "book3.jpg" Height= "40"  Width= "50"
Align="Middle" > <BR> <BR>
This Image is <|><U> aligned at the Top </U></I>
<IMG Src= "book3.jpg" Height= "40" Width= "50" Align= "Top" >
</BODY> Alignment of Images - Mazilla Firefox BN 3%
</HTML> File Edit WView History Bookmarks Tools Help

There are some more values fof
Align dtribute of <IMG> tag. They
are left and right, which align {
image the left and right sides of
browser windw respectiely.

@ alignment of Images -] -

Alignment of Images

This Image is ali |%

This Image is mmm_mmmm%

Alignment af mages - Mocilla Firelfes

Fde Ddit Wiesw Hisboory Bockmarks Tools

¥ Algnment of Images -

Alignment of Images
% This Image 15 aligned iaft

Obsewre Figue 4.34jn which
the left and right alignments
Images in the browser wind
== | are shovn. Write the HTML

Fig. 4.34: Images aligned left and right ofdocument for this web page.
browser window

Setting border around an image

This Image is aligned oighs

Let us do

Suppose we want to give a border to an image inserted in a web page. It is possib
with theBorder dtribute of<IMG> tag. The thi&kness othe boder can be seyb

giving appropriate value to this attribute. The HTML code in Example 4.18 and
the corresponding web page shown in Figure 4.35 give the effect of border attribute

Example 4.18: @ give a boder to an imag

<HTML>
<HEAD>
<TITLE> Inserting Images </TITLE>
</HEAD>
<BODY Bgcolor= "#EOFFFF" >
<H2 Align=  "center" >Inserting Border to Images </H2>

Here is an image <B><I><U> with Border </U></I1></B>

attribute




4. Web Technology

<IMG Src= "book3. jpg" Height= "50" Width= "70" Border="5">
<BR>Here is an image<B><I><U> without Border</U></I></B>
attribute
<IMG Src= "I k3. jpg" Height= "50" Width= "70">
</BODY> Inserting Images - Mozilla Firefox - OX
< /HTML> File Edit View History Bookmarks Tools Help
@! Inserting Images G |

We have learnt
various attributes of
<IMG> tag afxd their ..

effects on the image. If | Hereis an image with Border attribute husd

the image file specified

with the Src attribute

is not found in the Fig. 4.35: Images with border and without border

Inserting Border to Images

Here is an image without Border attribute %

given path, how will the web page look? The specified place in the web page for the
image will be left blank. Due to some other reason also, the web browser may not
be able to display the image. In such a situation, we can provide an alternative text
in the browser in the absence of image. HTML provides the attribute Alt to specify
an alternate text for an image, if the browser cannot display the image. The code in
Example 4.19 illustrates the effect of Alt attribute and Figure 4.36 shows the
resultant web page.

Example 4.19: To illustrate the effect of Alt attribute of <IMG> tag

<HTML>
<HEAD> <TITLE> Inserting Images </TITLE> </HEAD >
<BODY Bgcolor= "#EQFFFEF">

<H2 Align= "center">Inserting Images</H2>

If the browser cannot display the image, then the text
entered in the <B>Alt</B> attribute will be displayed.<BR>

<IMG Src= "book5.jpg" Height= "20%" Width= "20%"
Alt= " e of an opened book"> <BR>
</BODY>
Inserting Images - Mozilla Firefox - B X
{/HTML> File Edit View Mistory Bookmarks Tools Help
8| Inserting Images e »

Inserting Images

If the browser cannot display the image, then the text
entered in the At attribute will be displayed.

Image

of an

opened

book

Fig. 4.36 : Effect of Alt attribute in <IMG> tag
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Know your progress
1. To insetimages in an HTML document g lmused.
s & 2. is the maittabute of <IMG> tag.
3. What is the use @it attribute okIMG> tag?
4. Name the attributes that are used to display an image in a particular
size.

5. Which are the attributes that provides horizontal and vertical
spaces between two images?

éﬂ] Let us conclude

The security oEammunicdion over the Intemet is a detemining fictor in the

success of the Internet. The security of transactions over the Internet is implementec
using HTTPS and digital itecaes Intemet infiastucture consists aednolagies

like web sewer, software pots and DNS seers used to sterand comumicde

daa.Web severs consist of sintg/several websites Websites consists afeb

pages We can designeypajes eitherypwriting HTML code or usingdvdesigning
softwares Webpages can bdassiied as stec and gnamicDynamic &b pajes

can be desloped using scriptde can pedrm dient side aliddions usinglent

side scripting langgess like, avaScriptyBScriptetc Sever side scripts 8PHP

ASPetc ar used to ede pajes ynamicayl in the b sewer. Cascading Style

Sheet (CSS) can be useddwige a unibrm style to the enémebsite The basic
concets of HTML languge and wb paje designing ardiscussed len\é ae

now familiar with dfierent tays and their imptant dtributes e knav tha some

of the ta@s ae container g but some otharae empty tgs We can maka veb

page with netly forméted text using aariety offormetting tays Different kinds

of listing are discussed to make the text more presentable. The beauty of the wel
pages can be enhancedibduding magueesimages audio and vide®e hae

also discussed the importance of hyper linking and have been familiarised with
various kinds ohypetinks We should ha a sound kiwdedg@ of the concpts
discussed in this chapter and an excellent practical experience in creating HTML
documentsso thawe can eagiintenalise the conpés in the dllowing digpters.

Alsa we will be Ble to design beautifublwsites and delop veb gplicdions

oursehes
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(]

% Let us practice

1.

»

Wirtie anHTML code br a veb page of Kerala with thedllowing details and
features:

* A heading followed by a paragraph of 5 sentences about Kerala usir
text formating tays and@ributes

* Badkground of the pge needs an iga of a scengr

Wirtie an HTML codedr a veb page for your stiool with thedllowing details

and features:

* Aheading followed by a paragraph of 3 sentences about the district usir
text formating tays and@ributes

* Provide a colour to the background of the page.

* Include an image of the school.

Witie an HTML codedr a veb page for your stiool with the dllowing details

and features:

* Aheading followed by a paragraph of 3 sentences about the district usir
text formating tays and@ributes

* Give the postal address of the school.

* Include a marquee that "Admission for the new accademic year commence
on 10" May"

Witie an HTML codedr a veb page to shav the yrics ofour NdionalAnthem

with the following details and features:

* Aheading with a diérent ont chamacteristics

* Animage of or national flag

1. Whatis theole of routers in transporting data over the Internet?
2. The social media websites developed their own protocol for communicatin

3.

4.
5.

over the Internet. How is this possible when Internet uses TCP/IP protocol?

The user name and password of an e-mail account has to be sent securely
the Internet.

a. Name the tdmolagy used to send thetdao the seser.
b. How does this témology supporsecue dda comnunicdion?
What is the role of payment gateway in online purchases?

ABC Engineering College has about 1000 computers connected to the Intern
in its campud\ha is the adantae of having a local DNS sear in the collge's

intranet?




12.

13.
14.

15.

16.

17.
18.
19.

20.
21.
22.
23.

24.
25.
26.
27.
28.
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Wkite an gample ofa web seker opeding system and awsever pakage.
Wha is the use afoftware pots in a b sever?
The port used for HTTP is

Supposeau ae biowsing the absite wvardkelala og. Explain hav the
DNS resoles the IP attess

. Wha are scripts? Explain theféient scripting langges
. Consider the home page of your school website and the web page that display:

the lesults ofdass XI gamingions

a. Compare the difference between the two web pages based on their creation.
b. Wkite the teknolagies thbcan be usedf developing thesealy pages

a.The ile namexdensionér a &vaScriptife is

b. Wite two popular uses ahvaScript in a @ pae.

What is Ajax? What is its use?

Your friend Rvi wishes to ede a wbsite thadisplgs the mas of the
students in your class in each examination.

a. Sugest a tdmolagy to implement this
b. dustify yur sugestion.

Consider that Manoj is developing a website using PHP that uses a database i
MySQL. What are the requirements to implement this if he is using Linux web
hosting?

"Almost all websites today use CSS for its development.” What are the
advantages of using CSS in web sites?

Who developed HTML?

In HTML, there ae mainy two sectiongCan pu name them?

If you analse b pages pu can see di@rent colous for links visited links
badkground etcExpalin hav this can be done in HTMljth exkamples

Compae container and emptgsan HTML with gamples

The default colour of the attributnk is

The default color of the attributénk is

Classify the following HTML related words:

BR IMG, ALIGN, FONT, FACE

Name the tag which hasshade attribute.

Wrkite the maint&ribute of <IMG> teg to insetran imge file in the ebpage.
Mention the pysose ofAlt aribute in<IMG> tag.

The defaultlgnment of an image obtained by usimg>tag is

List the maint#ributes of<FONT>tag.
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n the previous chapter, we studied the basic
tags of HTML. We hae also leat to cede

After the ompldion of this chaper, the some simple web pages using those tags and
learner their dributesBut we ae familiar with \sbsites

uses different list tags to present thethz provide nuch mote facilities and utilities
content effectively in web pages. Ty rq gre websites that contain different types
identifies the relevance of hyper f lists Linki bet veb is th
linking and usesA> tag for different Of liStS LInking beteen pEgeS_ IS the
types of linking. bakbone ofWorld Wide Web. The diferent
provides audio and video in webtypes oflinking ae discussed in thiegpter.
pages with the help ofEMBED=ag. you might hee come aoss cerin inbrmation
produces inline sounds and videos,, (-4 |ar hrm. Sometimesop see marveb
in web pages. ) ] .
lists and explains the tag andpagef n the same@wser windw, V\e ae also _
attributes for creating a table. familiar with websites through which we submit
uses the tags associated withthe register number to obtain the mark list of
;?BLB thag to design tables with examinaions apply for admission and
Ifferent characteristics. . . - -
constructs different tables using thes'(hoIalshlps Py Fhe bills ofelectricity and
tags and attributes. water.consumptlon etc. I-!ow cqn we create
identifies the importance of frames tables in veb pages to pesent infrméetion? Can
in the web page. we place more than one web page in a single
creates frames using appropriatengwser winda? If yes how? Hav ae web
tags to display different web pages
. ) pages created to accept data from the user to
in the same bowser windav. o ] )
identifies the concept of Forms in theProvide inbrmaion? HTML povides all these
web page. facilitiesdr web developes.In this dgpter, we

explains various components in ajiscuss the HTML tags required to answer all
Form and creates them using Propeknage questions

tags and attributes.

designs web pages with tables,

frames and forms.
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5.1 Lists in HTML

While pesenting irdrméion, the fcility oflisting can makit moe comnunicdive.

Lists ae of different types\We ae familiar with nmbeed lists anduileted lists
HTML offers seeral mebanismsdr specifying lists afformaion. All lists nust

contain one or metlist element$here ae thiee kinds ofists in HTML - unattered

lists ordered lists and digition lists

5.1.1 Uhordered lists

Unordered lists or bulleted lists display a bullet or other graphic in front of each
item in the list\e can azde an unadered list with the tapairuL> and</UL> .

Each item in the list is presented by using the tagipaand</LI> . Unordered

lists ae used Wwen a set oitems can be placed iryamer.

The code in Example 5.1 presents some hardware components of a computer in
bulleted list. The corresponding web page is shown in Figure5.1.

BExample 5.1: ® create an unodered list

<HTM_>
<HEAD>
<TITLE> Unordered Lists </TITLE>
</HEAD>
<BODY Bgcolor= >
<CENTER> <H2> Unordered List </H2> </CENTER>
While buying a computer, we have to consider many items.
Here are some important items to consider.
<UL>
<LI> RAM </LI>
<L|> Hard DlSk </L|> Unordered Lists - Mozilla Firefox = 0O X
<L|> Mother Board </L|> File Edit View HEstary E{ll'.‘l'.l“ﬂl'h:i- Topls
<LI> Processor  </LI> e o S
</UL> Unordered List

< >
UEIRINS While buying a computer, we have to
</HTML> consider mamny items. Hera are some

- - - important items to consider.
We can customise undered lists p setting thq

Type attribute to three different valuesc = Hard Disk

(default valuedguare andCircle , which sel & procreame
the type of bullet that appears before eac
item. The following code creates a list as showd-5-1: V&b page containing

. . unordered list
in Figure 5.2.

] 1
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<UL Type= "Squal‘e” > wnordered Lists - Mozilla FireFox e
<LI> RAM </LI> File Edit Wiew History Bockmarks Tools
<LI> Hard Disk  </LI> e
<LI> Mother Board </LI> Unordered List
<LI> Processor </LI> While buying a computer, we have to

</UL> consider many items. Here are soms

important items to consider.
: = RAM
5.1.2 Ordered lists = Hared Disk
. . . = Mother Board
Ordered lists present the items in so| = Frocessor

numerical or alpltzetlcal oder. HTML Fig.5.2: Unordered list with square bullet
provides the tag paioL>and</OL> to create

an ordered list. The items in the ordered list are presentes lbgg in<OL>
element. The ordered list is also called numbered list. Ordered lists or numbel
lists ae used to displa list ofitems thaneed to be placed in a speacfder.

Example 5.2 is a codettpgesents an dered list ofitems The coresponding
web page is shown in Figure 5.3.

Example 5.2: © create an odered list

<HTML>

<HEAD>
<TITLE> Ordered Lists </TITLE>

</HEAD>
<BODY Bgcolor= "#DDAODD">
<H2 Align=  "center" > Ordered List </H2>
Consider the memory devices of a computer.
Then according to the speed of data processing,
we can arrange the memory devices as follows.

<OL>
<LI> Registers </LI>
<LI> Cache </LI> Crdened Livts - Mozl Firefox
<LI> RAM </L|> Fike Edit Wiew History Bookmarks Tools Help
o Dicdared Lisks X | e Ordered Lists X 5 -
<LI> Hard Disk </LI>
</OL> Ordered List
</BODY> i e et o e i
</HTML> we can arrangs the memary devices as follows

1.

We can see thdhe list in Figw 5.3 is 2 gﬂnﬂ
numbeed fom one though bur. Thele ae | & ward misk

other numbering styles for presenting th

Filglj.o5t.3: Wb page containing dered list

R
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items We can customise thembering system used inl@ed list ly using the
Type attribute, which can set with the values as detailed below:

1 Default numbering scheme (1, 2, 3, ...)
A Upper case lete(A,B, C, ..)

a Lower case lette(ap,c, ...)

| Large roman numerals (I, II, 111, ...)

I Small roman numerals (i, ii, iii, ...)

An ordered list, by default, starts with the first number in the series used in the list.
Tha is the staiing rumber will be anone fom 1A, a,l and i.lf we want to star

with ary other mmber in the serighen thestart  dtribute of<OL>tag enales

us to trang the bginning alue To stat numbering a list &, for examplewe

may WritexOL Start= >. Thus the umbering st#s from 5 and then pceeds

with 6, 7, 8, ... and so on.

Thestart attribute sets the starting value of the item (it must be an integer) and
theType atribute sets theumbering styléor examplethe bllowing odered

list starts numbering from V and continues with VI, VII, ... and so on. The output
of this code is shown in Figure 5.4.

<BODY Bgcolor = >
<H4 Align= >Ordered List with Type attribute </H4>
<LI> Registers </LI> : — :
<LI> Cache </LI> File Edit WView History Bookmarks Tools
<LI> RAM </LI> @) Ordered Lists = »
<LI> Hard Disk </LI> Ordered List with Type attribute
</OL>
</BODY> V. Registers
VI. Cache
5.1.3 Definition lists VIIL. Hard Disk
A defnition listis a list oferms and thg

comesponding defitions The dehition  Fig.5.4: Ordered list with different numbering
text is typically indented with respect to style and starting value

the tem. No bullet symbol orumber is povided br the list itemsThe tay pair

<DL> and</DL> endose the ddiition listsEad tem in the list is eded using
the<DT>tag and theDD>tag supplies the daition of the tem.

The code in Example 5.3 creates a web page to present the definitions of some
terms elded to security aspectslaofemet.Figue 5.5 shas the esultant wb

page.




5. Web Designing using HTML

BExample 5.3: © create a ddinition list

<HTML>

<HEAD> <TITLE> Definition List </TITLE> </HEAD >

<BODYBgcolor= "#FFEACA4" Leftmargin=  "100" Rightmargin=  "150" >
<H2 Align= “center" > Definition List </H2>

Today cyber security has an immense role in the

field of Internet. The following are some of

the threats that affect a computer network.

<DL>

<DT>Spam : </DT>

<DD> Spam is the unsolicited e-mail sent in the
hope of increasing the sales of some product, or
just for annoying people. </DD>

<DT>Phishing : </DT>

<DD> Phishing is an attempt to acquire information
suchasusernames, passwords and credit card details
by posting as the original website, mostly that

of banks and other financial institutions. </DD>
</DL>
</BODY>
</HTML>
Definition List - Mozilla Firefox =il B e

File Edit Wiew History Bookmarks Tools Help

@] Definition List == -

Definition List

Today cyber security has an immense role in the field
of Internet. The following are some of the threats that
affect a computer network.

Spam :
Spam is the unsolicited e-mall sent in the hope of
increasing the sales of some product, or just for
annoying people.

Phishing :
Phishing is an attempt to acquire information
such as usernames, passwords and credit card
details by posting as the original website, mostly
that of banks and other financial institutions.

Done

Fig. 5.5: Web page containing a definition list
In Figure 5.5, we can see that each annotation is indented under the corresponc
term. Also note the left and right rgars in the winda

R s
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5.1.4 Nested lists

A list of items can be given under each item of another list. It is known as nesting
of lists This is posslb in mag ways For exkamplewe can inséan unodered list

into another unordered list, an unordered list into an ordered list, an ordered list
inside an unordered list, etc. The code given in Example 5.4 demonstrates the conce
of nested list and Figure 5.6 shows the resultant web page.

Example 5.4: © create a nested list

<HTML>
<HEAD>
<TITLE> Nested Lists </TITLE>
</HEAD>
<BODY Bgcolor=  "#EOFFFF" >
<H2 Align=  "center” > Nested List </H2>

Consider the devices of a computer.
We can list some of them as follows.

<OL>

<LI> Input Devices </LI>

<UL>
<LI> Keyboard </LI>
<LI> Mouse</LI>
U Ses I
<LI> MICR</LI> File Edit View History Bookmarks Tools Help

</UL> ) @| Mested Lists g v

<LI> Outp_ut Pewcgsn </LI> Kastad Lk

<UL Type= "Square" >
<LI> Printers< /LI> Consider the devices of a computer. We can
<LI> Monitors </LI> list some of them as follows.
<LI> Speakers< /LI> 1. Input Devices

</uL> e

<LI> Memory Devices < /LI> © Scanner

<UL Type= "Circle" > 2 Ou:pﬂlgirices
<LI> Hard Disc </LI> = Printers
<LI> CD Ronk/LI> - ormonod
<LI> Flash Drive  </LI> 3. Memory Devices

o> o

</OL> o Flash Drive
SR> Fig.5.6: Classification of devices using nested
</HTML> list

In Example 5.4, three sets of unordered lists are nested into an ordered list.

I 1
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Know your progress
1. What are the different types of lists in HTML?

2. Suppose your teacher asks you to display the list of students ir
your class using HTML document. Which type of list will you
prefer? Why?

3. What are the common attributesof> and<OL>tags?

4. What is the difference between> tag ané&oL>tag?

5. Name the tags used in the definition list.

5.2 Creating links

A hyperlink is an element, a text, or an image in a web page that we can click on,
move to another document or another section of the same document. Hyperlini
allow visitos to naigete betveen wbsites  dicking on werds phrases and irges

HTML provides the ability to hyperlink text, image etc. to another document ol
section ofa documentlypetink is ofteneferred to as linkén HTML, the<A>

tag piovides thedcility to gie hypetinks This tay is called ahor tay and aything

given between the tag pais and</A> becomes part of the link and a user can
click that part to reach the linked documnt. is the main attribute eA>tag

and it means hyper reference. The value of this attribute is the URL of the docume
(address of the web page/site) to which hyperlink is provided.

For exampleconsider thedllowing code ggnent:

<A Href= >Higher Secondary  </A>

This cedes the taget of the typelink to the website http:// wwwdhsekrala.gvin.

At the time the user clicks the link, the browser opens the home page of this UR
The text inside the tag pa#> and</A> will appear underlined and in different
colour

The HTML code in Example 5.5 and Figure 5.7 show how hyperlinks are creat:
in web pajes

Example 5.5: ® create a typerlink in a web page

<HTML>
<HEAD>
<TITLE> Anchor Tag </TITLE>
</HEAD>
<BODY Bgcolor= >

<H2 Align= "center" > Hyperlinks </H2>
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<P>Now this will create a hyperlink to the website of

Higher Secondary Department. <BR>
Kindly click on the words
<A Href= "http://www.dhsekerala.gov.in" >Higher Secondary
Education </A>.
</BODY>
</HTML>
Anchor Tag - Mozllla Firefox - 0 X

As Shown in Figure 57 tl File Edit View History Bookmarks Tools Help
hyperlinked text is in underlin| * """ ™ ki

forma (Higher SecondaEducéon) Hyperlinks

and in a dferent colour

Now this will create a hyperlink to the website of Higher

. . . .| Secondary Department.
Hyperl inks are considered eit Kindly click on the words Higher Secondary Education.

“internal” or "external” depending
their target. Fig.5.7: Wb page containing hyperlink

5.2.1 Inernal linking

A link to a parcular section ofhe same document is knoas intaral linking
The dtribute Name of <A> tag is equied Dr this We hae to gie a name to
identify the section to be opengdhe bowser This name is used with theeme
attribute to establish the link.

For example suppose & hae thiee paagrahs on the subject "Emonment
Pollution”. Let it be the Intvduction sectiorAir pollution sectionandWaer
pollution sectione refer to these sectiong gving diferent \alues to thslame
atribute of <A> tag.

<A Name= "Introduction” > INTRODUCTION </A>

<A Name= "Air" > Air Pollution </A>

Now, we can efer to these sectiony gving the alues ofHref atribute as
#Introduction  , #Air  (the # symbol is essential) from another section of the
document as follows:

<A Href =  "#Introduction" > Go to Introduction </A>

<A Href = "#Air" > Air pollution </A>

Let us cede a veb paje incoporaing the congats of intemal linkingExample

5.6is an HTML code thiaas tw intenal linksFigue 5.8 shas the esultant pge
of this code.
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Example 5.6: © create a web page mntaining irternal links

<HTML>
<HEAD> <TITLE> Internal Linking </TITLE> </HEAD>
<BODY Bgcolor= "fg8fgfg" >
<H2 Align= "center” >ENVIRONMENTAL POLLUTION/H2>
<A Name= "Introduction" ><B>INTRODUCTION/B></A>
<P><FONT Size= "15" >E</FONT>nvironment pollution is a
wide-reaching problem and it is likely to affect the
health of human population.Here we discuss the environment

pollution in the perspective of <A HREF= "#Air" >air
pollution </A>,
<A Href= "#Water" > water pollution </A> and land/soil

waste pollution. Studies find that these kinds of
pollutions are not only seriously affecting humans

but also animals and plants.

</P>

<A Name= "Air" ><B> Air Pollution </B></A>
<P>The air we breathe is an essential ingredient for our
health and wellbeing. Unfortunately polluted airis common
throughout the world, especially in developed countries.
</P>

<A Name= "Water" ><B> Water pollution </B></A>
<P>The water we drink is an essential ingredient for our
health and wellbeing. Unfortunately polluted water and
air are common throughout the world.Water pollution is
caused by the discharge of industrial effluents, sewage
water and agricultural or household waste.

</P>

<A Href="#Introduction” >Go to Introduction </A>
</BODY> mperesl Linklng - Moeilis Firefos
</HTML> Fle Bt view Higory Boskmarks Tosls Help
On clicking the hyperliry ™= :
air pollution and ENVIRONMENTAL POLLUTION
water pollution ON R Ry

the web page shown E
Figure 5 8 we get th mvirodment pollutsaon | & wids-reaching pooblem and i bs lkely no affect

The= Bl th o humsan popilatien Here we discuss the emviresment pollutkon is

partiCUIar section of th ke persgesctive of air pollation . water pallutivg and landsoll waste pollution,
Seudies [nd that these kiseds of pallutioss are not only serously affecting
document as ShOWN | humens but alss animals and plamts.

Figure 5.9. Fig. 5.8: \eb page containing internal hyperlinks

R
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Similaly; when ve dick onthe [T

Ilnk GO to Introductlon Fils Edt Weew Hhiorny Bockmacks Tooh Help
at the bottom of the pad " :

h { Alr Pollution
_S own In Flg u re 5 ' 9_’ t Thia alF wa brsaths B an eessiin] IRghediest for our Teaith amd woelll=ing
introduction section Will O unterbsataly polluted air is comsen taoughos the workl, especially in

developed countries.

displged on the winda.

Water palluton
522 External linki ng Thia watar wa driek i an asseatial Ingredieat far aur health aed wallbalng

Unfortusstaly polluted water and abr are commo throughout the world Water
pallution is caused by the discharge of industrial effluents, sewage water azd
The link from one web Paq agriculbaral or household waste,

to another web page is knoy s te intraduction
as etemal linkinglt is made Fig. 5.9: Hyperlinked section of a page in the browser
possible by providing the

URL of the external file in the Href attributes# tag of the current page. The
procedure for external linking is illustrated in the beginning of Section 5.2.

5.2.3 Concept of URL

URL standsdr Uniform Resouce Loc#or, and it means theswadiressin fact,
there are two types of URLSs - relative URL and absolute URL.

The referencingA Href= "http://www.scertkerala.gov.in"> is an
absolute URL, because it is referring to a specific URL. On the otheahand,
Href="image.html"> is relative reference. Here we give the file maage . html

as the URL, and it is a relative URL, relative to the current document. If the URL
of the current web page documemt:isl TML\ hyperlink.htrttie web browser
knows that the hyperlirlk Href="image.htmI"> points to the filanage.html

in the directorp:\HTML itself.

5.2.4 Creating graphical hyperlinks

In the pevious sectionsve cawe hypetinks to tets We can mak hypefinks to
images also usirgMG> tag inside theA> tag. The HTML code gen in Example
5.7 and Figure 5.10 show a web page containing graphical hyperlink.

BExample 5.7: © create a web page @mntaining gaphial hyperlink

<HTML>
<HEAD> <TITLE> Graphical Hyperlink </TITLE> </HEAD>
<BODY Bgcolor = "#EOFFFF" >
<H2 Align=  "center" >Graphical Hyperlink </H2>
Here is the image with <I> Graphical hyperlink </I>
<A Href=  "https://www.wikipedia.org" >

I 1
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<IMG Src= "wiki.jpg" Alt=" "Image of Wiki"
Height= "30"  Width="40" Border= "1" > </A> .
We can click over this image and the home page of
linked site, wikipedia.org will open.
</BODY>
</HTML>

SUppOSG yOU move the mo Graphical Hyperlink - Mozilla Firefox

pOinter Upon the image Oft File Edit View History Bookmarks Tools Help
wikipedia logo in the web paj @ craphical Hyperiink Pt .

the mouse pointer will chan Graphical Hyperlink
to the hand symbol. Th

|nd|cat'es that’ this Ima_ge I Here is the image with Graphical hyperlink @ We can
hyper“nk_ When we click d cl?c%c over this iniiage and the home page of linked site,
this image, then th "ikipedia.orgwill open.

corresponding web pag
wwwwikipedia.ay will be Fig. 5.10: V&b page containing graphical hyperlink

opened.

5.2.5 Creating e-mail linking

We can @de an e-mailpetink to a veb page using theypetink protocolmailto:.
Let us see the code in Example 5.8 and the web page shown in Figure 5.11
undestand the conpeof e-mail iiper linking

Example 5.8: ® create a web page @mntaining e-mal hyperlink

<HTML>
<HEAD><TITLE> e-mail Linking </TITLE> </HEAD >
<BODY Bgcolor= "#EOFFFF" >
<H2 Align=  "center” >e-mail linking </H2>
Now we can create an <B><|> e-mail hyperlink </I></B> to
SCERT in the following way. Kindly click on the word
<A Href= mailto: "scertkerala@gmail.com” >SCERT</A> Kerala.
</BODY>
</HTML> -mail Linking - Moills Firefox

File Edit Weew Miztory Bookmarks Took Help

As shown in Figure 5.11, the web conf = e mstung

a link SCER'. If we dick on it, e-mail e-mail linking

program will be opened With an e sow we can create an s-matl hyperfink to SCERT In the
. following way. Kimdly click on the word SCERT Kerala.

message box addressed to the mail ad

scertkerala@gmail.com. Fig. 5.11: Web page_containing e-mail
hyperlink
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5.3 Inserting music and video

Nowadys web pages ae enribed not on} with text and imges but also with

plenty ofmusig video and other uttimedia esouces Let us hee a basic idea

about the intusion ofsud resouces in b pages There ae two ways ofhandling
multimedia in a & browserOne is as inline and the other iscemreal d#a. The

inline refers to files and data that are handled as part of the page. These files pla
the nusic or video aen the pge is visike in the bowser winda. We can also link

a web page to external multimedia files with extensions .jpg, .gif, .avi, .png, .tiff,
.mp3, .mp4, etc.

The easiest way to add music or video to the web page is with a special HTML tag
calleckeEMBED>This tag includes the controls of the multimedia automatically in
the bowser windar. In casgthe bowser does not supgdhe<EMBED:tag,then

we can UseNOEMBEDteg. The content within thisggair will be displad,if the
<EMBED>tag is not suppded by the bowser

The main attribute of th&eMBED>tag isSrc , which specifies the URL of the
music or video files to be included. The other attributesighte , Width , Align

Alt , etc The \alues ofthese tributes ag familiar to usOne moe impotant
attribute of<EMBED>tag isHidden which indicates whether the embedded
component should be made visible or not. It is done by setting the wakie to
(by default) oFalse .

The code in Example 5.9 creates a web page that includes an audio link. Figure 5.1
shows the corresponding web page.

BExample 5.9: © create a web page mntaining audio link

<HTML>
<HEAD>
<TITLE> Embed Tag </TITLE>

</HEAD>

<BODY Bgcolor = "#DDFFFF" >
<H2 Align= > Adding Music and Videos </H2>
Here is a tag <B><|> EMBED </I></B> with the Multimedia
features. <BR>
<EMBED Src= Width= Height= >
</EMBED>

</BODY>

</HTML>

] 1
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When the HTML document in Example S

is opened, the webpage will play the n fle/{fhome/meena/Desk: | @ | A &
that we embedded along with 1 Adding Music and Videos
document. The audio controls like Pl mere i o tag EMBED with the Multimedin features.
pause, volume, etc. will also be displ
on the web page. Similarly we can
movies in a webpage by using the
<EMBED>and its attributerc .

The code in Example 5.10 and the resL "
web page shown in Figure 5.13 illustratefhiss.12: Véb page containing audio link
linking

Example 5.10: & create a web page @ntaining video link

<HTM_>
<HEAD>
<TITLE> Embed Tag </TITLE>
</HEAD >
<BODY Bgcolor = >
<H2 Align= >Adding Music and Videos </H2>
Here is a tag <B><|> EMBED </I></B> with the Multimedia
features.
<EMBED Src= Width= Height= >
</EMBED>
<NOEMBED><IMGSrc=
Alt= >
</NOEMBED>
</BODY>
</HTML>

When ve open this e the video stés to plg.
Here again, we can control the diffe
propeties of the audio and videsut as
volume pausefull sceen modeetc We can
also include audios and videos from other
pages or sitesyblinking them to our pas

Fileffhome/mesna/Deskl | CF o

Adding Music and Videos

Haore i s tag EMBED with the Multimedia features.

As mentioned earlier, music can be play
the background while the page is viewed.

kind of audio inline is achieved by the "= e
<BGSOUND>The code in Example 5.11 illustieier, 5 15 v page with video
the use othis ta.

—/ﬂ,,f—. - m—— - —1{ 147
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BExample 5.11: © illustrate the use of<BGSOUNDz®ag

<HTML>

<HEAD> <TITLE> Background Music </TITLE> </HEAD >
<BODY Bgcolor = >
<H2 Align= >Adding Background Music </H2>
Here is a tag <B><|> BGSOUND</I></B> which helps
us to play background music in our web page.
<BGSOUNDSrc= Loop= >

</BODY>

</HT ML>

We can adjust thelme contl by using th&olume atribute of <BGSOUNDt0
male the nusic softer or hder Note thawhile ceding HTML documents tha
indude atemal fles inSrc andHref atributes the corect psh should be
providedIf you try out the codeswgin in the @amplesou hae to mak necessar
modificaions in thesettuibutes The dtributeLoop detemines the dation of
play. The \aluenfinite  causes theusic pl§ as long as thegaais in viev.

5.4 Creating tables in a web page

Sometimepresenting a lot ahformaion in a stuctued vay is essentigspeciall

in websitesSuppose @need to compathe d& collected &m a hospitabir the

period from 2012 to 2014, which states the number of newly diagnosed cancer
pdients amongegular smodrs, pan usexr and alcohol consurseit can be
presented in allalar brm as shan inTalde 5.1.

N EWLY DIAGNOSED CANCER PATIENTS IN THE HOSPITAL FOR THE LAST 3 YEARS

Year | 2012 | 2013| 2014
Smokers 129 140 143
Pan users 54 56 49
Alcohol users 74 68 77
Other cases 95 93 92

Table 5.1: Cancer patients diagnosed in a hospital

As we knav, a tdle is a stictuied element thaonsists ofows and columns of
cellsWe can place gikind ofcontent like text,image,and &en other thles within
these cellsy HTML, <TABLE>tag is used to ede tdles This tay needs the supppor
of some other s lile<TH>, <TR>andTD>for constucting téles Let us discuss
these tgs in thedllowing sections

] 1
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5.4.1 <TABLE>tag

<TABLE>tag is a containergalhe whole content othe tdle should be etased
within the tag pa##TABLE>and</TABLE>. This tag has many attributes to improve
the general layout of the table. Some of the main attributes are listed below:

1.

Border : This attribute specifies the thickness of the border line around the
table To draw the boder ofthe tdle we hae to specify a norem value to
Border dtribute in piels A border \alue ofzero produces a bke without
border.

Bordercolor : Itis used to assign colour to tHaddoder.

Align : The position othe tdole inside the bwser windw is detaninedby
Align dtribute The possile \alues ateft (by defult)right orcenter .

Bgcolor : We can bang the bakground colour ofthe tdle using this
attribute.

Background : Itis used to assign a kground imge for a tdle. To set the
badground,specify the flaname otthe imae as alue ofthis dtribute For
example<TABLE Background = > sets the
background of a table with the image in thiédier.jstored in the folder
imag@sthe current drive. When baidtolor andBackground are specified,
theBackground will overrideBgcolor .

Cellspacing : Talle cells hae space in beé&n them\e can either inease
or decease the space beem cellsTheCellspacing  atribute detemines
the space to be left ben cellsThe \alue is gen in umber ofpixels

Cellpadding : There is a space betan the content and cell her e can
increase or decrease the space between cell border and content. T
Cellpadding  attribute specifies the space in between the cell border and ce
contentThe \alue is gen in umber ofpixels

Width and Height : WWe can set alike width and height usimgdth and
Height datributes We can specifylike width or height in ters of pixels or
in tems of percentge of browser windw.

Frame: This dtribute with one othe \alues gen inTalde 5.2 indidas hev
table borders are displayed.

Value Description

Void Display no borders
Above Display a border on the top of the table only
Below Display a border on the bottom of the table only
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Value Description
Hsides Display borders on the horizontal sides (top and bottom) only
lhs orrhs Display the border only the left side or the right side
Vsides Display borders on the vertical sides (right and left) only

box orborder Display borders on all sides of the table (It is the default value)
Table 5.2: \dlues of Frame attribute

10. Rules : We can use thraules dtribute to contol wha rules (baders betveen
cells) a& displged in a thle. Talle 5.3 shas the @lues oRules dtribute

Value Description

none Display no ules

cols Displg rules beteen columns oyl

rows Display rules betwen ows ony

groups Display rules betewen ow goups and colummgups ony

all Rules will appear between all rows and columns
Table 5.3:\dlues of Rules attribute

Now let us disuss some othemgmassodiad with<TABLE> tag.
5.4.2 <TR>tag

The ows in a tble ae ceded usingTR>tag.It is a container gaThe whole ow

Is enclosed within the tag paiR>and</TR>. A<TR>tag always comes inside
the<TABLE>tag.A row itselfis a collection afellsA cell is the smallest component
of a tdle. Ther ae two types ofcells - heading cells antadzellsAs seen in
Tale 5.1the \alues gen in ed colour @ of heading typélhe \alues gen in
blue ae just dta cells

5.4.3 <TH>tag

<TH>tag is used to diee heading cellsis also a containegtalhe heading ¢
should be ehosed beteen<TH>and</TH> tags The heading cellssedtisplged
in bold fice and in cemtd orm. <TH> tag alvays comes inside ther> tag.

5.4.4 <TD>tag

<TD>tag is similar teTH>tag and is used to displ#da cellslt is also a container
tag. The d#a is gren in betwen<TD>and</TD> tags Similar to<TH> tag <TD>
tag is also placed within #ER> tag.

The code given in Example 5.12 creates a simple table and Figure 5.14 shows th
resultant web page.
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BExample 5.12: @ create a web page @ntaining a simple able

<HTML>
<HEAD> <TITLE> Html Tables </TITLE>
</HEAD>
<BODY>
<TABLE Border= "1" >
<TR>
<TH>Roll No </TH>
<TH>Name</TH>
</TR>
<TR>
<TD>Aliya </TD> File Edit WView History Bookn
</TR> @] HEml Tables g v
<TR> Roll No [Name
<TD>2</TD> 1 |M15ra
<TD>Arun </TD> 2 [Arun
</TR> ;
</TABLE>
</BODY> Fig. 5.14: Vb page containing a simple
</HTML> table with two columns
Now, let us aede the bllowing tale with Year 2012-14
some of the attributes discussed above. Smokers 412
_ _ - Panuses 159
The code givenin Ex_ample 5.13 can cre A nol users 519
web page as shown in Figure 5.15.
Other cases 280

BExample 5.13: © create a web page containing a able with border and olour

<HTML>
<HEAD> <TITLE> Hospital Table </TITLE> </HEAD>
<BODY>
<TABLE Border= "3" Bordercolor= "RED" Bgcolor= "#4EBOAF"
Align= "left" Cellspacing= "16" Cellpadding= S8
Width= "50%" >
<TR>
<TH> Year < /[TH>
<TH>2012-14 </TH>
</TR>
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<TR>
<TH> Smokers </TH>
<TD>412 </TD>
</TR>
<TR>
<TH> Pan users
<TD> 159 </TD>
</TR>
<TR>
<TH> Alcohol users
<TD>219 </TD>
</TR>
<TR>
<TH> Other cases <
<TD>280 </TD>
</TR>
<TABLE>
<BODY>
<HTML>

</TH>

</TH>

[TH>

In Example 5.13, we usexhH>tags within
all <TR> tag pais, which male the irst
column of the table similar to header collll
as shown in Figure 5.15.

Hospital Table - Mozilla Firefox = O X
File Edit View History Bookmarks T

[®] Hospital Table = v

Attributes of <TR>tag

Fig. 5.15: Bble using Cellspacing and
Cellpadding

The haiacteristics ol 10w can beltangd using thetaibutes of<TR>tag.

1.

Align : This attribute specifies the horizontal alignment of the textin a cell in
tha paticular ow. This can tak the aluedeft ,right orcenter . The
default igeft for data andenter for headings (see Figure 5.15).

Valign : We can specify therical alignment ahe content in a cell aiy

row usingv/align . The possile \alues atop , middle ,bottom Orbaseline

Baseline vertical alignment aligns the baseline of the text across the cells in th
rOw.

Bgcolor : This dtribute gves bakground colour to a pacular ow. Usualy
this helps in highlightingan.

The following code segment is the modified part of the code given in Example
5.13. It modifies the third row of the table shown in Figure 5.15 with a background

colour and horipntal and &ttical alignments

| rrre
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<TR Bgcolor= "yellow" Align= "right" Valign= "middle" >
<TH>Pan users </TH> Hospitsl Table - Mozilla Firefoy = 0 X
<TD>159 </TD> File Edit Wiew History Bookmarks ]

</TR> 8] Hospltal Table B =

The modified web page is shown in Figure 5.

Attributes of <TH>and <TD> tags

Most of the attributes effH> and<TD> tags are
common, as both these tags are used for cr
table cellsLet us discuss some tfe main
atributes

1. Align :Itspecifiesthe horizontal alignmen
the content within a cell. It can take the vahites.16: Bble with modified ow
left ,right oOrcenter . The defult\alue is using BgcolarAlign and \align
center for <TH>andleft  for <TD>.

2. Valign : It specifies the vertical alignment of the content within a cell. It can
take a aluetop , bottom , middle Or baseline

3. Bgcolor :We can set blground colourdr ary cell using thigtabute The
tags<TABLE>, <TR>, <TD>/ <TH> all haveBgcolor attribute. IfBgcolor
atribute is setdr all these g the cell will tad&kthe colour assigned to this
atribute in<TH>/ <TD> tag.

4. cColspan : Usually a cell spans over a single column, but sometimes we m:
need columns occupying more than onedstian value defines the number
of columns occupiedithd paticular cellFor example<TH Colspan= "3" >
males the cell spanear thiee columns

5. Rowspan: Similar taColspan , Rowspan attribute specifies the number of
rows to be spanned khe cellThe dehult cell span is siegow, but we can
make it span multiple rows by setingspan attribute a numeric value greater
than oneFor example<TD Rowspan="4" > males the cell spawver four
rows

Let us create a web page with a simple table to illustrate the effect of the attribu
discussed above. The code given in Example 5.14 shows the use of these attrib
and Figure 5.17 shows the corresponding web page.

BExample 5.14: © create a fable to demondrate Colspan and Rowspan

<HTML>
<HEAD> <TITLE> Students Registration </TITLE>
</HEAD>
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<BODY>
<TABLE Border= "1" Cellspacing= "3"  Cellpadding= "5" >
<TR>
<TH Colspan= "3" > No. of Registered Students </TH>
</TR>
<TR>
<TH Rowspan= "2" > Year </TH>
<TD>2014 </TD><TD> 75 </TD>
</TR>
<TR>
<TD>2015 </TD><TD> 88 </TD>
<ITR> Students Registration - Megill « O X
</TABLE> File Edit Wiew History Bookmarks
<BODY> & Stydents Reglstraticn L
<HTML>

‘No. of Registered Students |
Now, let us oede a veb page to displa the 2014 (75

details ofcancer génts as slvan inTalde 5.1, | Year (2015 |
The code given in Example 5.15 can dedign-a : |

table as shown in Figure 5.18. Fig. 5.17: Bble with ow span and
column span

BExample 5.15: @ create a table to show the daa of @ancer mtients
<HTML>

<HEAD> <TITLE> CompleteTable </TITLE> </HEAD>
<BODY Bgcolor= "silver" >

<TABLE Border= "3" Bordercolor= "red" Bgcolor="#4EBOAF"

Align= "left" Cellspacing= "2"  Cellpadding= "2
Width=" "50%" >

<TR>
<TH Colspan= "5" >Numberofcancer patientsreported

at the hospital </TH>
</TR>
<TR Align=  ‘“center" >

<TH Colspan= "2" > Year </TH>
<TH> 2012 </TH>
<TH> 2013 </TH>
<TH> 2014 </TH>

</TR>
<TR Align=  ‘“center" >
<TH Rowspan= "4" > Cancer Origin </TH>

<TH> Smokers </TH>
<TD>129 </TD>
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<TD> 140 </TD>
<TD> 143 </TD>

</TR>

<TR Align= "center" >
<TH> Pan users </TH>
<TD>54 </TD>
<TD>56 </TD>
<TD>59 </TD>

</TR>

<TR Align= "center" >
<TH> Alcohol users </TH>
<TD> 74 </TD>
<TD>68 < /TD>
<TD>77 </TD>

</TR>

<TR Align= ‘"center" >
<TH> Other cases </TH>
<TD>95 </TD>
<TD>93 </TD>
<TD>92 </TD>

</TR>

<TR Align= ‘"center" >
<TH Colspan= "2" > TOTAL Patients </TH>
<TD>352 </TD>
<TD> 357 </TD>
<TD>371 </TD>

</TR>
AV completeTable - Mozilla Firefax
</BODY> File Edit View History Bookmarks Tools Help

</HTML> % CompleteTable b s =

Fig. 5.18: b page containing a table of cancer patients Bggolor
Rowspan, ColsparAlign and \dlign




Computer Science - XlI

Try to cede a tale containing theumber of students stwying
different second languages available in your school. The table should
__" provide details of each class of your higher secondary section.

Let us do

5.4.5 able aption with <CAPTION>tag

We can povide a heading to @lta using theCAPTION>tag. It provides an easy
method to add descriptive text to a table as its caption. Suppose we want to modify
the tdole shavn in Figue 5.19 with a ption. We can modify the code section
before the firstTR>tag in Example 5.15 with following code segment:

<TABLE Border= "3" Bordercolor= “red"  Bgcolor= "skyblue"
Align= "left" Cellspacing= "2"  Cellpadding= 2"
Width= "50%" >
<CAPTION> Number of new cancer patients reported at the
hospital during 2012-14
</CAPTION>

CompleteTable - Mozilla Firefox

File Edit Wiew History Bookmarks Tools Help

The modified HTML codke
€| CompleteTable B v

will pr(_)du_ce a table 3 Number of new cancer patients reported at the hospital
shown in Figure 5.19. d 2012-14

Number of cancer patients reported at the hospital

[ Year 12012 (2013 2014
| Smokers | 129 | 140 | 143

T | Pamusers | 54 | 56 | 59

| Alcohol users | 74 | 68 | 77
| Othercases | 95 | 93 | 92
TOTAL Patients @52 | 257 || a7

Fig. 5.19: Modified table with a caption

Know your progress
1. Name ag two assoctad tays of <TABLE>tag.
2. Choose the odd one out:
- a.TABLE b. TR C.TH d. COLSPAN
‘ 3. Differentiate betweetTD>and<TH>.
4. <TABLE>tag is an emptydeStae whether this stament is e
or false.
5. Give aty two atributes of<TR>tag.
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5.5 Dividing the browser window

Sometimes we need to include more than one webpage inside a single brow
window. The biowser winde can be dided into tw or moe panes to
accommodate different pa A simple Frameset - Mozilla Firefox - OX
Sim'lltaneous't HTML prOVideS O} File Edit View History Bookmarks Tools Help
facility called frameset to partition -
browser windw into diferent sectiony FIRST FRAME HERE

Each section accommodates diffe
HTML pages Ead indvidual sectiof SECOND FRAME HERE
created by a frameset is called a f
Figure 5.20 shows a simple fram
consisting othree famesTo crede a
frameset, we nee®FRAMESET>and

<FRAME>tags Fig. 5.20: A simple frameset with three frames
5.5.1 <FRAMESETag

<FRAMESET:s a container tag for partitioning the browser window into different
frame sectionhe frames a deined within the @ pair<FRAMESET> and
</FRAMESET= The main attributes are:

1. Cols : This dtribute detemines the mamber ofvertical fames in the &meset
page and its dimensianBe column width can bexgn either in peentge
of total width or in amber of pixels For example <FRAMESET Cols =
> will crede three \ettical farmesThe frst frame will occup
30% of the total window width, the next will take 500 pixels space, and th
asterisk(*) symbol given at the end denotes the remaining space which is gi
to the third frame.

2. Rows: Similar taCols , Rows dtribute deines the amber and dimension of
horizontal fames

3. Border :We can specify the tkieess oborder br the flames ¥ usingorder
atribute Here the alue is gen in piels

4. Bordercolor :We can specify baer colour i assigning a colour to this
attribute.

5.5.2 <FRAME>tag

<FRAME>tag is an emptygeand it dehes the imes inside tRERAMESET>For

each division inside theRAMESET#ag, we should have a corresponrtiRgME>
tag.<FRAME>tag alvays comes withre atribute which species the HTML pge
to be loaded in the frame. The main attributes relatEHA®E>tag are:

@ Asimple Frameset =
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1. src:Aswe have already discussed, Src specifies the URL of the document tc
be loaded in thedme For example<FRAME Src =  “school.html" >
loads the pagehool.htimbk particular frame.

2. Scroling : When the content inside a frame exceeds the frame size, a scrollbar
appears depending upon the value afd¢tuding  attribute. It can take
valuesres, No Or Auto . Auto is the dedult \alue and it displa sooll bas if
the frame contenteeeds the naral displpaea.

3. Noresize : Itis used to prevent users from resizing the border of a specific
frame ly dragging on itdust gvingNoresize  prohibits esizing the &éme
window. For example<FRAME Src= "school.htm!" Noresize >.

4. Marginwidth andMarginheight : W& can set hontal and ettical magins
to the fame ly usingviarginwidth ~ andMarginheight , respectiely. The
values a gven in piels

5. Name It gives a name to a frame. This particular frame can be referenced
using this name later in the code.

The following code can create the frameset shown in Figure 5.20. It is assumed tha
the three HTML pagesampleframel,s@nhpleframe2.btmdsampleframe3.html
are already created as in Figure 5.20.

<HTML>
<HEAD> <TITLE> A simple Frameset </TITLE> </HEAD>
<FRAMESETRows= "20%, 30%, 50%" >
<FRAMESrc= "sampleframel.html!" >
<FRAME Src= ‘"sampleframe2.html!" >
<FRAME Src= ‘"sampleframe3.html" >
</[FRAMESET>
</HTML>

5.5.3 Brgeting frames

In a frameset page, we can provide hyperlink in any frame and the linked page ca
be targeted to any other frame. When we click on the link in a frame, the
corresponding e is opened within anotheairite in the Aamesetor this first

we have to allot a name for the destination frame usiagetstribute. Then we

can refer the named frame usimget attribute of the link to be displayed.

Crede thiee HTML flesbiohtmlpoem.htamdfiction.htrid shav a
list of books belonging to lgogphy, poetly and iction,respectiely.
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Now let us create a web page with two frames - one for showing the links for the
files and the othenf opening theaspectie web pages When a useticks on ag

one of the three links available in one frame, the associated file will open in t
other frame.

Once you have created the three files mentioned above, the two HTML codt
given in Example 5.16 can satisfy our need.

BExample 5.16: @ illustrate the @ncep of targeting frames

Save the following codemaia fifnl

<HTML>
<HEAD> <TITLE> Left Frame </TITLE> </HEAD>
<BODY Bgcolor= "#HOOAFFF" Text= "#282D2F" >

<H2> Select the option </H2>
<FONTSize= "5" >
<A Href="bio.html" Target= "right_frame" >Biography </A><BR>
<A Href= "poem.html" Target= "right_frame" >Poetry </A><BR>
<A Href= "fiction.html" Target= "right_frame" >Fiction </A>
</FONT>
</BODY>
</HTML>
Now create a file to store the following code:
<HTML>
<HEAD> <TITLE> Targeting Frames </TITLE> </HEAD>
<FRAMESETCols= "200, *" >
<FRAME Src= "main.html" Name= "left_frame" >
<FRAME Name= "right_frame" >
</[FRAMESET>
</HTML>

When the above document is exeC uE——————

a web page with two frames Will[ sie edit view History Bookmarks Tools Help
opened. The first column of th @ rargeting Frames
browser window will show t
main.htnalnd the second column
be blank. Note thaic attribute is no
specified for that frame, but a na
right_frame  is assigned. If the fir
link (biography) is selected, the
biohtmbwill be opened in the secofto
frame as shown in Figure 5.21. It is

'....J -

List of Biographies

1. Mahatma Gandhi
2. Jawaharlal Nehru
3. Nelson Mandela

4. Martin Luther King
5. Mother Teresa

Fig. 5.21 : V&b page with taget frame




assumed that the file bio.htm/ contains the details as shown in the figure. Note the
difference in colour in the selected link.

Note that, the HTML document main.htm contains three pairs of <A> tag to link
the three HTML files. A tag named Target is used in <A> tags to specify the frame
in which the linked file is to be opened. Here comes the relevance of names given
to the frames.

o

o

<FRAMESET> tag is not supported in HTML 5 version.

There are many arguments against the use of frameset. Some of them
are given below.

The browser's back button will not work naturally inside a frameset.
Itis difficult to refer a specific document within a frameset.

Any attempt to reload a specific frame may reload the entire frameset. As a
result it will reset the frame contents to their default sources.

Search engines can struggle when navigating through framed documents.
It is difficult to print contents of a frameset.
Bookmarking contents of a frameset is difficult.

5.5.4 Nesting of framesets

In Figures 5.20 and 5.21, we can see frames in the browser window. The first figure
shows horizontal division of the browser window into three frames. But the second
figure shows vertical division into two frames.

Suppose we want to divide the browser

window as shown in Figure 5.22. Itis possible Eranm 3

with nested frameset. It is the process of

inserting a frameset within another frameset. Krame - Erame 3

The following steps illustrate the nesting of Fig. 5.22: Nesting of frameset
frameset for the division shown in Figure 5.22.

1.

| 160

Create the initial frameset, defining two rows as shown below:
<FRAMESET Rows= "85, *">
<FRAME Src= "sampleframel.html">
</FRAMESET>
This code horizontally divides the window into two frames and the first row is
reserved for the file sampleframel . hinmd.
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2. The secondow is left fee Now we will dvide it into tvo frames &itically.
Sq instead ofa secondFRAME>tag, inset another openingFRAMESET>
tag as shown below:

<FRAMESETRows= >
<FRAME Src= >
<FRAMESET Cols= >
</[FRAMESET>

</[FRAMESET>

This code will @ide the secondw into two columnsNow, we can adltwo

<FRAME>tags within the inner frameset and complete the HTML code as
given in Example 5.17. The resultant web page is shown in Figure 5.23. It
assumed that the three HTML pages are already created as in Figure 5.23

BExample 5.77: 1o implemert the concept of nested frameset

<HTML>
<HEAD>
<TITLE> nesting frames </TITLE>
</HEAD>
<FRAMESETRows= >
<FRAME Src= >
<FRAMESETCols= >
<FRAME Src= >
<FRAME Src= >
</FRAMESET>
</[FRAMESET>
</HTML>

555 <NOFRAM Esmg File Edit View History Bookmarks Tools Help

Eatier biowses did not supporframesin | @ resting rrames
such a situation, the browser is expect{ FlRST FRAME HERE
respond to the user in somagywr the other
The tag pakNOFRAMESano</NOFRAMES>
is used to display some text content irl SECOND
window if the browser is unable to sup FRAME HERE
framesThe Dbllowing code illusttes the us
of <NOFRAMES#ag.
<HTM.>
<HEAD> <TITLE> A simple Frameset </TITLE>
</HEAD>

nesting frames - Mozilla Firefox

Fig. 5.23: Nested framesets
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<FRAMESETRows= >
<FRAME Src= >
<FRAME Src= >
<FRAME Src= >
</[FRAMESET>
<NOFRAMES>
<P> Your browser doesnot support frames. <BR>
Click <A Href= >here... </A></P>
</NOFRAMES>
</HTML>

Here, if the browser does not suppBRAMESET#hen a message "Click here..."
will be displayed with an alternate link to theadiéex.html

Know your progress

1. <FRAMESET Rows="100,*'> divides the frame into
sections

. List ary three #tributes of<FRAME>tag.
. What is nested frameset?
. What is the use eNOFRAME#$ag?

. No <BODY>section is needed for frameset page. Say TRUE or
FALSE.

O b~ WN

5.6 Forms in web pages

HTML Forms ae requied when ve hae to collect some @efrom the vebpage
viewer for processingFor example we use wwwusca.kerala.gv.in for the
admission to Class Xl irel&alaWe enter irdrmaion sut as nam&SIC Register
Number gradeschoice of cousse and $mol, etc in this veb paye.lt is an
implementagon of HTML Form.

A Form will tale input fom the veb paye viever and then it will post thetddo a
bak-end aplicdion sutt as Common Geway Interface (CGl)Active Sever
Pags (ASP)HR etc for processing/\e will stugt about these témolagies in
the net chagpter. A form consists ofwo elementsaa<FORM>container and &n
number ofForm contols within thaicontainerThere ae \arious Brm contols
like text fieldstextarea felds drop-dovn menis radio luttons chedboxes etc

I 1




5.6.1 <FORM=>tag

A <FORM>tgg piovides a containeoif creding a lerm. An HTML Form stats
with<FORM:=and ends withlFORM>tag.A web browser can owligether inbrmétion
through rms We nust povide some b&eend aplicdion to handle (sa,
modify etc) the dta collectedMe use 6rm handles like CGl,JavaScript or PHP
script br tha purposeAll of the input elements assteiawith a silg Form ae
processedybthe samedfm handlerA Form handler is a pgram on the &b
sewner tha manges the da sent trwugh the Brm. The form handler is speigtl
as the alue 6r theAction dtribute of <FORM>tag. The concpt of serer and
other assodied tebinolagies will be discussed in thet megpter.

Most frequently used attributessebRM>are:

1. Action :Itspecifesthe URL othe Form handlemwhich is ead to piocess
the received data.

2. Method : It mentions the method used to upload data. The most frequently
used Methods aGet andpPost .

3. Target :Itspecifies the target window or frame where the result of the script
will be displayed. It takes values bk@k , self , parent , etc. The main
values ofTarget atribute ae gven inTade 5.4.

Value Description
_blank Opens the linked document in a new browser window
_self Opens the linked document in the same frame as the link

_parent Opens the linked document in the parent frameset

_top Opens the linkd document in the maindarser windw,
replacing any frame present

name Opens the linked document in the window with the specified name
Table 5.4: \lues for arget attribute

A common use for JavaScript (or any client side scripting language) is
to verify that users have filled in all the required fields in a Form and/

or to check whether the input data is valid or not, before the browser
actually submits the Form to the form handler on the web server.

[« V)

Form controls

There ae diferent types ofForm contols théawe can use to collecttdaising
HTML Form. These contis indudeText bax, Password, Che& Bax, Radio Button,

R
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Text AreaSelect Bg Submit and &set Button.\/can ade most ofthese conals
in ary HTML Form usingsINPUT> tag.

5.6.2 <INPUT> tag

The visilte pat of a Form is a set ofontiols to acaat the input fom the vieers.
Different types of input can be selected based on the nature of inpur Tine
tag is an emptydahd can be used to nakiferent types otontiols sub asText
Box, Radio ButtonSubmit Button et@heType dtribute detamines the type of
control creded by this tg.

Attributes of <INPUT> tag

1. Type: This dtribute detemines the contit type ceded ly the<INPUT> tag.
The main &lues offype are gven inTalde 5.5.

Value Description

text creates a text box

password same as text box. But here characters are represented by coded
symbols such as asterisk.

checkbox credes a lbekbax whele user can entées or No alues (rek
or uncheck).

radio similar to checkbox but is used to select a single value from a
group of valuesWhen nultiple adio uttons ae assigned with
the same value fidameattribute, users can select only one button
at a time. When the user changes the selection, the one that is
already selected becomes deselected.

reset a specialuiton used tolear all the entries made in ttrefand
to bring it to the initial state.

submit another special button used to submit all the entries made in the
form to the saerer.

button credes a standargephical lutton on the érm. We can call

functions on clicking this button.
Table 5.5: Vlues of ype attribute
2. Name Itis used to ge a name to the input caitkVhen the Brm is submitted,
the d#a \alues ar passed to the ger along with the cagsponding name of
the control.

3. Value : It can be used to provide an initial (default) value inside the control.

4. Size : This dtribute sets the width die input t&t in tems of chalactes.Itis
applicable only to the input types text and password.
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5. Maxlength : Itlimits the number of characters that the user can type into the
field. It is also applicable only to the text and the password.

A password field helps in hiding the content visually. It doesn't encrypt

or scramble the information in any way.

€

V)

The HTML code gen in Example 5.18saes an HTML Brm to input a name

and password. Figure 5.24 shows the resultant web page.

BExample 5.18: © create an HTML &rm

<HTML>
<HEAD> <TITLE> Login </TITLE> </HEAD>
<BODY Bgcolor= "Pink" >

<FORM Action= "login.php" Method= ‘"post" >
<P> Name: &nbsp; &nbsp;&nbsp;
<INPUT Type= "text" Name= "firstname" Size=
Maxlength= "25" > </P>
<P>Password:

<INPUT Type= "password® Name= "Psswd" Size=
Maxlength= "25" > </P> <BR>
&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;
&nbsp;
<INPUT Type= ‘reset" Value= "Clear" >
<INPUT Type= "submit" Value= "Send" >
</[FORM>
</BODY>
</HTML>

In Example 5.18, a fitmgin.phpassigne i
to theAction attribute of theFORM>| [ Bl wiew sty Baakmarks
tag. It means thiathe daa enteed| " """
through this Brm will be cptured and] Hame:

processed by the application stored i passward:

file layin.phpAlso obsere the use 0
HTML entity &nbsp; to provide non Clear | | Sand
break spaces by referring to the codd

||30||

||30||

Tooli  Help

Figure 5.24. Fig. 5.24: HTML Form with text and password

| l .

|165|
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Let us design an HTMLoFn to input déa with the help ofadio utton (or
option kutton) and ked baxes You might hee headl tha radio luttons ae used
to specify olone option fsm a set ofltendives and thachedk baxes ae used
to mark one or more items in a given list.

The code gen in Example 5.1%swtes a Brm to specify theemnder and hdbes
of a peson with the help afadio luttons andliedk baxes Figue 5.25 shaes the
corresponding web page.

BExample 5.19: @ create an HTML &m with radio buttons and check bxes

<HTML>
<HEAD> <TITLE> Checkbox Radio Button Control </TITLE> </[HEAD>
<BODY Bgcolor= "#E9BEES" >
<FORM> <BR:Sex: &nbsp; &nbsp;&nbsp;&nbsp;&nbsp;
<INPUT Type= "radio" Name= "sex" Value= "male" > Male
<INPUT Type= "radio” Name="sex" Value= "female" >Female
<BR> <BR>Hobbies:
<INPUT Type= "checkbox" Name= "Hobby" Value= "Games">
Playing Games
<INPUT Type= "checkbox" Name= "Hobby"
Value="WatchingTV" > Watching TV
<INPUT Type= "checkbox" Name="Hobby" Value= "Reading" >

Reading
</FORM> Checkbox Radlo Button Control - Mozilla Firefox = 0O X
</BODY> File Edit WYiew History Bookmarks Tools Help
</HTML> & Checkbox Radio Button Contrel | 59 "
Sex: Male Female

Hobbies: Playing Games = Watching TV Reading

Done

Fig 5.25:Form with checkbox and radio button

5.6.3 <TEXTAREA>tag

We hae seen sitg line tat entry facility in a &rm with the st@menkINPUT

Type= ‘'text" > (refer Example 5.18 and Figure 5.24). But in practice, there are
occasions kaere we need to enterutiiple lines otext in a Bbrm. Postal adress is

an example. The containertBEXTAREA>Can be used for this purpose. The area

I 1
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between the tag pair gives space for multi line text depending on the values give
the dtributes The main tributes of<TEXTAREA>tag ae:

1. Name Itis used to give a name to the control.
2. Rows: It specifies the number of rows in a text area control.
3. Cols : Itindicates the number of columns in atext area, i.e., number of characte

inaline.
Consider thedllowing code ggnent and obses the usge of <TEXTAREAStg:
<FORM Action= Method= >
<TEXTAREA Rows= Cols= Name= >
Enter your address. Text area Control - Mozill = O X
</TEXTAREA> File Edit View History Bookmar
</[FORM> & Text area Control g -

On completing the code and opening it, wg =nter your address.
see a page as shown in Figure 5.26. Any t§
includebetween tag padTEXTAREA>and
</TEXTAREA> appears in a text box. When
user enters any data in the text box, it ovey
default text.

564 <SE|_ECT>tag Fig. 5.26: HTML Form with text area

A select box, also called dropdown box, provides a list of various options in tr
form of a dopdawn listfrom where a user can select one orenaptionsSelect

box is helpful when a number of options are to be displayed in a limited space. T
options in the list are specified usibgTION>tag, which will be contained in the
<SELECT>tag pair

The container tag paBELECT>and</SELECT> encloses a select box. The main

attributes OkSELECT>tag are:

1. Name It gives a name to the carltmhidh is sent to the ser to beecanizd
and to get the value.

2. Size : This can be used to present a scrolling list box. Its value will decid
whether the select box should be a drop down list or a list box. If the value
1, we get a dropdown list (or combo box).

3. Multiple :Itallows users to select multiple items from the menu.
Now let us discuss thel@ of <OPTION>tag in select b@s It is an empty ta

placed inside the containerd<@gLECT>and</SELECT>. It lists out the options
provided in the select box. The main attributesmflON>tag are:

I 1
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1. Selected : This attribute is used to indicate default selection.

2. Value : Itis used here to allow the submission of a value that differs from the
content ofthe<OPTION>tag. If it is not pesentthe content is used as the
value.

The HTML code given in Example 5.20 creates a web page that contains a drop
down list. Note that the value of #iee attribute ol<SELECT>tag is 1 and
there are four options inside the select box.

BExample 5.D: 1 create an HTML érm with a drop down list

<HTML>
<HEAD> <TITLE> Drop down list </TITLE> </HEAD>
<BODY Bgcolor=  "#E9BEES" >
<FORM Action= "guestbook.php" Method= "post" >
<P> Nationality:
<SELECT Name= "Nationality" Size= "1" >

<OPTION Value= "Indian" selected > Indian
<OPTION Value= "British" > British
<OPTION Value= "German" > German
<OPTION Value= "Srilankan" > Srilankan

</[FORM> File Edit View History Bookn]
</BODY> |@] Drop down list v
</HTML>

_ _ | Nationality: | indian  :|
Figure 5.27 shows the dropdown list obtaine i
clicking the combo button. iz

Srilankan

Fig. 5.27: Select box in a Form
Modify the code given in Example 5.20 with different values for the
Size attribute and predict the changes in the select box.

Let ufsﬁao
5.6.5 Grouping Form data witdFIELDSET> tag
Sometimesrguping eldaed contols in a Brm become a necessifhe
<FIELDSET> element helps inrgquping elded daa in a Brm. By using
<FIELDSET> we can diide a Brm into diferent subsectionsat subsection
containingelded element3o identify edt<FIELDSET>, we can use tRe EGEND>
tag. The <LEGEND>tag deines a qation for the<FIELDSET> elementlt is a
container tg
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Now let us azde a lerm with all the elements discussedasadf submit the
details sutas namege se, addressholbies etoof a studentThe code genin

Example 5.21 can be usedhis so thean HTML Form as shan in Figue 5.28
will be obtained.

Example 5.21: © create an HTML érm to submit the deails of a sudent

<HTML>
<HEAD> <TITLE> FormResume </TITLE> </HEAD>
<BODY Bgcolor= "#HE9OBEES" >

<CENTER ><H3>Enter your details </H3></CENTER>

<FORM Action=  "guestbook.php" Method= "get" >
Name:&nbsp;
<INPUT Type= ‘text" Name= "first_name" Size= "20"

Maxlength= "20" Value= "FirstNameHere" ><BR><BR>
Age:
<INPUT Type="text" Name=age" Size ="3" Maxlength= "3" ><BR>
Sex:  &nbsp;&nbsp;&nbsp;

<INPUT Type="radio" Name=sex" Value= "male" > Male
<INPUT Type="radio" Name=sex" Value= "female" > Female
<FIELDSET>

<LEGEND=Nationality </LEGEND>

<SELECT Name= "Nationality" Size= "4" >

<OPTION Value= "Indian” Selected > Indian
<OPTION Value= "British" > British
<OPTION Value= "German" > German
<OPTION Value= "Srilankan" > Srilankan
</SELECT><BR><BR>
Nativity:
<INPUT Type= "text" Name=ZState" Size= "15" ><BR><BR>
District: &nbsp;
<INPUT Type= "text" Name= "District" Size= "15" >
</FIELDSET><BR>
Hobbies:
<INPUT Type= "checkbox" Name= "Hobby" Value= "games" >
Playing Games
<INPUT Type= "checkbox" Name= "Hobby"
Value= "WatchingTV" > Watching TV
<INPUT Type= "checkbox" Name="Hobby" Value= "Reading" >
Reading <BR><BR>
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<TEXTAREARows= "5" Cols= "25" Name="address" >Address
</TEXTAREA><BR><BR>

<INPUT Type= "submit" Value= ‘"submit" >

<INPUT Type= "Reset" Value= ‘reset" >

</FORM> FormResume - Mozilla Firefox
</BODY> File Edit View History Bookmarks Tools Help
</HTML> @] FormResume 4 -

Enter your details

MName: First Mame Here

Agge:
Sex: Male Female
—MNationality

Indiamn
British
German
Srilankan

Nativity:

District:

Hobbies; Playing Games = Watching TV Reading

hddress

submit reset

Fig 5.28:An HTML Form to submit the details of a student
5.6.6 Form submission

When ve dick the submit btton on the Brm, it will send the collected inputala

to the sever,a computer gable of processing theceved d&a.In a web sever,

there ae special ser side prygrams ér processingdfm dda coming fom the
browser of a client (a computer, a tab or a mobile phone through which we submit
the data).

As mentioned el@ar, theAction atribute deihes the action to be pemned
when the Brm is submittedNormaly it assigns the URL thfe sever side ygram
to process thed¥m dda. The common & to submit adrm to a serer is ly
using aubmit button.In Example 5.24 severside scripjuestbook.jstgpeciéd
to handle the submittedr in the<FORM:tag.
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The Method attribute of the<FORM>tag specifies the HTTP methgedt ( or
post ) to be useden submitting th@fms
Know your progress
1. HTML provides to input @ethiough veb pages
2. Name the two tags used withFORM>{0 enter text data.
3. How do radio button control and check box control differ?
4. Which tag is used torgup daa within the Brm?
5. Name the tag used witRiIRORM>{o input data.

L

5.7 Overview of HTML 5

HTML 5 is the major revision of the HTML standard after HTML 4.01. HTML5
was deeloped joinyt by World Wide Web Consotium (W3C) and théveb
Hypeitext Applicdion Tedinology Working Gioup (WHATWG). The nev
standard incorporates features like video playback, drag-and-drop etc.

The latest versions of all leading browsers including Go HTML
Chrome, Mozilla Firefox, Apple Safari, Opera and Inter

Explorer support HTML5. Mobile web browsers that are p

installed in iPhong®ads Android phonegetc also suppar

HTML5. HTMLS5 is designed, as much as possible, to

bakward compéble with &isting veb browses. The Iayjo of

HTMLS5 is given in Figure 5.29. Fig. 5.29: HTMLS5 logo

>

Some new tags introduced in HTML5 are given below:

1. <VIDEO>and <AUDIO> These tags offer the facility to easily embed
media into HTML documents.

2. <CANVAS:> This tag gives us an easy and powerful way to draw
graphics, build charts and graphs and customise graphics.

3. <HEADER>and <FOOTER>The <HEADER>element specifies a header for a
document or section. The <FOOTER=lement specifies footer for a document or
section. A footer typically contains the author of the document, copyright
information, contact information, etc. We can have several ~ <HEADER> <FOOTER>
elements in one document.

4. <ARTICLE>and <SECTION=> These tags are used to create articles and sections
within a webpage. An article is an independent, stand-alone piece of discrete
content like a blog post, or a news item. Article represents a full block of content.
Section is used as a way of sectioning a page into different subject areas, or
sectioning an article. <ARTICLE> and <SECTION> tags, if properly used will
increase search engine visibility of the webpage.
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5. <OUTPUT>This tag represents the result of a calculation usually performed by a
script.

6. <DETAILS>: Sometimes website needs to have an expanding/collapsing block of
text. With  <DETAILS> tag it is easier to make a simple block that expands and
collapses the content when the header is clicked.

7. <FIGURE>and <FIGCAPTION>: <FIGURE>is a container for content like images,
and <FIGCAPTION>element represents a caption or legend for a figure. It comes
inside the <FIGURE>tag.

8. <PROGRESS:and <METER> <PROGRESS>and <METER>are similar. The
<PROGRESStag represents the progress of a task. It is useful for things like
displaying the progress of a file upload. <METER>ag is used to display a scalar
measurement within a known range, like showing hard drive usage.

éﬂ] Let us conclude

In this chaptr, we have gone through some of the advanced features of HTML.
Different kinds of lists are discussed to make the text more presentable. The beaut
of the web pages can be enhancediiduding magueesmages audio and video

We hae also discussed the impnce othyper linking andmiliarised witharious

kinds of hypetinks Creding a thle with the tgS<TABLE>, <TR>, <TH>, and

<TD>, and their attributes were discussed. The importamesvgfan and

Colspan atributes a& identiled.We can diide the bowser windw into diferent

frames using framesets so that different pages can be opened and viewed at th
same timeWe hae also seen thdivision of browser windw can be done in
different vays with the conpeof nested imesetd\e hae discussed thararget

dtribute is used toede link betveen diferent frames othe bowser windw. We

have also identdd the utility oForm in the veb pagje to submit da to the seser

using onlinedcility We hae seenarious elements $uas t&t bax, pasword,

radio button, text area, select box, etc. that facilitate the input of data in different
ways We hae just mentioned the coptef dient side pygrams and seer side
programs Sqthis dhgpter is a sfping stone to the rechgpters in which we will

discuss he the input d& in the Brm is \erified and hw the déa is stoed or
processed in the ser.
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me

% Let us practice

1. Wirtie an HTML codedr a veb page of a district in kerala with thedllowing

details and features:

* Anheading followed by a paragraph of 3 sentences about the district usir
text formating tays and@ributes

» Alist of the tourist places in the district.

Wirtie an HTML codedr a veb paye for your s&iool with thedllowing details

and features:

* Aheading followed by a paragraph of 3 sentences about the district usir
text formating tays and@ributes

* Include a list ofive co-curicular actiites lile NCGNSSClubsetc

Wirtie an HTML codedr a veb paje to shav the bllowing details:

Components of a Computer

Hardware

1. I/O Devices

2. RAM

3. Hard Disk & DVD Drive
Software

1. Operating System

2. Application Programs

Write an HTML code to pisent some detailsoait Onam - thedstval of
Kerala, in a web page with the following features:

* A heading withtaractve font dhalcteristics

* Animae of "Vallam Kali" (bodarace) in the b&ground ofthe pge.

* Intemal links to aptwo of the tiaditional eents like "Fookkalam”,
"ThumpiThullal","T hiruvethira”,"Onavillu®, "Vallam kali",K ummati",
"Pulikali", etc.

Write HTML codes to ede two web pajes to shey some irdrmation ébout

the higher secondary and high school sections of your school. Create anott

web page to dvide the bowser winder horiontally into two. In the 1frst

frame, a brief introduction of the school and two links are to be provided -
one br HSS and the otharrfHS On dicking these links thespectie web

page is to be opened in the second frame.

I l
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6. Write an HTML code to skothe bllowing tdle in a veb page and also
provide an gtemal link to the @bsite ofKerala Blice gien belav the thle:

Road Accidents in Kerala during 2012 - 2014

Total Number of
Year Cases Persons Killed | Persons Injured
2012 36174 4286 41915
2013 35215 4258 40346
2014 36282 4049 41096

Data Souce:wwwkeralgoliceorg
7. Write an HTML code to disglan aplicdion form as shan belaov:

( R

APPLICAON PR THE B SUDENT WARD
Name: | | Sex: MaléD FemaleO

Class & Division| Select v|
Total Gede Point in Clas XI: | |
Awerage Gede Point in Termly Eams in Clss XII: |

Cocurricular Activities:

NCC[] NS$] Sport§ | Arts[] Literary[]
Other Achievements

- J

1. Find the errors in the following and correct it.

a. <UL Type ="i" Start = 3>
b. <IMG Src = "Myschool.jpg" Size = "50" >
C. <HTML>

<HEAD><TITLE><HEAD></TITLE>
<BODY> this is the body of the HTML
document</BODY>
</HT ML>
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2.

3.

B

© N o O

10.

11.

12.
13.

14.

15.
16.
17.
18.

Rohit created a table in HTML but a border was not visible. What could be
the reason?

attribute is used witke tag to display the linked page in a specified
frame.

Your computer teher askd yu to pepae a list ofyour best friends in a
webpae. Which tag will you preferAWrite HTML code sgment br this list.

Name the posdib\alues oftype &ribute of <OL>tag.
Write the #ributes of<uL> tag.
How do you create a list using upper case letters for numbering?
Supposeau want to cede a list using\eer case lettefor numberingHow
can this be made possible?
How can we create a list starting from 6 onwards?
Write the HTML codedtr creding the 6llowing webpage:
ABC Pvt. Ltd. )
Kerala
1. Health Care
2. Baby Products
* Toys
* Dress
3. LadiesMear
» Kurthas
e Jans

Varun is ceding a veb page.He wants to cede a link on theard 'sample’ to
a fle namedample.htthi is stoed in a subdictoly Examin D drive Write
the HTML command for this purpose.

Name the tag which hasshade attribute.

Sunil developed a personal website, in which he has to create an e-mail li
Can pu sugest the potocol used to aweve this link.

Shabhir w@nts to connect hisdapage to wwwgmail.comWrite the tg and
atribute equied or this

Mention the characteristics of two types of hyperlinks available in HTML.
Differentide betveencCellspacing  andCellpadding

Differentide betveenText contol andTextarea control used in &rm.

Action and arthe maintiributes ofthe<FORM>tag.
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19.

20.
21.
22.

23.

24.
25.

26.

27.

Sy true or &lse:

a. The dehult\alue ofalign dtribute of <TABLE>tag iscenter .

b. <FRAME=is a containerdga

c. Scrolling prevents users from resizing the border of a specific frame.

Which tag does allow partitioning of the browser window into different
sections?

List dowvn the maintéributes of<FRAME>tag.

Crede a fameset diding the pge into tvo sectionsertically. Give names of
your favorite football players in left frame. The profile of selected players
should appear in the right Frame.

Predict the output of the following code:

<HTML>

<HEAD><TITLE>A simple table</TITLE></HEAD>

<BODY>

<TABLE border="1" Cellspacing= "1" Cellpadding= "10">
<TR><TD> 1 </TD><TD> 2 </TD><TD> 3 </TD></TR>
<TR><TD> 4 </TD><TD> 5 </TD><TD> 6 </TD></TR>
<TR><TD> 7 </TD><TD> 8 </TD><TD> 9 </TD></TR>

</TABLE>

</BODY> 1 ‘ 2 3
</HTML>

Write an HTML code to ede the gien tdle: 4 ‘ 5 ‘ 6
Wkite an HTML code to agaeyour e-mailaddressphone .
number and password.

Wkite an HTML code to ede a list of3 biles ofyour dhoice in a fimeLink
each one to display the description with a picture in another frame.

Raju ceded a &b page asdllows But he is uriae to viev ary tebular brma
in the veb pagewhen it is dispied in the bowserFind out theeasondr it
and correct it.

<HTML>

<HEAD><TITLE> My Page </TITLE></HEAD>

<BODY>

<TABLE><TR><TH>Roll No. </TH><TH> Name </TH></TR>
<TR><TD>1 </TD><TD> Huda </TD></TR>

<TR><TD>2 </TD><TD>Bincy</TD></TR>

</TABLE>

</BODY>

</HTML>
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After the @mplégion of this chager, the

create different types of web pages

I n the previous chapters we learned to
containing tets and ggphics Since this is

learner the world of the Internet, most of us might

distinguishes the use of client side have visited various websites in the Internet
and server side scripting language. for different puposes These wb pages
explains the need of client side contain features that we have not learned.
scripting language. Creating such types of web pages requires the
identifies  the importance of knowledg of scripting langges Different
JavaScript as the client side scriptingscripting languages are used at the client side

ERLEGR - and sever sideEven thoughalaScript and
uses JavaScript functions in a weby/g geript are the two client side scripting
page. languges JaScript is the most commgpnl

explains different data types in
JavaScript.

uses correct variables in JavaScript.
uses appropriate control structures

used scripting language at the client side. The
main easondr this is thathe &waScript is
suppoted ly all bowses, but VB Script is

in program codes. not. Since web pages are to be viewed by a
uses appropriate built-in functions |2rge number of people over the Internet, we
in JavaScript. cannot expect that the user will use a specific
explains the method to access Prowser itself. Hence, a web page should be
Document Elements using made browser independent as much as
javaScript. possible. In this chapter, we will learn how
creates JavaScript functions that JaaScript is used in &wpae.Since all of
handle values in text boxes and us are familiar with C++, it is easy to
combo boxes. undestand daScript because tlaeaBcript
follows the same syntax of C++.
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JavaScript was developed by Brendan Eich for the
Netscape Browser. The original name of JavaScript
was Mocha. In 1995, when it was deployed in the
Netscape browser version 2.0, the name was changed
to JavaScript. In early days, only Netscape browser supported
JavaScript. But due to the wide popularity of JavaScript, Internet
Explorer provided support to JavaScript in 1996. Now, almost all
browsers in the world support JavaScript.

Brendan Eich |

6.1 Getting started with JavaScript

In Chapter 4Web Tednolagy,we discussed the usediént side and saar side
scripting langugas Client side scripting langaa ag useddr validdions of daa
a the dient side itselfThis reduces netwk traffic and wrkload on the seer.
Sexer side scripting langesa a¢ eecuted fathe sever and the @b page
produced isatuned to the leent bowser A sever mg stoe a lage wolume of
daa in the &rm of a désbaseSo a seer side scripting langgamg have to
interact with this lge wlume ofdda for different puposesbut a dient need not.
Sqthe languges and commands ustttha dient side and ser side & diferent.

Let us learthe basics ahwaScript as dient side scripting langean this bapter.
Using dawaScriptyve can embed pgram sgments in dierent places inan HTML
page<SCRIPT> tag is used to include scripts in HTML page.

<SCRIPT>Tag

<SCRIPT>tag is used to include scripting code in an HTML pageanghege
attribute oSCRIPT> tag is used to specify the name of the scripting language
used.Here we usealaScript as thdient side scripting langea Therefore, we

will giveJavaScript  as the value faranguage attribute.

The<SCRIPT> tag can be used in an HTMLgpaas dllows
<SCRIPT Language= “JavaScript’ >

</SCRIPT>

The identifiers in JavaScript are case sensitive. It is common in
JavaScript, to use camelCase names for identifiers. Examples are
firstName, checkData, etc. CamelCase is a naming convention which is
used when a single word is formed using multiple words. When the first
letter of each word is capitalised, it is called UpperCamelCase and when the first
letter of each word except the first word is capitalised, it is called lowerCamelCase.
CamelCase improves readability of the word.
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Now let us consider the following HTML code given in Example 6.1.

BExample 6.1: © create a web page using JeaScrip

<HTML>
<HEAD> <TITLE> Javascript - Welcome </TITLE> </HEAD>
<BODY>

<SCRIPT Language= >

document.write( );

</SCRIPT>
</BODY> Javaseript-welcome = | 2
</HTML> File:/ffhame/laps/Chapter & 15/Code 61t » & B

The above code can be typed in| Welcome to JavaScript.
text editor We use Geaneditor
that we used for creating HTML
pages in the @vious btigpters.Sae the le asCode 6.1.htmINote thaeven if we
use awaScriptin an HTML pge,it is s&ed with.html extensionThen,open the
file in ary browser We will get the veb page as shon in Figue 6.1Note thathe
stdementlocumentwrite IS written in lavercase letter This is becausadScript
Is a case sengdtiscripting langga. The leywords in dwaScript a all in the
lowercase.

Fig. 6.1: A web page using JavaScript

In the dove HTML file, document.write() is adwaScript command thadudes
a tet in the bog section othe HTML pa@e. ha is the dove HTML flle has the
same effect of the following HTML code.

BExample 6.2: © create a web page using HTML

<HTML>
<HEAD> <TITLE> Javascript - Welcome </TITLE> </HEAD>
<BODY>

Welcome to JavaScript.
</BODY>
</HTML>
Compare the above two examples (Example 6.1 and Example 6.2). In the secc
HTML code, the textvelcome to JavaScript is directly placed inside the
body section, whereas in the first onwel¢ome to JavaScript "is included
in the bog section using thevdScript methodocument.write() . Actualy,
document represents the body section of the web page. Therefore,
document.write() is a awvaScript function thavill indude a tet in the bog
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section of the web page. It is very important to note that like C++, every statement
in JvaScript also ends in a semicolon.

<SCRIPT Language= > tells the browser that the code that
follows is aalaScript coddNow let us see oa bowser handles tha\@Script
code The script code is infgeted aruntime ly the awaScript enginé&very
browser has ahScript enginég\aScript engine is atuall mahine br executing
JawaScript codaVhen the bowser sees adScript codd is passed to the script
enginedr processingrhe script engineecutes the codé an HTML pae does
not contain ay AwaScript codehe bowser alone ik to ender the HTML
page. But if thete is aadaScript codehe bowser taks the help ofcript engine
also toender the HTML pge.Hencean HTML fle without dvaScript is alays
rendeed faster than thavith &AvaScript code

Let us consider the codeegi in Example 6.8a mixes dwaScript codes with
HTML tags The output ofthe HTML pae is gren in Figue 6.2.

BExample 6.3: © create a web page @mntaining heading tags

<HTML>
<HEAD> <TITLE> Javascript - Welcome </TITLE> </HEAD>
<BODY>
<H1>
<SCRIPT Language= >
document.write( );
</SCRIPT>
</H1>
<BR>
<H2>
<SCRIPT Language= >
document.write( );
</SCRIPT> T ——————r—"
</H2> et e

libe) ffomelap & Chapker & 5 Code & 1. 6iml = £ =

</BODY> This is in H1 Head
</HTML>

In the above code, we used Scripting CO| ypis is in H2 Head
in between the HTML tags more than ond-- _ :
Thus you can use the script codes any nufth8 V¢P Page containing heading tags
of times in beteen the HTML tgs Wherewer we use script codel® remember
to place them in beb®@n<SCRIPT> and</SCRIPT> tags

] 1
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>

All web browsers allow users to enable or disable the execution of

JavaScript in a web page. By disabling the JavaScript, we are actually

disabling the JavaScript engine in that browser. In Mozilla, the

JavaScript can be enabled or disabled by choosing Tools -> @tions ->
Content -> Enabled JavaScript Google Chrome, it can be done by selecting the option
‘Do not allow any site to run JavaScript’ which is available in the Content Settings
window. This window can be accessed from the menu Tools -> Siings -> Shw Adwancel
Settings -> Content Settings

If JavaScript is disabled in a web browser, the browser will not execute the script
code at all. So, the browser will simply ignore the content written inside <SCRIPT>
... <ISCRIPT> tags.

Performance of a browser mainly depends on the performance of its script engine.
One can hardly see a dynamic web page that does not use any JavaScript. All broswers
are competing with each other for the development of better, fast and powerful
JavaScript engines.

Know your progress
1. Name anté&ribute of <SCRIPT> tag.

2. In ;vaScript function is used to prinkaitethe
body section of an HTML page.

3. is the value given to the language attribute of
<SCRIPT> tag to specify thidhe codedllows is dwaScript code

4. Wha is the use alvaScript engine?
5. Stdae whether thedllowing stéeements @ true or alse
a. Jawa Scriptis the ondient side scripting langga

b. <SCRIPT>tag is used to include client side scripting language
inan HTML page.

c. An HTML file can contain only or8CRIPT> tag in it.
We can mixalaScript code with HTML code

e. The dwScript code ust be placed with#sCRIPT> and
</SCRIPT> tags

f. Every AwaScript stament ends in a semicolon.

e
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Wkite an HTML code to ede the bllowing web page by using
JaaScript inside the bpdection ofthe pge. Ta is the boy
section should be as shobelav.

-~ <BODY>

Let us do <SCRIPT Language= “JavaScript’ >

................ } Jawascript - Mozilla Firefox

Jsvascript = | b

</SCR| PT> U Filecff fhiome flapt/Chaphber & 15 /ex 11 html v = —

</BODY> .
THE SIMPLE RECIPE TO HAPPINESS
Most of us blame outward factors as the reason for our
sorrow. Little do we realise that the source of happiness is

within us. If we approach life with a positive attitude, all
stumbling blocks can be turned (o stepping stones.

6.2 Creating functions in JavaScript

We hae alead leaned @out functions in C++ln JavaScript also functionsear
defined and called almost in the same way as in C++. A function is a group of
instructions with a namdaScript has a lot olilt-in functions thiacan be used

for different puposesWe will coer some othese functionstkr in this bapter.
Besideghese hilt-in functionswe can defie our avn functions als@he bigjest
advantage of using a function is that if we need to execute a piece of program codk
more than once in a web page, the code has to be written only once within the
function.We can call the functionyamumber oftimes to gecute itLook d the

following code:

function  print()

{

document.write( “Welcome to JavaScript.” );

}
Here, the keyworfdnction  is used to define a function. The woid that
follows is the name ahe functionThe function name can beyaalid identiker.
JawaScript uses the samkes 6r naming ideniiérs as in C++Here theprint()
function contains oplone stiement\We can inlcide ag rumber ofstdaements
inside a function.

Defining a function does notexute the function autotizally. It must be called

for its execution. This means that even if we define a function in a web page and dc
not call the function, the function will not be executed at all. The function can be
called by using the function name as follows:

print();

I 1
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Note the semicolon after the function name. Now let us make use of the aboy
print)  function in an HTML page.

BExample 6.4: © create a web page cntaining print() function

<HTML>
<HEAD> <TITLE> Javascript - Functions </TITLE>
<SCRIPT Language= "JavaScript" >
function print()

{
document.write( "Welcome to JavaScript." );
}
</SCRIPT>

</HEAD>
<BODY>
</BODY>
</HTML>
Note that nothing is written inside the body section of the HTML page. This cod
will not displg‘Welcometo JavaScript "in the bowser winda. This is because

even though the function is defined, it is not at all called from any place in the pag
Therefore, the function will not be executed at all. Hence nothing will be displayze
on the screen. The bog

7 Javascript - Functlons - Mozilla Firefox

section of the HTML page
Example 6.4 should f e fusions
m0d|f|ed as fO"OWS to gett Filesffihomelaps/Chapter 6 J5/Code 6.6.html -~ & B =
output as shown in Flgu Welcome to JavaScript.
6.3.
<BODY> Fig. 6.3: \eb page using functions
<SCRIPT Language= "JavaScript" >
print();
</SCRIPT>
</BODY>

Now let us see the syntaxachvaScript function.
function function_name()

{

statements;

}
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Here the liefunction  function_name() is called th&unction headerand
the code within the &cegand} is calledunction body. The main dference
from C++ is tha in &vaScript theris noetun typewhereas in C++ the function
has aetun type In waScript alseve canetum some &lue fom a function as in
C++. Since thisepter is meant towg onl a basic idea@ut the use alwaScript,
we do not discuss thewr the time beind\nother diference is thaC++ does
not use thedyword function  to defne a functiorhut AwaScript does

We might hee noted thiathe function is dafed within the head sectiontbé
HTML page. Itis not necessary to define the function within the head section itself.
We can defie a function in the bgaection also asgn belov:

<BODY>
<SCRIPT Language= "JavaScript" >
function  print()
{
document.write( “Welcome to JavaScript.” );
}
print();
</SCRIPT>
</BODY>

The above code also produces the same output as in Figure 6.3. Note that even i
the function is defined within the body section, it must be called for its execution.
For examplethe bllowing code does not dispkything on the seen:

<BODY>
<SCRIPT Language= "JavaScript" >
function print()

{

document.write( “Welcome to JavaScript.” );
}
</SCRIPT>
</BODY>

Even though a function can be defijpasmme—G——————
anywhere in an HTML page, itis alW = swscrst-rnctom =4

better to include the function definiti File{home/lapa/Chapter o J5{Code 8.12.bem ~
within the head section. Now considel| Welcoms to Javasesipt Welcome to JavaScript
following code in which th&int()
function is Ca"ed. tWI.Ce' It will give & Fig. 6.4: b page using two print functions
output as shown in kige 6.4. without break

I 1
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<BODr>
<SCRIPT Language= "JavaScript" >
print();
print();
</SCRIPT>
</BODY>

When we call the function twice, it just places the contelnbme to
JavaScript’  twice in the body section, where the function is called. Hence, the
body section in the above code has the same effect as the following code.

<BODY>
Welcome to JavaScript.Welcome to JavaScript.

</BODY>
If the mesg® should be dispted in the tw different lineswe nmust usesr>tag.
<BODY>

Welcome to JavaScript. <BR>Welcome to JavaScript.
</BODY>
In order to cede the samefefct usingalaScriptthe function can be moifl as
shavn belov.

<SCRIPT Language= "JavaScript" >
function  print()

{
document.write(  "Welcome to JavaScript.<BR>" );
}
</SCRIPT> } Javaacript - Functlons - Maglila Firefex

Jawvancnpd - Fursgiom ¥

This HTML code will give the output
shown in Figre 6.5. T

KﬂOW your progress Welcome o JavaScripl.

1. Say whethére following
staements a true or
false:

a. A function is automatically executed when the browser opens
the web page.

b. Afunction is usually placed in the head section of a web page.

d. A function can be calledyamimber oftimes

e. Even though a function is defined within the body section, it
will not be executed, if it is not called.

2. List the adantages ofusing functions imvaScript.

Al fomelapt Chapter & 14 Code 6.158m = & | ® =

Fig. 6.5: Vb page using two print functions

TR
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<HTM.>

<HEAD>

<SCRIPT Language=
function print()

{

Let us> do

document.write(

}

</SCRIPT>

</HEAD>

<BODY>

<SCRIPT Language=
print();
document.write(
print();

</SCRIPT>

</BODY>

</HTML>

<HTML>

<HEAD>

<SCRIPT Language=
function print()

{

}
</SCRIPT>

</HEAD>

<BODY>

<SCRIPT Language=
print();

</SCRIPT>

<BR>

<SCRIPT Language=
document.write(
print();

</SCRIPT>

</BODY>

</HTML>

document.write(

1. Consider the following two HTML codes (Code A and Code B)
and try to predict the output.

Code A

“JavaScript” >

“Welcome to JavaScript” );

“JavaScript” >

H<BR>1| );

Code B

“JavaScript” >

“Welcome to JavaScript” );

“JavaScript” >

“JavaScript” >
“<BR>");

=l 186 b —
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Given below is an HTML code to get the output as shown in the figure
belon. The code contain®dr functions nameglstartGreen()
stopGreen() ,startRed() andstopRed() . These functions are called
from diferent places &m the bog section othe HTML pae. Yu can
see that the body part in each function definition is blank except for the
functionstopGreen() . You hae to complete the deition of all other
functions so as to get the output as shown in figure.

<HTML>

<HEAD>

<SCRIPT Language= “JavaScript’ >

function startGreen()

function stopGreen()

{

document.write(  “</FONT=>");

}

function startRed()

¥ Jawascript - Mazilla Firefox

| Javascript * | ogp
& file:/fhomeflaps/Chapter 6 b5/t = © || O r » =

} This text is in green colour with font size 5.
</SCRIPT> This text is in red colour with font size 3.
</HEAD> This text is in green colour with font size 5.
<BODY>
<SCRIPT Language= “JavaScript’ >

startGreen();
</SCRIPT>

This is in Green colour with size 5

<SCRIPT Language= “JavaScript’ >
stopGreen();

</SCRIPT>
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<SCRIPT Language= “JavaScript’ >
startRed();

</SCRIPT>

This is in Red colour with size 3

<SCRIPT Language= “JavaScript’ >
stopRed();

</SCRIPT>

<SCRIPT Language= “JavaScript’ >
startGreen();

</SCRIPT>

This is in Green colour with size 5

<SCRIPT Language= *“JavaScript’>
stopGreen();

</SCRIPT>

</BODY>

</HTML>

6.3 Data types in JavaScript

All programing languages classify data items into different categories for the effective
utilisaion of memoy. We hae leaned thathe basic da types in C++ a&rint

char ,float ,double andvoid .Besides thesetddypeghele ae type modiérs

also in C++. hwaScripteduces this compigy by limiting the nmber ofbasic

daa types into 3’ he bllowing ae the thee basic datypes inalaScript.

Number
All numbes fall into this dagory. All positve and ngaive rumbes, all intger

and foa values (factional ombes) ae treded as the datypenumber Thus 27,
-300,1.89 and -0.0082axamples ohumber type da in dwaScript.

String

Any combin#on of chalactes,numbes or aly other symbaolendosed within
doulde quotesar treded as a string imvdScriptTha is “K erala”,"Welcome”,
“SCHOOL’, “1234”,“Mark20”,“abc$”and “sanil@123&e xamples obtring
type data.

Boolean

Only two values fall in boolean data type. They are thetvaluesdfalse .
Note thd the \alues a not in doule quotedf they ae put inside doldquotes
they will be consided as oktringtype Not only thd, like C++,JawaScript is also
case sensig.So ve cannot USERUE andrALSE to represent boolearalues

I 1
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6.4 Variables in JavaScript

As we knawv, varidles ae useddr storing aluesin JavaScriptyaridles can be
declared by using the keywend as given below:

var = X;

Herex is the name of the variable. Like C++, a variable can be given any name,
you like,with only one estrictiontha it must be aalid identier. We hae used

the keywordsit , float , char , etc. to declare different types of variables in
C++. But,in &waScriptthe samedyword, var is used to dée all type ofaridles

In JavaScriptmeely detaring a aridle does not dife the aridle The \aridle
definition is complete oplhen it is assigned awe JvaScript undstands the

type of variable only when a value is assigned to that variable. Consider the follow
declaration.

var X,VY;
x= 25;
y= ‘“INDIA” ;
In the above example, the variatideof number type agds of string type. Even
though we say thais of number type ands of string type, note that we do not
specify them in codeggrents The bllowing e&kample gplains hav AvaScript
deines aridles

Example 6.5: © illustrate the use of ariables

<HTML>
<HEAD> <TITLE> Javascript - Variables </TITLE> </HEAD>
<BODY>
<SCRIPT Language= ‘“JavaScript" >
var a,b,c,d, ef;

a= 25;

b= 185;

c = "INDIA" ;

d= true ;

e = Ttrue" ;

document.write(  "a is of type " );
document.write(  typeof (a));

document.write(  "<BR=>b is of type : " ):
document.write(  typeof (b));

document.write(  "<BR>c is of type : " ):

document.write( typeof (c));
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document.write(  "<BR>d is of type : " );
document.write(  typeof (d));
document.write(  "<BR>e is of type : " );
document.write(  typeof (e));
document.write(  "<BR>f is of type : " );
document.write(  typeof (f));

</SCRIPT>

</BODY>

</HTML>

Here’ the Code uses the func } Javascript - Varisbles - rMiozilla Firefox
typeof() , which is not familig) = ewseriet-variasies = 5

to you.As the name indites; this Filesffheme lapsyChapter & 5/ Code & 18.html = | »
function is used to find the ty] a is of type : number

of a \aridle We will stug this| & of obe : e

function in detail tar. The output ¢ s of type : boolean

: | & 1= of type : string
of the above example is giver fis of type : undefined

Figure 6.6. Fig. 6.6: Veb page displaying the use of variables

Note that the variablds declared, but it is not given a value. Therefore, the script
engine is unable to understand its type and so it is declargdirasl . In
JawasScript,ndefined is a special thiype to epresent aridles thaare not
defined usingar .

Any number of variables can be declared by using asinkéyword. The
varidbles should be paieted ty comma,(). Let us consider avdscript function
tha males use ofaridles

BExample 6.6: © create a web page to find the sum of two numbers

<HTML>
<HEAD><TITLE>Javascript - Variables </TITLE>
<SCRIPT Language= "JavaScript" >
function add()
{
var m, n, sum;
m= 20;
n= 10;
sum =m + n;
document.write( "Sum =" );
document.write(sum);
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</SCRIPT>

</HEAD>

<BODY>

<SCRIPT Language= "JavaScript" >
add();

</SCRIPT>

</BODY>

</HTML>

In the above example, { Javascript - Variables - Mozilla Firefox

body section contains off = jascript-variables = | &

one dwaScript stament -

call to theadd() function.
; Sum = 30

After executing th

function, it will display th€ Fig_ 6.7- éb page to find the sum of two numbers

output as shown in Figure

6.7.

Files/{ fhomeflapé/Chapter 6 J5/Code 6.19.html = T

6.5 Operators in JavaScript

Almost all opeors in dvaScript & exacty similar to those in C++et us hee
a quik look & all of these opetors.

6.5.1 Arithmetic operators
Tale 6.1 shes the arithmetic opors used inalaScript along witbxamples

Operator Description Example Value of y Result (x)
+ Addition X=y+10 15 25
- Subtraction x=y-10 15 5
* Multiplication x=y* 3 15 45
/ Division X=y/2 15 7.5
% Modulus X=y %2 15 1

(division remainder)
X = ++y 15 16
++ Increment
X = y++ 15 15
= - 15 14
-- Decrement =Y
X =y-- 15 15

Table 6.1:Arithmetic operators
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From the above table, we can see that all arithmetic operators work exactly as ir
C++.

6.5.2 Assignment operators
Tale 6.2 disples the usge of various assignment ogers in d\vaScript.

Operator Description | Example |Va|ue of a|VaIue of b| Result (a)
= Assignment a=b 10 3 3
+= Add and assignment a+=b 10 3 13
-= Minus and assignment a-=b 10 3 7
*= Multiply and assignment a*=b 10 3 30
/= Divide and assignment a/=b 10 3 3.33
%= Modulus and assignmenta%-=b 10 3 1

Table 6.2:Assignment operators

It is very easy to understand the working of each operator from the above table.
The ‘Result’ column gives the result after executing the statement in the ‘Example
column with the gen \alues ok andb.

6.5.3 Relational operators (Comparison operators)
Talle 6.3 shas the arious eldional opestors used iredaScriptalong withx@amples

Operatorl Description |Example| Value of a| Value of b| Result
== Equal to a==b 10 3 false
I= Not equal to al=b 10 3 true
< Less than a<b 10 3 false
<= Less than or equal to a<=b 10 3 false
> Greater than a>b 10 3 true
>=  Greaterthan or equal to a>=b 10 3 true

Table 6.3: Relational operators

From the table, it is clear that the result of a relational operation imeitloer
false . These operators compare the values on the two sides of the operator and
give the esult accalingy.

I 1
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6.5.4 Logical operators
Tale 6.4 shas the diferent Iagical opeaators in dvaScript along withxeamples

Operator | Description | Example |Va|ue of a | Value of b | Result

&& AND a&&hb true false false
[l OR allb true false true
! NOT la true false

Table 6.4: Logical operators

From the &ove tdles it is dear thaall these opaors ae exacty similar to C++.
JawaScript povides a nmber ofother opegtors alsodr different puposesSince
our discussion ahwaScript is limited onto this bgopter, the discussion dhose
opektors ae bgond the scope othis book Besideshe opestors discussed
above ae enough to pesfm almost all the opations br a bginner Howe\er,
the fllowing string opetor will be ofuse to us inarious situsns This opesaor
Is not available in C++.

6.5.5 String addition operator (+)

We hae alea seen thahe opedor + is used to atitwo numbes. The same
opeetor + is used to abtwo strings alsédding tvwo strings means comeading
two strings

Look at the following example code.

var X,Y;
X = ;
y = ;
zZ=X+Yy;
The+ opestor will adl the tvo stringsTherefore the aridlez will have the alue
A good beginning makes a good ending . The same opegtor behaes

differently based on the type opeandslf the opeands a rumbes,it will adl
the umbes.If the opeainds & strings it will contende the string®ow, predict
the value of in the following code:

var X, Y;
X = :
y= 5;
Z=X+Y,;

The answer is 235:+lbperator sees any one operand as string, it will treat both the
operands as string type and concatenate the strings to get the result 235. Supg:

I 1
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we vant to ad x and y in theofm of numbes,we canewrite the last siment as
follows:

z = Number(x) +v;
After executing the above statement, the variablléave the value 28mber()

is a function inalaScripttha corverts a string type tiacontainingumbes to
number typaA\& will mak use othis function in somecamples tar in this bapter.

Know your progress

. humberstring and athe basic tiatypes irlaScript.
.true is a type data.
.false isa type data.

. The leyword used to ddare a aridle in dvaScript is

. The function used to kmathe type oflda in dwaScriptis .
. What is the use of % operator?

. List the Igical opetors.

~N o ok 0N P

6.6 Control structures in JavaScript

Contiol stiuctues ae used tolang the sequentidbiv of execution in a myram.
All the contol stiuctues thawe hae leaned in C++ can also be usecava3cript
without ary diferenceLet us discuss sometbé flequentf used conti structuies
with an example each.

6.6.1if

This is the mostéquentf used contd structure in eery progamming langugge.
Itis used to execute a statement or a group of statements based on some conditior
It can be used in bways as gen inTalde 6.5.

Syntax of simple if Syntax of if with else part
if (test_expression) if (test_expression)
{ {
statements; SIS
} }
else
{
statements;
}

Table 6.5: Syntax of if and if with else statement

@ T ———
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The syntax in the left column@dlde 6.5 is simple stdement and than the
right column is off - else staementNow, let us consider amample thia
makes use of thie statement.

BExample 6.7: © create a web page that checls whether a gudent has passed
or not

<HTML>
<HEAD> <TITLE> Javascript - if </TITLE> </HEAD>
<BODY>
<SCRIPT Language= "JavaScript" >
var score;
score = 35;
if (score < 30)

{
}

else

{

}
</SCRIPT>

</BODY>
</HTML> Filezf{fhome/lapty Chapter 6 J5/Code 6.20.hbml = & 2

document.write( “The student is failed." )i

document.write( "The student is passed.” );

7 Javascript - If - Mozilla Firefox

Javascript - If = {5

The above program cof The student is passed.

makes use of tlife statement
withelse part. The output of
the pogram is gien in Figue 6.8We can kbang the alue ofthe scog as aumber
belonv 30 and vie the output to see theangs

6.6.2 switch

switch  is a nallti-branding steementUsing thisdifferent pogram codes can be

selected for execution based on the value of an expression. Its syntax is:
switch  (expression)

{

Fig. 6.8: \eb page to illustraté withe else statement

case valuel:
statements;
break;

case value2:
statements;
break;
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statements;

The appropriate case is executed based on the value of the expression. Here th
expression can be the nameaotaridle alsoThe Dllowing is a @b page tha
prints the d@acoresponding to avgin umber

BExample 6.8: © create a web page to print the day of a week

<HTML>
<HEAD> <TITLE> Javascript - switch </TITLE> </HEAD>
<BODY>
<SCRIPT Language= "JavaScript" >
var d;
d=3;
switch (d)
{
case 1:
document.write(  "Sunday” );
break ;
case 2:
document.write( "Monday" );
break ;
case 3:
document.write(  "Tuesday" );
break ;
case 4:
document.write(  "Wednesday" );
break ;
case 5:
document.write(  "Thursday” );
break ;
case 6:
document.write(  "Friday” );
break ;
case 7:
document.write(  "Saturday” );
break ;
default
document.write(  "Invalid Day" )i
}
</SCRIPT>
</BODY>
</HTML>
I 2 Al |
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The output of the above page IS Qi

in Figure 6.9. o
File:)rameflaps/Chapter & J5/Code &21.htr » | B | =

6.6.3for loop Tuesday

for |00.p is used to execute a group cI)—Iig. 6.9: Wb page that illustrates the use of

instructions epededl.for loop uses switch statement

a loop aridle to contol the umber ofiteraions The syntax ofor loop is:
fo r (initialisation; test_expression; update_statement)

{
statements;
}
Here initialision is used to initialise loogridblestest_expression cheks

the condition and upttestéement is used to imnent or deement loop aridles
The bllowing kample gplains the use &r loop

BExample 6.9: © create a web page to diglay the squaes of first 10 numbes

<HTML>
<HEAD> <TITLE> Javascript - for </TITLE> </HEAD>
<BODY>
<SCRIPT Language= "JavaScript" >
var i, S;
for (i= 1;i<= 10; i++)
{
s = i*i; ' Javancrigt - for - Magilla Firefox
document.write(s); ar:“_ww, T
document.write( "<BR>"); \
} )
</SCRIPT> 25
</BODY> =
</HTML> Bl
Loy
The output of the code is given in Figufg. 6.10 : véb page to illustrate the use of
6.10. for loop

Now let us modify the above code to get the output as ‘Square of 1is 1’ and so «
for (i= 1;i<= 10; i++)

{
S = i¥;
document.write( "Square of " +i+ "is " + s);
document.write(  "<BR>");

}




Computer Science - XlI

The code uses the string addition op il

+ to generate the output. iy s
Flbesyhome apaiChapter & 15/ Code 6. 23.hem| = | 2 =
6.6.4while |OOp Stquare of 1 1s 1
Siuara of 2 15 4

Squareof 3 (8 0

while loop is a simple loop that repeat] sqsare of 4 is 16

Square of 518 25

execute a group of statements base( sauareoié is 26

Square of 715 49

condition. The syntax is Square of 8 is 64

Saquare of 9 1s B1
Square of 10 & 100

Fig. 6.11: \Web page to display the sqeaof
{ numbers
statements,
}

Here thaest_expression is a condition. The statements inside the loop will be
executed as long as the conditemains e The bllowing example dispies all
even numbers up to 10.

while  (test_expression)

BExample 6.10: ® create a web page that displays even humbes ugo 10
<HTML>
<HEAD> <TITLE> Javascript - while </TITLE> </HEAD>
<BODY>
<SCRIPT Language= ‘“JavaScript" >
var i
i= 2
while (ik=  10)
{
document.write(i);
document.write( "<BR>");
i+= 2;
}
</SCRIPT>
</BODY> T < Ul
</HTML> £ fibe-//fhomelapi/Chapter & J5/Code & 34 html » & | 2
The output of the above code| is
given in Figure 6.12. ;
In JvaScriptwe can uséowhile |1,
Ioop also exactly as we do in C+Ay. 6.12: b page that illustrates the use of Wh|le

} Javascript - while - Mozilla Firefox

But since almost all the tasks can be statement
done withfor loops anavhile loopswe do not discuss the other loopsher
this hapter.

I 100 |
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Wrkite the outputif the steementdocument.write("<BR>");
Is omitted from the Example 6.107?

I §
Let us do

Know your progress
1. To select argup of stdaements in the pgram codedr execution

or comt structuies ae used .
2. Give xkamples ofooping steements inalaScript.
| 3. is a multi branching statement.

4. Stde whether thedllowing stéeements artrue or alse
a. break statementis used within thetch block.
b. Ifwe useawitch ,we will be usingeak within it, at least once.

c. Allthe program codes writterifialse ~ can be replaced by
usingswitch .
d. Allthe program codes writtersisitch can be replaced by
usingif-else
5. What is the difference betwéan loop andwvhile loop?

6.7 Built-in functions

JawaScript povides a lge rumber ofbuilt-in functionsThe functions &ralso
called methodslere we will discuss onthe most commoyblsed functions

a.alert()  function

This function is used to display a mes
on the s@enFor examplethe steement
alert( “Welcome to JavaScript” ); Welcome to JavaScript

will display the following message win
on the browser window as shown in Fig

6.13. This function is used to disple 0K
message to the user at the time of
validation. Fig. 6.13:alert()  window

b.isNaN() function

This function is used to check whether a value is a number or not. In this functio
NaNstandsdr Not a NumberThe functionetunstrue if the gven\alue is not
a rumber For exkamplethe bllowing steementsetum the \aluetrue .

Ty
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1.isNaN (“welcome” );
2.isNaN (“A123" );
3.isNaN ( “Score50”
4. isNaN (“A”);

);

The following statements return the vialse .

1.isNaN (“13" );
2.isNaN ( 13);
3.isNaN (“13.5”
4.isNaN (“0.123"

);
);

The following statement gives the message as shown in Figure 6.14 on the browse

window:
alert(  isNaN (“A”));

This function is very useful for dqt
validdion. For examplesuppose theeb
page contains a text box to enter the
of a student. By mistake, the user may
a character in the age box, instead
number The dove function canhedk
whether the entered value is a numb

not. If itis not a number, a message will

age
en
of a

el Or

d

frue

ter

OK

he

displayed by using thiert()  function.

c.toUpperCase()  function

This functionetums the upper casaiin of
example code:
var X, V;
x = “JavaScript”
y = x.toUpperCase();
alert(y);

The output of the above code segment is

shown in Figure 6.15. Here you can see
thetoUpperCase()  function is called. |
is called along with the name of the st
varidle x. Tha is x.toUpperCase()

retums the upper casarin of the string i

4

Fig. 6.14: Result asNaN()

the gven stringLook d the bllowing

AVASCRIPT
how J

[
[ing

QK

the \aridblex. hAwaScript is a case sewsi

I 1

t

Fig. 6.15 : Result afoUpperCase()
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languge.Hence gu hae to use the functioma&cty in the same caserh as gien
in the code.

d. toLowerCase()  function
It retums the laver casedrm of the gven string
Look at the following example code.
var X,Y,
X = *“JavaScript” X
y = x.toLowerCase(); javascript
alert(y);
The output of the above code segmept is
shown in Figure 6.16. If all the charagters oK

in the string are already in the lower gase,
thetoLowerCase()  retuns the same string Fig. 6.16: Result dbLowerCase()

e.charAt() function
It returns the character at a particular positiat(0)  returns the first character
in the stringcharAt(1)  retums the secondhasacter in the string and so baok

at the following example code.

var X;
X = “JavaScript” X 5
y = x.charAt(4);
alert(y);
The output is given in Figure 6.17. Si
the fifth character in the variabis's’

the letter is displayed in the browsert
window. Fig. 6.17: Result otharAt()

OK

f. length property

Besides functiona string &ridole also prvides some ppeties vihich ae of use
to programmes.length  propety retums the length athe stringlength means
the rumber ofcharactes in the string-or example

var X, n;
x = *“JavaScript” :
n = x.length;

alert(n);

Here, we can see how ireth  property is called. The property is called along
with the variable adength . Figure 6.18 shows the output of the above code.

e
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The difference between a function an|
property is that the function has parenth
( and) with parameters after the functi 19
name, but the property does not.

Know your progress oK

Write the alue ofthe \aridle
y in the following:

Fig. 6.18: Result ofength  property

1. x = ‘“welcome”;

y = x.length;
2 X = “WELCOME;

y = x.toLowerCase();
3.  x = “Welcome”;

y = x.toUpperCase();
4. x = *“welcome”;

y = x.toLowerCase();
5. x = "“welcome”;

y = isNaN(x);
6. x = “welcome”;

y = charAt(3);

6.8 Accessing values in a textbox using JavaScript

In Chapter 5, we learned how to place various controls like textbox, checkbox,
radio button, submit button, etc. in a web page. Now we will discuss how to access
these b paje elements usingvdScriptActualy all the ppgram codes thave

have already discussed in this chapter did not accept any value from the user fo
processingThe necessadda for processing as gien diectly in the pogram

code itselfAfter leaning this sectionye will be Ble to write a el inteactve

web page. a is the user can enter soratres in axtbax,and some pcessing

can be done on this value and some result can be displayed in another text box. G
through thedllowing HTML code cafully.

BExample 6.11 : @ create a web page that displays a web form

<HTML>
<HEAD> <TITLE> Javascript - Text box </TITLE> </HEAD>
<BODY>

<FORM Name= >

] 1
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<CENTER>
Enter a Number
<INPUT Type= ‘“text" Name= "txtNum" >

<BR><BR>
Square is
<INPUT Type= "text" Name= "txtSqr* >
<BR><BR>
<INPUT Type= "button" Value= "Show" >
</CENTER>
</[FORM>
</BODY>
</HTML>

The output is given in Figure 6.19. Note that we have given thensaozee

for the Form, txtNum andtxtSquare  for the tvo textboxes Giving names to
them is very much important t0 aC eSS mmum——
them usingalascriptlf Vve do not g‘,e JAwvaseripl - Tent Boy - Mazilla Frehox

Javaseript - Teak box % i ge

any name to a web page element Piefhome/lapé{Crapter 6 S5/Code 625 html = =]
JawaScript cannot access these elen ST .

We can also note thee hae not gren a
name to the submit button. This
because, this button need not be refe

Square is

Shaw

from the a\aScript. Fig. 6.19 : A form web page

Now let us make a slight modification in the above program code as given
Example 6.12.

Example 6.12: ® create a web page that displays the squae of a number

<HTML>

<HEAD> <TITLE> Javascript - Text box </TITLE>

<SCRIPT Language= "JavaScript" >
function showSquare()

{
var num, ans;
num = document.frmSquare.txtNum.value;
ans = num * num;
document.frmSquare.txtSqgr.value = ans;

}

</SCRIPT>
</HEAD>
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<BODY>

<FORM Name= "frmSquare” >
<CENTER>

Enter a Number

<INPUT Type= "text" Name= "txtNum" >

<BR><BR>

Square is

<INPUT Type= "text" Name= "txtSqr" >

<BR><BR>

<INPUT Type= "button" Value= "Show"

onClick= "showSquare()" >

</CENTER>

1 pavasript - Teat b - poeilla Firefe

</FORM> Lirwauc gl - Tiexl Box .
</BODY> Filee i Ra p Chapter & 25/ Code S.2a mml - B =

</HTM L> Enber a Ml 12

Go through the lbove code cafully. Note bl
the additions made to the code in Exar
6.11. A function with the nashewSquare()  Fig. 6.20: Véb page to find the squaof a
is defined in the head section of the web page. number

This funtion is called using the following line of code:

Shaw

<INPUT Type= "button" Value= "Show" onClick=" "showSquare()" >

onclick="showSquare()" written within the button means that when the user
clicks this button, the function with the nahwsvSquare() is called.

Now go through the function definition. Look at the following line:
num = document.frmSquare.txtNum.value;

Heredocument refers the body section of the web gagequare is the name

of the Form we hae gven inside the bgdsectiontxtNum is the name dahe text

box within thérmSquare andvalue refers to the content inside that text box.
Tha is document.frmSquare.txtNum.value means thelocument ’s
frmSquare 'stxtNum ’Svalue . Therefore the hove line assigns thalue ofthe
first text box in a variablem.

Now, you mg be ale to undestand the meaning tfe Dllowing line

document.frmSquare.txtSqgr.value = ans;

The above line assigns the value of the vaallethe second text box. Thus

the above web page displays the square of the given number in the second text bo
when the button is clicked. User can type any number in the first text box and click
the submit button to see its square. The screen shot of the web page while executio
is given in Figure 6.20.

I 1
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What will happen if the line

<INPUT Type= Value= onClick= >
is replaced by
<INPUT Type= Value=

onMouseEnter= >

The function will be called for execution when you move the mouse over the butto
Tha meansyou need notlick the lutton for its execution.You mg hae noted

that when you move the mouse over some buttons in a web page, the colour of t
button mg kegp changingThis can be made possity writing aahaScript function

to change the colour of the button and call that function on the event
onMouseEnter . onClick , onMouseEnter , onMouselLeave , onKeyDown,
onKeyUp are some of the commonly used events where we can call a function fi
its executionTalde 6.6 shws commonalaScript eents and their descriptions

Event Description
onClick Occurs when the user clicks on an object
onMouseEnter Occurs when the mouse pointer is moved onto an object
onMouseLeave  Occurs when the mouse pointer is moved out of an object
onKeyDown Occurs when the user is pressing a key on the keyboard
onKeyUp Occurs when the user releases a key on the keyboard

Table 6.6: Common JavaScript events

Now let us dicuss another example (Example 6.13) that allows the user to enter t
numbers in two different text boxes and display the sum of these nunthieds in a
text box, when a button is clicked. The output of this code is given in Figure 6.21.

BExample 6.13: ® create a web page that displays the sum of tvo numbers

<HTML>
<HEAD> <TITLE> Javascript - Sum </TITLE>
<SCRIPT Language= >
function showSum()
{
var numil, num2, ans;
numl = document.frmSum.txtNum1l.value;
num2 = document.frmSum.txtNum2.value;
ans = numl + num2;
document.frmSum.txtSum.value = ans;
}
</SCRIPT>
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</HEAD>

<BODY>

<FORM Name= "frmSum" >
<CENTER>
Enter a Number 1
<INPUT Type= "text" Name= "txtNum1" >
<BR><BR>
Enter a Number 2
<INPUT Type= "text" Name= "txtNum2" >
<BR><BR>
The sum is
<INPUT Type= ‘text" Name= "txtSum" >
<BR><BR>
<INPUT Type= "button" Value= "Show" onClick= "showSum()" >
</CENTER>

</FORM>

</BODY>

</HTML>

This program displays 1020 as the result as shown in Figure 6.21. This is becaus
the + opeadtor is used to abktrings alsdBy deault,the content ofhe text bax is

always treated as of string type. Therefore
though the content in the text box is a number; ===

when we assign this to a variable, it wijl be™" e E
treded as string type gnMhen ve ad the| """

two strings107+20”  the answer {$020” .

The functiorshowSum() can be modified ds

follows to gt the sum ofwo numbes.

Enfer a MNumber I 20

The =um is 1923

Shaw

Fig. 6.21: V&b page to illustrate the use
function  showSum() of + operator

{
var numl, num2, ans;
numl = Number(document.frmSum.txtNumZl.value);
num2 = Number(document.frmSum.txtNumz2.value);
ans = numl + num2;
document.frmSum.txtSum.value = ans;
}
We discussed tiember() function in the mvious section atis tgoter The
Number() function converts the data into number type and assigns that number
into the variableum1. In the above functionym1andnum2 are treated as number

I 1
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type data and hence the correct resultis ob

after ading The outputothe web payeisgien | . . . .
in Figure 6.22 when the function in the Exa Enier & Muzser 1 5

613 IS replaced by the above funCt|0n Enbar a Mumdar 3 20

Let us consider another web page which di ot =

the sum of numbers upto a given limit. The 55T Dage 15 T e s of
can enter the limit in a text box. tWo numbers using *+ operator

Example 6.14: To create a web page that displays sum of numbes ugo a
given limit
<HTML>
<HEAD> <TITLE> Javascript - Sum </TITLE>
<SCRIPT Language= "JavaScript" >
function  sumLimit()

{
var sum = 0, i, limit;
limit = Number(document.frmSum.txtLimit.value);
for (i = 1; i <= limit; i++)
sum += i;
document.frmSum.txtSum.value = sum;
}
</SCRIPT>
</HEAD>
<BODY>
<FORM Name= "frmSum" >
<CENTER>
Enter the limit
<INPUT Type= "text" Name= "txtLimit" >
<BR><BR>
Sum of Numbers
<INPUT Type= "text" Name= "txtSum" >
<BR><BR>
<INPUT Type= "button" Value= "Show"
onClick= "sumLimit()" >
</CENTER>
</FORM>
</BODY>
</HTML>

The output of the above code is given in Figure 6.23. In the above web page,
clicking thehow button, the sum of numbers up to the given limit is shown in the
second text box.

e
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If theshow button in the Brm is dicked [l
without entering the limit, it does notdisgg ==~ "= .~~~
ary messge. ha is in this veb paye, if we e e
click theshowbutton without entering t
limit, it will give 0 as the sum. If we do
enter any value in the text Db
document.frmSum.txtLimit.value is Fig. 6.23: Véb page that displays sum of

. . numbers upto a limit
empty HenceNumber() function will
convert this empty value to the value 0. i.e., the limit variable in the function will
have the value 0. Hence the loop will not be executed at all. Therefore, the variable
sumwill have the initial value 0 itself, which is displayed in the second text box.

Eritar tha limit 5

Sum: of Humbers 1%

S

Now, let us povide a bed to thesumLimit() function as gen belov:

function ~ sumLimit()
{
var sum = 0, i, limit;
if (document.frmSum.txtLimit.value == )
{
alert( “Please enter the limit!” );
return;
}
limit = Number(document.frmSum.txtLimit.value);
for (i= 1; i<=limit; i++)
sum +=i;
document.frmSum.txtSum.value = sum;

}

JawaScript neer gves an eor. When the script engine is bleato execute an
instruction,it will ignoe thaline as wil as theast ofthe lines in the function e

click theshowbutton without entering the limit, this code will show a message,
reminding us to enter the limit. Tlheirn  statement is used to exit from the
function ignoring theest ofthe linesThereturn  stdement is similar to theum
statement used in C++.

Let us now check whether a number or an alpbabet is entered in the text box for
entering limitFor thisisNaN()  function can be usethis helps toleed whether
the user haswgin the catlect déa for processing

function  sumLimit()

{

var sum= 0, i, limit;

I 1
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}

if (d ocument.frmSum.txtLimit.value == )
{
alert( “Please enter the limit!” );
return
}
if ( isNaN (document.frmSum.txtLimit.value))
alert( "Please enter a number as the limit!" );
return ;
}
limit = Number(document.frmSum.txtLimit.value);
for (i= 1 ;i<=limit; i++)
sum +=i;

document.frmSum.txtSum.value = sum;

Jawa Script is mostuseddr dient side aliddion. When the useticks the submit
button after entering thetdahwaScript can be used hed whether the user has
given all the necesgalda,chek whether the da is in the coect brma or not,
etc If they ae not in the coect brma, a mesgge can be slhn reminding the
user to enter the correct data.

The Pllowing &kample mads use o& dop-dawn list in &aScriptThis web paje
allows the user to select a state from a drop-down list. On clicking the show buttc
capital of the select&adte is displayed in a text box. The output is given in Figure 6.24

BExample 6.15: @ create a web page that displays the @pital of a Sate

<HTML>

<HEAD> <TITLE> Javascript - switch </TITLE>
<SCRIPT Language= “"JavaScript" >

function  capital()

{

var n, answer;

n =

document.frmCapital.cboState.selectedindex;

switch  (n)

{

case O:

answer = "Thiruvananthapuram" X
break ;

case 1:

answer = "Bengaluru”
break ;
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case 2.
answer = "Chennal” ;
break ;
case 3.
answer = "Mumbal" ;
break ;
}
document.frmCapital.txtCapital.value = answer;
}
</SCRIPT>
</HEAD>
<BODY>
<FORM Name= "frmCapital” >
<CENTER>State
<SELECT Size= 1 Name= "choState” >
<OPTION>Kerala </OPTION>
<OPTION>Karnataka </OPTION>
<OPTION>Tamilnadu </OPTION>
<OPTION>Maharashtra </OPTION>
</SELECT>
<BR><BR>
Capital
<INPUT Type= ‘text" Name= "txtCapital" >
<BR><BR>
<INPUT Type= "button”  Value= "Show" onClick= “capital()" >
</CENTER> ¥ dwwascript - saibcs - Moz Firefox ]
</FORM> e ==
</BODY> e
</HTML> e e

Capital | Teinraranthaperam

e

Let us consider the following statem

from the above program Fig. 6.24: V\¢b page to find the capital of a

state
document.frmCapital.cboState.selectedIndex;

Here,¢bhoStat €’ is the name of the drop-down kstettedindex '’ gives the

index of the selected item in the drop-down list. If the first item is selected, the
index is Ojf the second item is selectbd,ind& is 1 and so orSqthe d&ove line
assigns the index of the selected item in the variable

I 1
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The following is a web page that allows the user to enter the name and age
studentThe name mmst containtdeast Sltalactes. The @e should be aimber in
the range 15 to 20.

BExample 6.16: @ create a web page that validates name and ag
<HTML>

<HEAD> <TITLE> Javascript - Validation </TITLE>
<SCRIPT Language= "JavaScript" >

function checkData()

{
var T_name, T_age, N_age;
T _name = document.frmValid.txtName.value;
if (T_name == ")
{
alert( "Please enter name!" );
return ;
}
if (T_name.length < 5)
alert( "Name must contain at least 5 characters!” );
return ;
}
T_age = document.frmValid.txtAge.value;
if (T_age== ")
{
alert( "Please enter age!" );
return ;
}
if  (isNaN (T_age))
{
alert( "Please enter a number as the age!" );
return ;
}
N_age = Number(T_age);
if (N_age< 15 || N_age > 20)
{
alert( "The age must be between 15 and 20!" );
return ;
}
}
</SCRIPT>
</HEAD>
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<BODY>
<FORM Name= >
<CENTERXName
<INPUT Type= Name= >
<BR><BR>
Age
<INPUT Type= Name= >
<BR><BR>
<INPUT Type= Value=
onClick= >
</CENTER> T pawmcbnrlpr - Walkiation - Mozl Firefes
</FORM> srsaseiipt-validation 1
</BODY> il o ot AL C it 8 S Coie B30 bm1L = » | M
</HTML> Hame 5idharth

Age &

The outptiof the above code is given
Figure 6.25. It checks all neces
validations for the data. At first, it tedt§- 6.25: Vb page to validate name and age
whether there is an entry in the Name field or not. Then it tests whether the length
of the name entry has minimum 5 characters or not. Then, it tests whether there is
an entry in the age box. Then it checks whether the age entry is a number or not
Finall, it tests wether thege enty is in theaing 15 to 20 or not.

SVE

6.9 Ways to add scripts to a web page

Scripts can be placed inside HTML codeferatit ways In the pevious @amples
we hae placed thevhScript code in the head sectiothefneb page. Aoat from
head section, scripts can be placed insidsdimer>tag or as an external file.
Here we discuss the tiient ways ofembeding scripts in & pajes

6.9.1 Inside<BODY>

Placing scripts inside #®ODY>tag has been discussed in the beginning of this
chapter. Here, the scripts will bexecuted \wile the contents dhe web page is

being loaded. The web page starts displaying from the beginning of the document
When the browser sees a script code in between, it renders the script and then th
rest ofthe web paje is displged in the bowser winduw.

Let us discuss this method with an example. The following is a web page to get the
result of a candidate. The user can enter a register number in the text box. On
clicking theGe Result button,a &vaScript function shoultéek whether thes is

ary enty in the egister mmber ba. If thee isit must be ammber and it should

have seen digitsThe outpubf the web paje is gien in Figug 6.26.

] 1
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Example 6.17:To create a web page that accegds a egiger number dter

validation
<HTML>
<HEAD> <TITLE> Javascript - Validation </TITLE> </HEAD>
<BODY>

<FORM Name= "frmValid" >
<SCRIPT Language= "JavaScript" >
function checkData()

{

var rno;

rno = document.frmValid.txtRegno.value;

if (mo== ")

{
alert( "Please enter Register No." );
return ;

}

if ( isNaN (rno))

{
alert( "Invalid Register No." );
return ;

}

if (rno.length < 7)
alert( "TheRegister No. musthave 7 digits" );
return

}

}
</SCRIPT>
<CENTER>

<BR>Enter Register Number
<INPUT Type= "text" Name= "txtRegno" >

<BR><BR>
<INPUT Type= "button" Value= "Get Result"
onClick= "checkData()" >
</CENTER>
</FORM>
</BODY>
</HTML>

A script can also bethe bottom of<BODY>tag. If the scripts arloaded inside
the<BODY>tag or in thecHEAD>tag, they will be loaded along with the HTML

{ l .
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code. This causes a visual delay in [of#
the web page. If the scripts are plg. et veiten = =

just before/BODY>tag, the contents ( fefipamafpd/Oapter ¢ Bicodeddotom = 3) % | &
a web page like text, images etc will be
displged on the seen &sterHowe\er,
the disadvantage of this method is
the scripts that are to be executed whifg: 6-26: Véb page displaying the Form to
loading the web page may not work. accept register number

6.9.2 Inside<HEAD>

Itis a usual jactice to iNade scripts in the head sectiothefveb page. V& hae

been ading scripts in the head section in albxamglesThe main@asondr this

Is that the body section of most of the HTML pages contains a large volume of
text that specifies the contents to be displayed on the web page. Mixing a function
definition also with this will create a lot of confusion for the web designer for
making any kind of modification in the page.More over, the head section of a web
page is loaded before the body section. Therefore, if any function call is made in
the body section, the function will be executed as the function definition is already
loaded in the mempin Example 6.17he code withieRSCRIPT> and</SCRIPT>

has to be moved to tkelEAD>section of the HTML code.

Javascript - Valldatkon - Mazllls Arefod

Enter Register Number | 7340124

Cat REsult

6.9.3 External JavaScript file

We can place the scripts intoxemal fle and then link to théle from within the

HTML documentThis fle is seed with the eension.js’. PlacingalaScripts in
extemal fles has someahtages This is useful ithe same script is usedbasr
multiple HTML pages or a whole website. It separates HTML and code which
males HTML andalaScript easier tead and maintaitoring daScript as
seaide files can speed upgedoadingNote thain the dove example (Example
6.17)the dwaScript code is stat as a paete fle with the name hed.js”. The
contents of this file is as shown below:

function checkData()
{
var rno;
rno = document.frmValid.txtRegno.value;
if (o == )
{
alert( );
return
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if ( isNaN (rno))

{ alert( "Invalid Register No." );
return

}

if  (rno.length < 7)

{ alert( "The Register No. must have 7 digits" );
return ;

}

}

Note thd this fle contains ogld\aScript code and does not COr8IORIPT>
tag. <SCRIPT> tag is used inside the HTMilefonl. The fle can be lirdd to
HTML file using theSCRIPT> tag. TheType atribute speciés thathe linked
file is aavaScriptife and therc dtribute speciés the lodeon and fle name of
the extemal dwaScriptife. The modifed HTML code is gén belov.

<HTML>
<HEAD><TITLE>Javascript - Validation </TITLE>
<SCRIPT Type= ‘text/JavaScript" Src= "checkdata.js" >
</SCRIPT>
</HEAD>
<BODY>
<FORM Name="frmValid">
<CENTER>
<BR>Enter Register Number
<INPUT Type= "text" Name= "txtRegno" >
<BR><BR>
<INPUT Type= "button” Value= "Get Result"
onClick= "checkData()" >
</CENTER>
</[FORM>
</BODY>
</HTML>

If src dtribute is pesentthen contents ofSCRIPT>tag is ignoed.Tha is you
cannot #at an etemal fle and gecute code in silegSCRIPT> tag. Two sgpaite
<SCRIPT> tags ae neededf this One withsrc for extemal fle and another with
the code.

I 1
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Know your progress

1. When willonMouseEnter  event of lanaScript wrk?

2. The property of the drop-down liSSELECT>element) used
to get the index of the selected item is

3. Compae onKeyDown andonKeyUp events of avaScript.
4. What is the use oimber() function?

5. Wha is the adantaye of placingawaScript code jushave the
</BODY> tag?

( Let us conclude

This dapter intoducesalaScript as dient side scripting langeaha is used
mainy for validdéions The ta used in HTML to inade dwaScript code and the
popular functions usedceaxplained her. The déatypes inahaScript and the use
of varidles ae also discussed in defdik use obpeetors and conbl structues
Is similar to thaf C++. The diferent huilt-in functions and theents inawaScript
are plained trwugh &amplesThe diferent ways ofinduding &waScript code in
HTML page are presented in detail.

@%’Let us practice

1.

Develop aweb page to display the folloy=== .
screen. User can enter a number in th e chaste 4510 2. o
text box. On clicking towbutton, produc SR

of all numbers from 1 to the entered li
should be displayed in the second text box:

Develop a web page to dlsplaym

following screen. User can enter a nur,
in the first text box. On clicking the shj © = nsimereispacs -
button, Even or Odd should be displa R
in the second text box depending Tho pumbac e o
whether the number is even or odd.

Frodect upio the Um0

Shorw

Develop a web page to display the following screen. The user can enter an ag
in the text box. If the user enters an alpbabet, instead of a number in the text

| 216|
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box, on clicking the show button, it
should display a message “Invalid Age”
to the useOther wise it should displa

a message “Correct Data”.

Develop a login page as shown in the

figure. The page must contain one text

box for entering the username and one password box for entering the passwo
The username must contain at least 4 characters and the password must cor
a least 6 lcaactes. The frst two

characters in the password must be

numbes. On dicking the shw button,

if the \alid déa ae gven in boes a

message “Correct Data” should be

displged. Otherwise “Wrong Dda”

message should be displayed.

Develop a web page to impleme

V Jawaicript - seslla Firefox

simple calcuiar. The pge should hae [ e =4

two text baxes to enter tavnumbes. /Mo fapt/Chapter & E 2.l - & ®» | BB
It should also have 4 buttons to g Number 1 5

subtract, multiply and divide the t Mumber 23

numbes. The anwer should be
displayed in a third text box on click
the button. The web page should b
shown in the given figure.

ANSWET B

|- M i

1.Write the alue ofthe \aridblez in eab of the bllowing:

a.

var X, Y, Z;
X= 5

y= 3
Z=++X -y,
var XY, z;
Xx= "“12";
y= 13;
Z=X+Yy;
var XY, z;
x= 20;

y= 8;

X %=vy;

Z = X++;
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d. var xy, z;
Xx= 1;
y= 4
z=1(x<y);
e. var XY,z
X= 5
y= 6
z=(x>y) 1l v % 2 == 0);
2. Predict the output of the following
a. <HTML>
<BODY>
<SCRIPT Language= "JavaScript" >
var i
for (i= 10;i>=1;i-)
document.write(i + "<BR>");
</SCRIPT>
</BODY>
</HTML>

b. <HTML>
<BODY>
<SCRIPT Language= "JavaScript" >
var i,s= 0;
for (i = 1:i<= 100; 1 += 2)
S+=1i
document.write( "Sum =" +5s);
</SCRIPT>
</BODY>
</HTML>

C. <HTML>
<BODY>
<SCRIPT Language= "JavaScript" >
var n,s= 0;
n= 0;
while  (n<= 50)
{
S=s+n;
n=n+ 5;
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document.write( +8),
</SCRIPT>

</BODY>

</HTML>

d. <HTML>
<BODY>
<SCRIPT Language= >
var n, f= 1;
n=5;
while (n> 0)
{

document.write("Product =" + f);
</SCRIPT>

</BODY>

</HTML>

Following is an html codegraent in a @b page

<FORM Name= >
<INPUT Type= Name= >
</FORM>

Fill in the blanks to store the value of the text box to the variable n.
var n;

Supposeau have written aalaScript function nameldaskData( ).You want
to execute the function when the mouse pointer is just moved over the buttor
How will you complete the following to do the same?

<INPUT Type= ‘“button”™  ......... = >
Explain<SCRIPT> tag and itsté&ributes

Write the syntax ad kuilt-in function in@waScript.
Classify theollowing \alues inalaScript into suitde daa types
“Welcome”, 123", “true”, 67.4,98 false“hello”

Wha is meantpundeined d&a type ina\aScript mean?
Explain opeators in dwaScript.
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Write &nvaScript functions to perim the bllowing

To dhek whether aaridle N contains aumber

To corvett the string “scéf to all caitals

To corvert the string “HTML to all small letter

To displg a messe “WWelcome to functions”.

To displa the thid cdhamacter in the string “Computer”.

®oo oy

Write AwaScript code to disglthe length ofhe string “Computer”.

A web page contains autton.Write HTML code dr the utton which executes

a functiorMessge( )on the occuance ofthe bllowing eents

a. When user clicks the mouse on the button.

b. When user moves the mouse over the button.

Wha are the adantages ofwriting dwaScript code in the head sectioarof

HTML page?

Design an HTML page that contains a text box to enter the marks in a given
subject.

a. Write HTML code dr this veb paye.

b. Provide alidadions Dr this tet bax in a spate &vaScriptife and link it
with the HTML file. The validations are (i) it should not be empty (ii) it
should be a number (iii) it should be between 0 and 60.

c. Listthe advantages of writing the script in a separate file.



Significant Learning Outcomes

After the ompledion of this chager, the

describes the use of a web server
and the concept of web hosting.

classifies different types of hosting.

explains the way to buy hosting

registers a domain and hosts a
website using FTP client software.

explains the features of free

identifies the use of Content
Management Systems.

describes the need for responsive
web design.

Web Hosting

familiarised oseles with ceding
eb pages in the eher hgpters. A
website consisting of several web

pages ae designed tovg information aout

an oganis#on, product,sewice etc Suppose

we have developed a website for our school
using HTML. How can we make this website
available on the Internet? These web pages are
to be stoed in the b sewvers connected to

the Intenet,to be madevaildle to othes.

This thagoter pesents anverview of web
hostingits diferent types andegeal fedures

For accessing agbsite ve need a domain
name. How domain names are chosen and
registered are also presented here. The various
FTP client softwares available to transfer the
files ofthe website (veb pajes images etc)

from our computer to the ser ae also
discussed. After learning this chapter, one will
be able to register a domain name and host a
website.

7.1 Web hosting

To develop a wbsite br our sbool we need

to design @b pages In the pevious bigters,

we discussed toto design @b pages Any

text editor or a web designing tool can be used
to develop a home page, a page for the courses
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in the shool, facilities aildle, contact adressetc and link them using a nueio
form an #ractive website

After developing the school website in our computer, it has to be made available in
the Intenet. The designedawsite has to be uploaded toeh sever to mak it

awaildle to Intenet uses all @er the wrld. For this either staaige space ignted

on a veb sewer to stoe the veb pages thawe hae ceded or our an web sever

Is set upSetting up aal sever is ery expensie compagd to hosting aeusite in

a rented storage space.

Web hosting is the sace ofproviding stoage space in agy sexer to seve fles

for a website to be made available on the Internet. The companies that provide wek
hosting sarices a called @b hosts Weéb hosts wn and marge web severs.

These b severs ofer uninterupted Intenet connecitity, software pakages or

offering aditional serices sut as dbases and suppdior progamming
languges sule as PHRRhwa,ASPNET, etc

7.1.1 ypes of web hoging

Suppose the ergicontent obur stiool website intuding htmliles images etc,

requie 4 MB ofhad disk space on thewsewer. Web hosts povide ony standat

padages of 10 MB 20 MB etc of space on thea sever. We mgy need to

choose the web host considering the packages offered by them that suit our purpose
The number ofvisitors expected to visit ourausite is also adtor If our website

requies a dabasecontains scriptstc then the suppoof sut fedures ag also

to be considered while choosing a web host.

The type of web hosting has to be decided based on requirements like the amoun
of space needed for hosting, the number of visitors expected to visit the website,
the use ofesouces like daabasegprogamming supparetc Web hosts povide

different types ohosting paeages They can be shad hostingvirtual hosting and
dedicéed hosting

a.Shaed hosting Shaed web hosting is the most common typewab hosting

Itis referred to as shared because many different websites are stored on one sing
web sever and thg shae resouces lie RAM and CPUhe edures &aildle on

shaed veb serers ae gnearlly basic and amot fexible to suit a @bsite tha

require specific features like high bandwidth, large storage space, etc. Shared hosti
Is most suitae for small wbsites thihave less affic. Shaed severs ae heger

and easy to usince thgae conigured with the most popular optiofike updees

and the security issuestod softvare installed in thedy sewver ae talken cae of

by the hosting company itself. A drawback is that since the bandwidth is shared by
se/eral websitesif ary of these has a ggrwolume oftraffic, it will slav down all

other websites hosted in the sedsever.
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b. Dedicated hosting:Dedicéed web hosting is the hosting where the client leases
the entie web sewer and all itsassouces The web sewer is not shad with ag

other vebsite Wibsites oflaige oiganisons govemment dpatmentsetc where

there ae lage rumbes of visitors, opt for dedicted web hostingHere,the dient

has the f#edom to lsoose the hdmware and softare for the sever and has full
control over the veb serer. Dedicéed severs piovide guaanteed pedrmance

but they ae \ery expensie. The adantaye of dedicted severs is thasut sexers

are usuayl hosted in da centes where the sesice povider fcilitdes Intenet
connectrity, round-the-tobdk power suppl, etc and the tdmical &petise br
manging veb sexers. The cost ofsetting up and magiag theseetilities is thus
reduceddr the dient.Since the bamddth is not shad with other @bsitesit
speeds up the access of the website. If the client is allowed to place their o
purchased &b sexer in the sefice povidess facilitythen it is called co-ldan.

c. Virtual Private Sewer: A Virtual Prvae Sever (VPS) is a phical seer tha

is vitually patitioned into seeral severs using the \twalizéion tedinolagy. Ead

VPS vorks similar to a dedtea sever and has itsnn s@alae sever opeding
systemyweb sewer softvare and padages like e-mailfdaabasesetc installed init.
Unlike shared hosting, VPS provides dedicated amount of RAM for each virtu
web sever. Eat of these/PS vorks as a fuflindgpendent b sewer, as ifeat

were running on a galate plysical seer. The uses of VPS ae piovided with the

rights to install and cagtie ary softvare on theivVPS They ae also gen the

right to lestat their VPS without décting other vinal severs unning on the
same p¥sical seer.

VPS hosting jovides dedi¢dad bandidth to eals website on the seer. This
provides the agntages ofa dedid&d hostingeven though the actual ger is
shared. This type of hosting is suitable for websites that require more features tt
that provided by shared hosting, but does not require all the features of dedicat
hostingVPS povides almost the same

sewices ha lesser cost than thad

dedicéed hostingSome popular

sewer virtualizaion softwares ae

VMware, Mrtualbo, FreeVP SUser

mode Limix, Microsoft HypetV, etc

Figure 7.1 gives a symbolic
representation of the different types of
web hosting pd@ages Fig. 7.1 : ypes of web hosting
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7.1.2 Buying hosting space

We hae designed and storthe &b

pages of our school website in a folder

in the computefMheseifes ae to be

copied to a @b sewer to mak it

available on the Internet as shown in

Figue 7.2.For this the gpropride

type of web hosting has to be chosen.

It is preferred that the website is hosted

using the seices ofa shagd hosting

sewvice povider as it isheger and

appropriate. Once the type of hostingrig. 7.2 : Making a website available on the
sewer is decidethosting space has to Internet
be puchased fom a veb hosting setice povidet

While purchasing hosting space, several factors have to be taken into consideratior
First, we hae to decide on the amount gffaceequied.\We need to select a
hosting space that is sufficient for storing the files of our website. If the web pages
contain pogramming conteniye need a sup@dorg tetinolagy in the v sever.

The pogram used in thedy paye mg requieWindows hosting or Limx hosting

Here we need to

choose between a

Windows sever or a

Linux sever as shan

in Figure 7.3. If our

website contains only

HTML code, we can

choose awy sewer.

Other features like

database support, e-

mail fcility etc can

also be considered

while choosing the

web host. Fig. 7.3 : Hosting options
7.1.3 Domain name registration

We hae nav bought hosting spacer four web payes and ne we need an
identificaion (URL) on the Interet. For this a suitde domain name has to be
registered for our school. Domain names are used to identify a website in the Internet
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Most of the web hosting companiedef domain namegistition sevicesAfter
finalising a suitable domain name for our website, we have to check whether t
domain name is available for registration or it is already in use by somebody e
The websites othe web hosting companies ogmsites lik wwwnhoisnet povide

an aailaility deder facility vinere we can bed this These 8bsites bek the
database of ICANN that contains the list of all the registered domain names al
gives aresponse as shc

in Figure 7.4. If th

domain name entered

available, we can proce

with the registration. TF

registration requires filling Fig. 7.4 : Domain name registration search result
informaion for WHOIS

database of domain names for

ICANN. WHOIS informaion

requiles the nameaddress

telephone number and e-mail

address of the registrant, as

shown in Figure 7.5. This

informaion can be made plid

or can be kept private according

to the registrant's wish. After

paying the annual registration fees

online, the domain is purchased

and is registered in our name. The Fig. 7.5 : Providing WHOIS information

shopping cart of the purchase is shown in Figure 7.6.

Thus we hae

purchased a web

sewver spaceadr our

school website and

have registered a

domain name for it.

Now, when the user

types our domain name, Fig. 7.6 : Buying a domain name
wwwstjosphsbhserm,

in the bowser winduwy, it should dispiathe vebpage stoed in the &b sever we
have puchasedThis will hapen ony if the DNS br sever retums the IP adress
of our web sewer when the bowser equestsdr it with wwwstjosphsbhs®rg.
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Therefore, our domain name has to be connected to the IP address of the web
server where the b pages ae stoed. This is done using '&cod’ (Address

record) of the domain. An 'A record' is used to store the IP address of a web
sewner connected to a domain naiftee ‘A ecod' can be modé#d ly logging

into the control panel of the domain. Here, you can set the 'A record' of the domain
name to point to the IP dikss ofweb serer as shon in Figue 7.7 After this

the DNS

sewrers will be

able to resolve

our domain

name to

connect to our

web sewver. Fig. 7.7 : Changing 'A record' of the domain

A WHOIS search will provide information regarding a domain. It may
include information like domain ownership, where and when registered,
expiration date, etc. Itis also used to determine whether a given domain
name is available or not. A WHOIS lookup on www.kerala.gov.in returns
the following.

J

Prepare a comparative table of popular web hosts and their prices
per year for their respective minimum hosting space. Provide pricing
for bothWindows and Liox web hosting
Prepare a comparative table for the pricing for a year for .org and
.com domainegistitions in the popular sace poviders.

Let us do Seach the WHOIS details ofwwwdhsekrala.@v.in and
wwwscet.kerala.gvin in wwanhoisnet and @pare a batt of the
details
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Know your progress
1. The companies tharovide web hosting setices a called

2. List the &ctos tha decide the type afeb hosting

3.VPSis
a. Virtual Pemium Sesice b. Virtual Pwvae Sevice

c. Virtual Pemium Seer  e. Virtual Prvate Sever
4. What is co-location?
5. Wha doesNVHOIS informaion contain?
6. Why is ‘A record' important for a domain name?

7.1.4 FTP client software

After buying a space on the hostingeseaind a domain name need to &nsér
the fles ofthe website fom our computer to thedw sewer. This equies an FTP
client software.

We hae alead discussed FTP in Gher 8,Computer Netarks of Class XI.
FTP is used to transfer files from one computer to another on the Internet. FTF
client softvare esthlishes a connection witheaote seder and is used tatisér
files flom our computer to the ser computerTo connect to an FTP ser,
FTP client software requires a

username and password and also the

domain name. This s to be provided

in the Site Manager dialog box as

shown in Figure 7.8. FTP sends

usename and passrd to the sarer

as plain text which is unsecure.

Therefore novadyys SSH FTP

(SFTP) protocol which encrypts and

sends useamegpaswaords and da

to the veb sewer is used in the FTP

software. SFTP uses Secure Shell

(SSH) protocol which provides

facilitiesdr secue file transér. Fig. 7.8 : FTP Login

Once the FTP client is authenticated the IDE of FTP software appears as given
Figure 7.9. In this figure, the portion on the left side displays the folders and files
our computer and the right side digplheifes in the @b sexer computefWe
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can use either the menu or ‘drag and drop’ files from the left side window to the
right side windwe to upload theiles to the wb sewver. The fles will then be
transérmred (copied) &m our computer to thedw sewer. The popular FTRient

software ae FileZillaCuteFTPSmatFTR, etc

Fig. 7.9 : FTP client software IDE

Sone web hosting companies provide their own control panel webpage through
which uses can upload théds Sut hosting companies do notallhird paty
FTP client
software to
upload files to
their web
sewners. Figue
7.10 displays a
control panel
provided by a
web hosting
company to
transér fles.
Fig. 7.10 : FTP control panel provided by a hosting company
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7.2 Free host ing

Free hosting pvides wvb hosting setices fee ofchage. The sevice povider
displgs adertisements in thedvsites hosted to meet thggensesSome fee

web hosting sites provide the facility to upload the files of our website in thei
sewer, but mg place céain estrictions on thelés The sie of the fles thacan

be uploaded may be limited (supports upto 5 MB only), audio/video files (mp2
mp4,etc) my not be panitted and so oMhese dbsites usuglprovide contol

panels to uploadéds fom our computer to theew sexer as shon in Figue
7.10.Some other #bsites ol pemit us to use the temida (pe-formated
designs) theprovide br designing @bsitesThey do not allw extemal fles to be
uploaded to theiral sexer.

Free veb hosting sefices usuall provide either theirwn subdomain
(oursiteexamplecom) or as a dictoy sevice (wwvexamplecom/oursite) br
accessing oureasitesSome fee veb hosting companiesguide domain name
registietion sevices alsdree veb hosting is usefudif sharing content on theky
among goups haing similar intests like family unionsnonpofit organiséions
etc who ae not &le to spend moryeon web hosting The aailaility of chea
web hosting setices hasduced the needrffree veb hostingSitesypogle.com,
yola.cometc are free veb hosting seticesA website ofhigher secondasool
teachers that uses free hosting is givegure.11.

Fig. 7.11 : Afree web site
7.3 Content Management System

Content Management System (CMS) refers to a web based software system w
is cgable of creding, administering and plighing vebsitesCMS povides an
easy &y to design and mageadtractive websites
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Most CMS is\aildle for free davnload atheir websitesCopy the fles ofthe
CMS to the hosting space on oely sexer and congure the vebsite as shan in
Figue 7.12Templaes thaprovide a list ofpreset designsifwebsites a also

Fig. 7.12 : Configuring a website using Joomla!

available for download in some
websites Some sample
templates available are
displayed in Figure 7.13. The
users need to choose atemplate
from the given list, upload them
to our website and atltitles
images and other descriptions
for the chosen design. This is as
simple as designing a document
in a vord processor

Fig. 7.13 : Bmplates available in Joomla!

CMS provides standard
security features in its design,
that help even people with less
technical knowledge to design
and deelop secw websites
The CMS templates also reduce
the need for repetitive coding
and design for headings and
menus that appear in all pages
in a website, by internally

Fig. 7.14 : A web site developed using Joomla CMSproviding features to add them
in allpages Templaes ae availdble for download or free or br a small pricd a
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popular CMS ebsitesThere ae also that paty vendos who customise the CMS
for akelf you ae hosting on a steat web sewer, verify whether the @b sever
supports the CMS you have downloaded.

CMS is economical andwonary organiséions bloggers, etc use it or their
websitesSome otthe popular CMS sofare aeWordPressDrupal andabmla!
Figue 7.14 shas the wbsite ofMotor Vehides dpatment of Govemment of
Kerala,developed usingpdmia!

7.4 Responsive web design

Today we biowse veb pages usingarious deices like desktopdgptops teblets

and mobile phonea&ll these déces hee diferent sceen sies Traditional &b

pages are designed to be displayed on the screens of devices like desktops
laptops These wb pajes ae dificult to viev when it is accessed usirmgs and
mobile phonesThe user mahave to use the salt bar to mee from one parof

the web page to anothern ealier dgs a spalde website vas ceded for the
purpose ofviewving in mobile dacesThese ®bsites containeddwpajes vihose

siz mached the s@en sie of these d@cesBut maintaining tawwebsites ér a

sinde oiganiséion creded issuest would be better ithe web page was ale to

adjust itself to the screen size of the device. This type of web page designin
called responsive web design. Figure 7.15 shows the appearance of a respor
website in diferent devices

Responsive web design is the custom of
building a website suitable to work on
every device and every screen size, no
matter how large or small, mobile phone
or desktop or telgsion. The tem
‘responsive web designing' was coined byF_ 5 R _ b desi
Ethan Marcotte, an independent designer & '+ * TeSPonsve Web desidn

and authqto describe a neney of designingdr the @erchanginyVeb.Responsie

web design can be implemented using flexible grid layout, flexible images and me
gueriesHexible gid lapouts set the s#zof the entie web paje to it the displa

size of the device. Flexible images and videos set the image/video dimensions
the percentage of display size of the device. Media queries provide the ability
specify dilerent stylesdr individual deicesA horizontal men in a veb paye for

larger displays might have to be converted to a drop down menu for a mobi
phone. These settings can be done using media queries inside the CSS file.

Sceen sigs alvays \ary - from a veaalde device mobile phonesablets to latops
desktops and tefisions Therefore, it is impotant tha websites a designed to
adapt to the scea size of the device.
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Design a @bsite containing the nayage total uns scaed,no. of
wickets taken, etc. of the members of the Indian cricket team and
host the \&b site using arfree hosting seices
Prepake a list ofpopular CMS jpwiders and write theietiures

Let us do In the web hosting space provided, upload the files of the school
website you have prepared using any FTP software.

Let us conclude

After desigmg a website, it has to be hosted over the Internet using a suitable type
of hosting Websites ofsmall oganiséions can be hosted using shanosting
websites that have more traffic and need more security can opt for VPS hosting,
whereas websites of large organisations or those with very high traffic require
dedic&ed hostingAfter buying a suitde web hosting spacETP softvare can be

used to connect to thetwserer and can se@ly transér the fles ofthe website

to it. Domain name can bagisteed though a setice povider and the 'Aecod’

can be set to point the domain to tleb sewer. There ae free hosting ebsites

that provide hosting free of cost. Content Management Systems (CMS) offer tools
and standard security features in its design that helps even people with less technic
knowledge to design andaEop secuwr websitesToday, since & biowse vbsites

using deices lik mobile phonetablets lgptops etc tha have diferent sceen

sizs it is impotant to design &sites thiadisplg themseks accating to the

size of the screen they are viewed from.

1. Wha do you meanpweb hosting? Explain thefdilent types ofveb hosting

2. A supemalket in a city wishes to taks lusiness onlinét plans to acqs
orders for its products through a website and receive payments online.

a. Which type of hosting is suitable for this website?
b. Explain the reason for your choice.

3. Emilwishes to purchase the web hosting space required to host a website for
his medical shopist the &dures to be tadn into considetion while kuying
hosting space on a&wsever.

4. How can we connect aslsite hosted in agasewer to a domain name?

5. What is the advantage of using SFTP protocol in FTP software?

6. Raju wishes to host @&site br his imily. Wha are the adantages thafree
web hosting companies provide?

7. Wha is CMSWha are the édures of CMS? Gie Examples

8. Explain the need for applying responsive web design while developing websites
today.

9. How s responsive web design implemented?

232



References

I Referencesl

Stioustup, B. (2013)The C++ Rigramming Langésye Delhi Addison-
Weslg Pofessional

Lafore, R. (2009Dbject-Oriented Programming. iCl@rAai . Sams
Publishing

Balgumsany, E. (2008)Object OrientemjAmming with CNew Delhi:
Tata McGaw-Hill Educdion

ShamaA. K. (2011)Data strctug using Sew Delhi :Peason Educton
India

Srvastaa,S K. & Srvasta&a,D. (2011)Data Strictues Tlough C in pid.
New Delhi : BPB Publications

Powel, T.A. (2010)The CompleteRate : HTML & XHTMLNew Delhi:
OSbone/Tata MC Gaw-Hill

Lloyd, I. (2008)'he Ultimate HTML Referglatieourne : Sitepoint
Holzner S (2000)HTML Blak BookNew Delhi :Dream®d Press

Frain,B. (2012)Respowusi Vb Design with HTML5 and CBliagbai :
Padt Pubishing

Powel, T. A. & SteniderF. (2008)The CompleteeRetadhScripiNew
Delhi :Tata McGaw-Hill

ZakasN. C. (2012)ProessionahdScript forddDe&elopeBirmingham :
Wrox

233



	Amugam
	chapter-1
	chapter-2
	chapter-3
	chapter-4
	chapter-5
	chapter-6

