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PREFACE

The importance of Advanced Web Programming is well known in various engineering
fields. Overwhelming response to my books on various subjects inspired me to write this
book. The book is structured to cover the key aspects of the subject Advanced Web
Programming.

The book uses plain, lucid language to explain fundamentals of this subject. The book
provides logical method of explaining various complicated concepts and stepwise methods
to explain the important topics. Each chapter is well supported with necessary illustrations,
practical examples and solved problems. All the chapters in the book are arranged in a
proper sequence that permits each topic to build upon earlier studies. All care has been

taken to make students comfortable in understanding the basic concepts of the subject.

Representative questions have been added at the end of each section to help the

students in picking important points from that section.

The book not only covers the entire scope of the subject but explains the philosophy of
the subject. This makes the understanding of this subject more clear and makes it more
interesting. The book will be very useful not only to the students but also to the subject

teachers. The students have to omit nothing and possibly have to cover nothing more.

I wish to express my profound thanks to all those who helped in making this book a
reality. Much needed moral support and encouragement is provided on numerous
occasions by my whole family. | wish to thank the Publisher and the entire team of
Technical Publications who have taken immense pain to get this book in time with quality

printing.

Any suggestion for the improvement of the book will be acknowledged and well

appreciated.

Author
;4. ;4 . ?nnmﬁ&n!

Dedicated te Cjod,
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Part 1 : CSS and Bootstrap

EX] introduction to CSS
# The (S5 stands for Cascading Style Sheet.

® The Cascading Style Sheet is a markup language used in the web document for

presentation purpose.

* The primary intension of CS5 was to separate out the web content from the web

presentation.

* Various elements such as text, font and color are used in CSS for presentation

purpose. Thus CS5 specification can be applied to bring the styles in the web

document.

ERE] Benefits of CSS
Following are important benefits of C55:

(1)

(2)

(3)

4)

(5)

Improved Control Over Formatting : The web page developer (called as web
author) have better control over formatting of web contents.

Improved Site Maintainability : It becomes easy to maintain the site because the
formatting is centralized into one C55 file.

Improved Accessibility : The CSS driven sites are more accessible and give the
user significantly enriched experience of accessibility of the web page.

Improved Download Speed : As all the formatting is centralized into one CS5
file, all presentation will be quicker to download.

Output Flexibility : CSS can be used to ~adopt a page for different output media.
This approach to CSS page design is often referred to as responsive design.

Review Question

1. What is C55? Enlist the benefits of CS5.

EF] css Syntax and Structure
The style specification is specified differently for each different level. For instance :

* For inline cascading style sheets the style appears in side the tag for defining the

value.

=<p style="font-size: 30pt ;font-family:Script* =

TECHNICAL PUBLICATIONS® - An up thrust for knowladge




Advanced Web Programming 1-3 Refreshing Java Script and CS58

* For the document cascading style sheet the style specification appear as the content

of a style element within the header of a document.
<style type="text/css">

h1l = Selector

{
font-family:Arial;

orgreen
}
</style>

The type attribute tells the browser that what it is reading is text which is affected by
the Cascading Style Sheet. The type specification is necessary because there is one more

Property Value

specification used in JavaScript.
* The External style sheet makes use of style specification in the same manner as in
document cascading style sheet.

The most commonly used CSS properties are enlisted in the following table -

Property Type Property
Fonts fonit
font-family

font-size
font-style
font-weight

@font-face

Text letter-spacing
line-height
text-align
text-decoration
text-indent

Color and background  background
background-color

background-image
background-position
background-repeat
color

TECHNICAL PUBLICATIONS™ - An up thrust for knowladge




Advanced Web Programming 1-4 Refreshing Java Script and C858

Borders border

padding-bottom, padding-left, padding-
right,
padding-top
margin
margin-bottom, margin-left, margin-
right,
margin-top
Sizing height
max-height

max-width
min-height
min=width

width

Layout bottom, left, right, top
clear
display
float
overflow
position
visibility

z=index

TECHNICAL PUBLICATIONS® - An up thrust for knowladge




Advanced Web Programming 1-5 Refreshing Java Script and CS58

Lists list-style
list-style-image

list-style-type

EE] Location of Styles

There are three levels of cascading style sheets -
* Inline style sheet

* Document level style sheet

= External level style sheet

EEX1 inline Style Sheet

# The inline cascading style sheet is a kind of style sheet in which the styles can be
applied to HTML tags. This tag can be applied using following rule -

Tag
{
property: value

}

* For example :
= p style="font-family: Aral;colorred” =
Here for the tag p two properties are used such as font-family and color and those are
associated with the values such as Arial and red respectively.

* Note that if we want to use more than one property then we have to use separator
such as semicolon. In the following HTML document we have used cascading style

sheet-

HTML Document [InlineStyle.himl]
<|DOCTYPE html >
<html>
=<head=
=<title>Inline Cascading Style Sheet < /title>
< /head =
=body>
<p>This is simple text</p>
=p style="font-size: 30pt ;font-family:Script">This text is different </p>
=p style="font-size: 40pt ;color:#H0000">This text is colored. </p=>
< /body=>
< fhtml>

TECHNICAL PUBLICATIONS® - An up thrust for knowladge
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Script Explanation

1) In this document, in the body section the style sheets are created.

2) In this section first of all we have displayed a simple sentence This is simple text.

There is no style for this sentence.

3) In the next line, we have applied style in which font-size is set to the size of 30

point and font-family is set by the font name “Script” .

4) Then colored text will be displayed by color:#2£f0000". The first two digits ff
denote the red color, there is no green and blue color as the values next to ff are

00. Hence the text will be displayed in red.
This can be very well illustrated in output.

Output

S —————
# Inline Cascading Styke Sheet - Windows Intennet Fxploners

=

{:}O o | ] ONH TR _Esniveple InlineStyle b -I iy lx] [ 2 ragomemcune 2 =]

i Favorites | che @) Suggested Sites = B Get Mare Add-ane =
5 Inline Cascading Style Sheet | | & — - 7 s — Page~

Safety +

=

This is sirpde bext

Thin fexd ia #mrefm!f

This text 1s colored.

B Computer | Protected Mode Off

EE¥] Document Level Style Sheet

# This type style sheet appears only in the head section and in the body section newly

defined Selector tags are used with the actual contents.

* For example : In the following HTML script we have defined h1, h2, h3 and p
selectors. For each of these selectors different property and values are set. Such

setting will help us to represent our web page in some decorative form.

* The most important thing while writing document level style sheet is that we
should mention the style type="text/css” in the head section. By this the browser

will come to know that the program is making use of cascading style sheet.

TECHNICAL PUBLICATIONS® - An up thrust for knowladge
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HTML Document [DocLevelCSS_htmil]

<|DOCTYPE html=
<html =
<head=
= title > Document Leval style sheet</ftitla>
< style type="text/css">
hi

{
font-family: Arial;
colorgreen

}
h2

{

font-family: Arial;
colorred;
laft:20px

}

h3

{
font-family:arial;
color:blue;

}

P

{
font-size:14pt;
font-family:verdana
}
< /styla=
< /head>
<bhody=>
<hl>
=< Ccenter=

This page is created using Document Lewvel Style Sheet

=/center>

=/hl=>
<h3=>

This line is aligned left and red colored.
</hi=
<p>

The embedded style sheet is the most commonly used style sheet.
This paragraph is written in Verdana font with font size of 14.

</p=
<h3=

This is a blue <a href="colorname.html" >colored</a> line.

TECHNICAL PUBLICATIONS® - An up thrust for knowiadge




Advanced Web Programming 1-8 Refreshing Java Script and C558

=/h3=
< fbody >
< fhtmi >

Output

8 Rrevirzeer Lmwnl mydn shae - Veln=sos I mee Papdsoe-

|‘_' :lkJ = T T Mivesqeie s b e S kil

iy Tacaiie oy B Heprdnd Ses o @] e R duld

_|ﬂu~u-.mur.m1m1-:—m | ff = @ ~ 7 m=hiow Fagew ey

This page is created using Document Level
Style Sheet

This line is aligned left and red colored.

The embedded shyle sheel is Ue most commonly gued shyle shesl, This
paragraph 15 written In verdana fant with fant size of 14,

Thix ix a hlue colored line.

P T Erveerad kA e e

Script Explanation
1) In above program, we have defined all the selectors in the head sections only.
And these HTML elements are then used along with the web page contents.
2) The setting defined in the selectors will affect the web page contents. For
example we have defined the selector h2 as

h2
{

t-family:Arial;
color:red;
Property | 1op.20px
} E
Value

and then in the body section we have written -

<h2> This line is aligned left and red colored. </h2:>
3) Now as h2 defines font to be “Arial” with color as “red” having left alignment of
20 pixels, the sentence “This line is aligned left and red colored.” will be

displayed in Arial font, which is red colored and aligned from left by 20 pixels.
Surely we can see this effect on our web browser.

Salector

EEX]) External Stylesheet

* Sometimes we need to apply particular style to more than one web documents in
such cases external style sheets can be used.

TECHNICAL PUBLICATIONS™ - An up thrust for knowladge




Advanced Web Programming 1-9 Refreshing Java Script and CS58

* The central idea in this type of style sheet is that the desired style is stored in one
.css file. And the name of that file has to be mentioned in our web pages.

* Then the styles defined in .css file will be applied to all these web pages.
* Here is a sample program in which external style sheet is used.

Step 1: Create an HTML document

HTML Document[ExtCSS.htmi]

< [DOCTYPE hitmi=>
<html =
<head=
=<link rel="stylesheeat" type="text/css" href="ax1.css" />
= /head >
<body>
=<h1 class="special'> <center> This page is created using External Style
Sheet=/center> </hl>
<hZ=
This line is aligned left and red colored.
< /hi=
=p>
The External style sheet is the compact representation of Cascading Style Sheets.
This paragraph is written in Monotype Corsiva font with font size of 14.
</p=
<h3>
This is a blue <a href="colorname.html” >colored </a> line.
</h3=
= /body>
< fhtml >
Step 2 : Create a css file which contains the styles that can be applied to different HTML

elements present in the above HTML document.

The cascading style sheet ex1.css can be
<|- - The file name ex1.css and can be opened in notepad.--> Output

hi 81BN R Lsmemzdad,| #2250 el - v Inkecsk | Time Tk R |
{ O - N S B e el al
. . dp lmonrtes  wlp @) gsecss toeow @ ietbdceeds-one e
- B EHTML Eanlon SA055 bl |_- 2 = B -1 - ramee dadys i
h2 This page is created using Kxternal Style Sheet
{ Ihis lime is aligned Jell amd red colvred.
font-family:times new roman;
e optoried stk afast & e compne feprrsontadtin of Coscudimg ot Sfoets, T purgminpf
mk]l':rﬂd; W e T -,"n':-.'...-u_;.]-.n.: r':lr:"..:u:_ll'.-.lm uﬁ'tl'i__l'.-.u.'l .-'!..'.I.'u.J',{ (S
left:20px This Is a biue colored line.
]13 B Currpaba Fresadsal Beds S £ = | -
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{
font-family:arial;
color:blue;

}

P

{
font-size:14pt;
font-family:Monotype Corsiva

}

Script Explanation
When we want to link the external style sheet then we have to use <link> tag which is

to be written in the head section.
# link tells the browser some file must be linked to the page.
* rel=stylesheet tells the browser that this linked thing a style sheet.
e href=" " denotes the path name of style sheet file.

* type="text/css" tells the browser that what it is reading is text which is affected by
the cascading style sheet.

KX selectors

EXX] simple Selector Form
* The simple selector form is a single element to which the property and value is
applied.
* We can also apply property and value to group of elements.

* Following is an illustration for simple selector form.

HTML Document[SimpleSel.html]
< |DOCTYPE html=>
<html =
<head=
< title>Simple Selector Form < /title>
< style type="text/css">
hi

{

font-family: Arial;
color:green;

}
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—
l;?.,hﬂ Wﬂcanapplystﬂﬂm]

—Lmnm than one selector
font-family:Monotype Corsiva;
colorred;

font-size: 28pt;

}
< [styla=>
< /head >
<body=>

<hl>India is My Country</h1=>

<h2>All the Indians are my brothers and sisters< /h3>

<h3>1 love my country<,/h3>
< /body=>
< fhtml >

Output

B Smrple Salector Form - Wincows Irbsrnet Explomr

L:_J Q [B] DXHTML_Examples SirmplaSel html

w by | | B Toqplef Cush SO =

wip Favarites | ofn @] fugqested Sres = @ Get More Add-ons =

_ﬂiimphe‘;demrl:nm M - B -~ [ #h ~ Pagev Sofety~

India is My Country

Al the Indians are my brothers and sisters -

I love my country

I Compute | Prolecied Rscs: O

Similarly the style can also be applied to the elements at specific positions.

For example :
body b p {font-size:18pt;}

Note that there are more than one element to which the style is applied and these
elements are separated by the white spaces.

EX®] Class Selectors

* Using class selector we can assign different styles to the same element.

# These different styles appear on different occurrences of that element.
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A1l the Indians are my brothers and sisters

I love my country

M Computer | Protected Made: Off
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Following Nodejs script shows how to write data to the string,

writeStreamExample.js

var fs = require("fs");

var str = " This line is written to myfila";

war ws = fa.creataWritaStream('sample.tet');
wa. write(str,'utfa");

ws.and();

console.log("The data is written to the fila...");

Output

Bl Command Prompt - 0 x

D:\NodelSExamples»node writeStreamExample.js
The data is written to the file...

D:\NodelSExamples»type sample.txt
This line is written to myfile
D: \NodelSExamples>_

The above code is simply modified to handle the error event as follows -
var fs = require('fs");
var str = " This line is written to myfila";
wvar ws = fs.createWriteStream('sample.txt');
wa. writa(str,'utfa’);
ws.and();
console.Jog("The data is written to the file...");

ws.on('error',functionferr) {
console.log(err.stack);
3K

For reading from the stream we use createReadStream. Then using the data event the
data can be read in chunks.
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= fr=
<tr class="three"> <td>POR</td> <td>5</td>
= fr=

< /body>
< /html>=

EXE] Generic Selectors

* We define the class in generalised form.
* In the sense, that particular class can be applied to any tag.

s Here is the HTML document which makes use of such generic selector.

HTML Document [ClassSel1.himl]
<|DOCTYPE html=>
<html=
<head=
< title>Generic Class Selector Form< ftitle>
= gtyle type="text/css">
RedText
{
font-family:Monotype Corsiva;
color:red,;
}
< fstyla>

< /head>
<body>
< CENnter =
=hl> Tongue Twister</hl=
< fcentar=
<h2 clags="RedText">
5She sells sea shellz on the sea shore.
</h2>
=<h3 class="RedText">
The shells she sells are sea shells, I'm sure.
< /h3=>
<hd class="RedText">
And if she salls sea shells on the sea shore,
</hd=
< p class="RedText">
Then I'm sure she sells ssashore shells.
</p=
< /body =
< fhtml>
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Output

|8 Gerueric Clats Selector Form - Wankwe Interret Explorer

OL:' | & DVHTML BemplesiClassSellbtml = | 44 | X | | 2 Toggleehi Cust P =

i Favaritss | 5l | Suggested Sites = B | Get More Add-ans =
| {8 Generic Class Selector Form fi " B =2 v Pagev Seieyw

£

Tongue Twister

She sells sea shells on the sea shore.

The shells she sells are sea shells, T'm sure.
And if she sells sea shells on the sea shore,

Then {m sure she sells searfore shells.

“# Computer | Protected Mode: Off

Note that the class selector must be preceded by a dot operator.

EXY id Selectors

* The id selector is similar to the class selector but the only difference between the
two is that class selector can be applied to more than one elements where as using
the id selector the style can be applied to the one specific element.

* The syntax of using id selector is as follows -
#name of id {property:value list;}
* Following HTML document makes use of id selector

HTML Document[ldSel.html]
< |DOCTYPE html:>
<html=
<head>
<title>id Selector</title >
<style type="text/css">
#top
{
font-family:Monotype Corsiva;
color:blue;
font-gize: 16pt;
}
</style>
< /head>=
<body=>
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ieveets Tt Bl v o cager sweyr "
Te ds we mank uf an cducated mind tn fie afl to entertuin o thugh
natfout accereing it.

Asistot

EXX] universal Selectors
This selector is denoted by * (asterisk). This selector can be applied to all the elements
in the document.

HTML Document[UniverSel.htmi]
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<hr/=>

<ul typa="disc">

=<li=A friend in need is a friend indeed =/li=>
=li=Cleanliness is next to Godliness«</li>
<li=All is fair in love and war</li=>

=li>An apple a day keeps the doctor away=</li>
=li>God helps them who help themselves</li>
<br/><br/>

Output

E Universal Selector - Windows Internet Explorer plil=le

OO = |E| O HTML_ExamplesiUnneerSel html _"'_I‘":i___ A ||,Jr--' ToggleEN Cush P "l

i Favorites | 5z ) Suggested Sites + @ Get More Add-ons =

8 Universal Seleetor T f r B v @ o~ Pagev Safetyw

Famous Proverbs

A frend n need 15 a fiend mdeed
Cleanbness is next to Godliness

Al 15 farr m love and war

An apple a day keeps the doctor away
God helps them who help themsehes

® B B ® ®

-From My Collection.

& Computer | Protected Mode: OFf 3« HIOEL =

As we have defined the universal selector that sets the green color. Hence the text that

is appearing on the above web page is in green color.

EEY] Attribute Selector
e (S5 allows authors to specify rules that match elements which have certain
attributes defined in the source document.

* The syntax is
[att] - Match when the element sets the "att" attribute, whatever the value of the attribute.
|att=wal] - Match when the element's "att" attribute value is exactly "val".
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* Example : In the following example all the <a> elements get selected with a target

attribute.

< [DOCTYPE htmi=>

<html>

<head>

< gtyla>
a[target] {
background-color: red;

}
< fatyle=

< /head >

<body>

=p>The links with a target attribute gets a RED background: </p=>

=h1> <a hraf="https://www.google.com">Google</a> </hl>

<h2> < a hraf="http://www.facebook.com" target="_bhlank">Facebook</a></h2>
< /body>

< fhtml >

Output

. fFd:test.html x

&) D G| © Rleyidesthtml - @0 »

The linke with a target attribute gete a RETY background:

Google

Facebook

Contextual Selector
* "Contextual selectors” in CSS allow you to specify different styles for different parts
of your document.

* You can assign styles directly to specific HTML tags, or you can create independent
classes and assign them to tags in the HTML.
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For example -
<IDOCTYFE html:=>
<html>
<head>
= gtyla>
pb{
font-family: Times, serif; /* Font family */
font-weight: bold; /* heavy faced type*/
color: blue; /* blue colour of the text */
}
= [styla =
< /head>
<body>
<div><b>This line is in bold face font</b> < /div>
<p><b>This line is in bold face with the color of the text - blue </b></p>
=p> Good Bye</p>

</body>
< fhtml =
Output
i test bt x |+ = |\

< > C | @ fileydytesthtml @Y » =
This line is in bold face font
This line is in bold face with the color of the text - blue
Good Bye

EX] Background

Using background-image property an image can be set as background.

HTML Document{Backlmg.himl]
<IDOCTYPE html>
< html>

<head=>
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= title>Background Image < /title>
< styla type="text/oss">
body {background-image:url({victoriafalls.jpg);
background-repeat:no-repeat; }
P
{
font-family: Arial;
font-size:20pax;
}
< [styla=>
< /head>
<body=>
< CEmtar s
<h2=>Wonder of the World</h2>
< fcanter=
<p>

The Vicorial waterfall is one of the greatest waterfalls in the world.
It liss on the Zimbezi river which is between the border of Zambia and Zimbabwe.

The Victora fall can be seen from 25 to 40 miles away.

The roaring of the water can be heard from a long distance.

The native people call it as “mosi-oa-tunya”, that means “smoke that thunders®.

Victoria falls was discovered by David Livingstone in 1855.

The falls were named in honor of Oueen Victoria.
</p=
< /body>=
< fhtml>
Qutput

ﬂ [EsxCamrrrand IFagE - Wirdkess [miem &t Eaplores

P

L LS
S

B DAEHTRL Exsmpier’Bac kg, el

e
i Faverites | =l B Soqpeded Sies = @ dlet bore fod-ore =
_;ﬂu.wgw.dl.-ug.- L

= | 1 Hllj- TopgeEN Cwa 2 =

" W ¢ Page= Saleyw

‘Wonder of the World

Dhor LY Compeler | Protocied Muode 00

g - Hamk -
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It is expected that the foreground text over the image should be visible. That means the
color of the background image must not be the same as the color of the text written over
it.

» Background-repeat property
The background-image property sets the background image with repetition. If
we want to control the repetition of the image then we must set the background-
repeat property. The values of this property could be no-repeat, repeat-x, repeat-
y or repeat{default). The repeat-x means the background image gets repeated
over the x-axis(horizontally) and repeat-y means the background image gets
repeated over the y-axis(vertically).

» Background-position property
Various values for back-ground position property could be top, bottom, left and
right
Write a CSS rule that places a background image halfway down the page, tilting
it horizontally. The image should remain in place when the use scrolls up or down.
Solution :
= [DOCTYPE html>
<html>
<head>
< style type="text/c3s">

B

{
font-size:40ps;
colormagenta;

}
body

{

background-image:url{baby_jpg);

background-repeat:repeat-x;

background-attachment:fixed,;

}

< fatyle=

</head>

<body>

<p>

Twinkle, twinkle, little star, How I wonder what you are.Up above the world so high, Like a diamond
in the sky.Twinkle, twinkle, little star, How [ wonder what you arel
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When the blazing sun is gons, When there's nothing he shines upon,Then you show your little light,
Twinkle, twinkle, through the night.

Twinkle, twinkle, little star, How [ wonder what you arel

In the dark blue sky so deep Through my curtains often peep For you never close your eyes

Til the morning sun does rise

Twinkle, twinkle, little star How I wonder what you are Twinkle, twinkle, little star How [ wonder
what you are

</p>

</body=>

< fhtml >

KX color and Color Properties

Different browsers have different ability to deal with the colors. In the next subsequent

sections we will discuss how to use colors using CS5.

EXX] color Groups

There are three groups of colors. Those are as given below -
1. This is the smallest group of colors. In this group there are 16 colors. These are

named colors. The colors in this group are enlisted as follows -

Sr.No. Color Name Hexadecimal Value
1 black 000000
2 red FFD000
3 lime O0FFO00
4 blue 0D000FF
5 yellow FFFFOQ
[ fuchsia FFOOFF
7 aqua 00FFFF
8 white FFFFFF
9 silver COCoC0
10 gray 808080
11 TNATOON 800000
12 purple 800080
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13 green 00S000
14 olive B08000
15 navy 000080
16 teal 008080

These colors get displayed as it is on the web browsers. And all the web browsers

support these colors.

2. There is a set of 216 colors which is called web palette. The elements of such

colors are red, green and blue. The values of these elements can be 00, 33, 66, 99,
C and FF.

3. There are 16 millions colors. These are 24-bit colors.

Syntax : Color : colorname :

EXE] Color Properties

Using color property we can set the foreground color and using background-color the
background color can be set. The use of these properties is shown in XHTML document.

HTML Document[colorProperties_htmi]
< |[DOCTYPE html>
<html=

<head=

= title > Color Properties < ftitle>

< style type="text/css">
hi
{
font-family: Arial;
color:grean;
background-color:yellows;
}

< /styla=

< /head>

<body>
< Centar>
=h1=>This iz a green text with yellow background</hl>
< fcenter>

< /body =

< /html>
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Output
( ¥ Color Properti=: - Windows Int=met Explorer =
':_-:J l.‘____r -E USH | ML keamplesioolor = | g | = | D fogaicti Cush B =
4 Fasorites | 55 @ Suggested Sites = @] Gt More Add-ons =
#8 Color Broperties N~ B -2 = v Faye~ =

This is a green text with
yellow background

8 Coenputer | Protecdod Mede Ut o - WI0% -

Manipulating Texts and Fonts
The font properties can be setting different types of fonts, styles and sizes.

Font Families
The font-family denotes different types of fonts such as Arial, Times New Roman,

Script, monospace and so on. Following are some examples of generic fonts

Generic Font Name Example
sans-serif Arial, Helvetica, Futura
cursive Zapf-chancery
Entasy Critter, Cottonwood
monospace Courier, Prestige
serif Times New Roman,Garamond

Let us see usage of font-family property in HTML document.

HTML Document[FontFamily.htmi]
= |[DOCTYPE html>
<html>
<head=
< title>Font Family Demo-=<ftitla=
= style type="text/css">
hi
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Output

& Font kandy Deso - Windows Internet Exphoesr el

H\I_IJI‘“—-’I & [HAHTML Berpies FontFamityhtm = n,: w | P Togieincun 2 =]

we Favortes i = @ Supgested Siem v @) Cet Morefed-ons =

& Tant Famnity Dama M v B -9 ik = Pagew St -

font-family: script; s — .
e s This text is in Arial

h3 M el & b J.-.Ti

{ This text is in Times New Roman

} n.-ul-i-'.-'-r-l.n:r

h4 Thie mext i6 Fo o riornood

font-family: fantasy; b B Compunes | Protected Mzse Off G- Rowmy -

font-family:Garamond;
}
< fatyla>
= /head >
<body=>
<hl=>This text is in Arial </h1>
=< h2>This text is in script </h2>
<h3=>This text is in Times New Roman</h3>
<hd> This text is in fantasy</hd =
<hb= This text is in Garamond </h&6=>

< /body>
< fhtml >

If the font name has more than one word then the name should be enclosed by the
single quotes. Although quotes are not mandatory, it is a good practice to use quotes for

specifying the font name.

Font Sizes

This property is used to specify the size of the font. One can specify the font size in
points (pts), pixels (px) or in percentage (%). We can also specify the font size using the
relative values such as small, medium, large. Use of font size in such a way is relative.
And the disadvantage of using such relative sizes is that one cannot have the strict control

over the font-size, Different browsers may have different font size values.

In the following HTML document we will use the font-size property.
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HTML Document[FontSize.hitml]
< [DOCTYPE htmi=>
<html>
<head=
Output
< title>Font-Size Demo< ftitle = [ Fox. Fice S Wnckome brvanc] Exphonta P
< sgtyle type="text/css"> R I e v b | B i e B .
hi delmmes g B ngerted e .ﬂ|.:iH"-'m."d'.-|1.':' i
: oSS
font-size:10pt;
}
h2 Programming the Web J
{
font-size:20px;
}
h3

{
font-size:xx-large;

£

Lroprnmumiong (b Web

Programming the Web

-

Ior M zrrpde | Fronsches Soade TR e RINE -

< [styla=>

< /head >

<body=>
<h1>Programming the Web</hl>
=<h2=>Programming the Web-</h2>
<h3>Programming the Web</h3>
<h4>Programming the Web-</h4>

= /body >

< /html>

Font Variants
The font variation can be achieved by making setting the font in upper case or in lower

case.

We use font-variant property for this purpose.

Value Meaning
normal The font can be displayed in normal form.
small-caps The font can be displayed in small capital letters.
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EEZH Font Styles
Various font styles are -
* normal
» italic
= oblique
The illustration is as given below -

HTML Document[FontSt.htmi]
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< title>Font-Style Demo< /title>
<gtyle type="text/css">

h3.normal { font-stylemormal; }
h3.italic { font-style:italic;}
h3.oblique { font-style:oblique;}

< [style>
< /head >

<body=>

<h3 class="normal">Programming the Web</h3>
«<h3 class="italic">Programming the Wb = /h3>
=<h3 class="oblique" > Programming the Web< /h3>

< /body=>
< fhtml >

Output

8 Font-Style Dema - Windaws Intermet Explarer =1l

&) * & DML EamplestFontsthtmi v 45| X || ToggleeN Cust £ =

o Favortes | i @ Suggested Sites = @) Get More Add-ons =
(& Fort-Style Demo | kit - * [ @ = Page= Safetyr

Programming the Web
Programmiing the Web

Programniing the Web

N Comguter | Protected Mode Off fg ~ W1k -

Font Weights

Various font styles are -

Normal (by default)
Bold
Bolder

Lighter

The illustration is as given below -

HTML Document[FontWt.htmil]
=<|DOCTYPE html =
<html:
<head>
< title>Font-Weight Demo< ftitle=
< style type="text/css">

TECHNICAL PUBLICATIONS™ - An up thrust for knowladge




Advanced Web Programming 1-29 Refreshing Java Script and C55

p-normal { font-weight:normal;}
p.bold { font-weight:bold;}
p.bolder { font-weight:bolder;}
p.lighter { font-weight:lighter;}

< fstyla=>

< /head >

<body=>
<p class="normal">Programming the Web</p=
<p class="bold">Programming the Web</p>
<p class="lighter" >Programming the Web</p>
<p clazs="bolder">Programming the Web</p>

< /body=
< fhtml >
Output

8 Font-Weght Dermva - Windaws Internet Exploner

L:’O |E. DAAXHTML_Exarmples\FortWe.htrmi -]H-[ * ||,'9 ToggieEN Custi & |
o Favortes | 55 @ Suggested Sides = @ Get More Add-ons =
#= Font-Weight Dermo 5~ B -0 e ~ Page= Safety~
Programming the Web
Programming the Web
Programming the Web
Programming the Web

M Computer | Protected Mode: OFf far Rwoow -
Font Shorthands

We can specify more than one font properties in a list

For example

HTML Document[Fontshrthnd.html]
< |DOCTYPE html>
<html>
<head>
<title>Font Properties< /titla>
< style type="text/css">
p.myfont {font-family:Courier New;
font-style:italic;
font-weight:bold;
font-size: 28pt;
}
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< fatyle >
< /head >
=body>
<p clazs="myfont">1 Love my Countrylll</p>
</body>
< /html >
Output
& Font Properties - Windows Internet Explorer =l B

@G ® | ] DAXHTML Examplestfontshrthnd.tml ~ | 49 | X || Toggleen cust 2 ~|

-:';r Favontes | '-ié;_ E_J iun;t—sted Gites E.l Get More 8dd-ons =

5 Fert Preperties I ti - = % == v Pagew Safety~

I Love my Country!!!

& Computer | Frotected Mode: Off g v HI0K -

Text Decoration
Using text decoration property we can include special features in the text. Various

properties of text decoration are
* underline
* overline

e line-through

HTML Document[TxtDecor.html]
<|DOCTYPE html>
<html>
<head>
=< title > Taxt Dacoration </titla>
= style type="text/css">
p.linethrough {text-decoration:line-through;}
punderline {text-decorationiunderline;}
p-overline {text-decoration:overline;}
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< fatyla >
</head>
=<body>
=p class="linethrough"> This text is having linethrough </p>
<p clazs="overline"> This text is having overline </p>
<p clazs="underline"> This text is having underline </p>
<p class="normal"> This text is a normal text </p>

< /body>=
< fhtml >
Output
[ #2 Text Decoration - Windows Intermet Explorer o E]

() @] DAXHTML ExamplesiTaDecorhimi | 42| % | [ 2 Toggiern Cusn 2 ]

H- Favorites | 1=:' B | Suggected Sites w8 Get More Add-ons «

& Text Decoration | T 1 * [ gmn ~ Fagew Safety~

This 4 TR e 3
T'hist:x]'isha‘m'ngmrﬂ'ﬂn:

Thas text i1s having underbne

Thas text 13 & normal text

M Compiter | Protected Mode: OfFf

Alignment of Text
Using cascading style sheets we can align the text. This alignment can be done using

following properties such as -

Property Value Meaning

text-align left Aligning the text to the left.

text-align right Aligning the text to the right

text-align center Alignment of text at the
centre.

text-indent value in inches Desired indentation of the text
can be applied.
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Following is script which uses various text alignment properties.

HTML Document[TextAlignCSS.hitml]

<|DOCTYPE html=>
<html:=
<head=
<title>Taxt Alignment Demo-= /titla>
<style type="text/css">
hi
{
font-family: Arial;
font-size:15px;
text-align:left;
}
h2
{
font-family: Arial;
font-size:15px;
text-align:right;
}
h3
{
font-family: Arial;
font-size:16px;
text-align:centar;
}
< fatyla=>
< /head>

<body>
<h1>This line i3 aligned at laft</hl>
=h2>This line is aligned at right=/h2>
<h3=>This line is aligned at center<,/h3>
</body>
< fhtml>
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Output

(W Text Agoment Dewso - Wonloas Rttt Facioe b= | ]

C)O = | DAXHTML Examples\TextalignCsshimi ~ | 43| x || 22 Togglethi Cust £ = |

o Favortes | i £ Suggested Sites » @ | Get More Add-ons -

i

2 Text Alignment Dermo ﬁ - E * 3 g * Page> Safety -

Thig line is aligned at left
This line is aligned at right

This line Is aligned at center

™ Computer | Protected Mode OFF i« H10% -

EE] Lists
There are two types of lists - unordered list and ordered lists. The unordered lists are
given by bullets. These bullets are of various types such as square and circle disk.

For displaying the lists we use list-style-type property. For unordered list we can use
property values such as

e (Circle

* Disk

e Square

* None

Let us see their illustration in the HTML document.

HTML Document [list1.html]
<|DOCTYPE html>
<html=
<head>
<title>UInordered List Demo-< ftitle >
< style type="taxt/css">
ul {list-style-type:square}
< [atyla=>
= /head >
=body>
<h2>Following are the useful vegetables...</h2>
<ul>
=li>Carrot</li>
<li>Cucumber-=/li=
<li>8pinach < /li=
< ful=
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</body>
< fhtmi =
Output
[ @ Uncrdered List Demo - Windows Internet Explorer L B

@O = | D:AXHTML BamplesiListLhtml  + | 43 | X || O Toggleen cust £ |

i Favorites | 53 @] Suggested Sites = @] Get More Add-ons ~

8 Unordered List Demo 5 B ~ [ e v Page~ Safety~

Following are the useful vegetables...

m Carrot
m Cucumber

m Spmach

& Computer | Protected Mode: Off g ~ H100% ~

There is another way of representing the unordered list. It is illustrated by following
HTML document.

HTML Document[list2.htmi]
<|DOCTYPE html>
<html =

<head>

= title »Unordered List Demo-< ftitle>

< style type="text/css">

Ji.disk {list-style-type:disk}

li.circle {list-style-type:circla}

< fatyla>

< /head>

<body=>

=h3> Significance of Vegetables</h3>

=ul>

=i class="disk">Carrot
=ul=>
=li class="gircle">It improves appearance of skin hair and nail. </li>
=li class="gircla"> It improves eyesight.</li>
=li class="pircle">It regulates blood sugar. </li>
= ful>
=fli=
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< ful>
<ul=
=i class="disk">Cucumbar
=ul>
<li class="circla"=It is useful in liver dizeazes. </li>
<li class="gircle">It controls diabhetes. < /li>
=ful>
=fliz
<ful>
<ul=
<li clasz="disk">Spinach
=ul=
=li class="circla">It serves as an anti-cancer agent.</li>
=li class="circla">It is anti-aging vegetable.</li>
<li class="circla">It iz a rich source of Vitamin A and C.</li>
<ful=
<fli=
< ful>
</body>
< fhtml >

Output

48 Unordered List Demo - Windows Internes Bxplorar

@Ov & onomL Bemplsvisabeml v |44 | x |2 Teggern o £ |

o Favorites | 3 B Sugoested Stes » @) Get More Add-ons =

8 Uncrderad List Dame | | i~ K - @& v Fagew Saetyw

£

Significance of Vegetables

+ Carrot
@ Itimgroves appearance of skin hadr and mad,
= [t improves eyesight.
= [t regulates Blood sugar

« Cunoumber
= [t is useful m Iner diszases
= [t comrols diabetes.
» Spinach
o It gerves as an anl-cancer agent.

= Itis aoti-aging vegetehle.

= Itis arich somee of Vitars & and C

Lo /M Cornputer | Frobected Mede: Oft i v ®ox - |
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We can also display small images as the list item bullet. For example

HTML Document[list3.hitmi]
< |[DOCTYPE html =
<html>
<head=>
<titla > Unordered List Demo< ftitla=
=< gtyls type="taxt/css">
li.image {list-style-image:url(people.gif) }
</[style>
< /head>
<body=>
<h2=Indian Idols</h2=>
<ul>
<li clags="image">Naranyan Murthy</li>
<li class="image"> Lata Mangeshkar</li>>
<li clags="image">Abhinav Bindra</li>
<li class="image">Sachin Tendulkar < /li>
<li class="image"> A.R.Rehman < /li>
<ful>
=</body>
< fhtml>

Qutput

| @8 Unorered i Pemn - Windrws Irtemet Fuplorer il

() (8] 00 TML Samplesiists. bl | 4| % || P reggierncusn £ |

2 Favorites | T & | Suggestod Sites + @ | Got Mare Add ons -
J,ﬁ Unordered List Dema | | g - = [ =y v Pagew Gofetyw

LT

Indian [dols

&% Naranyan Warthy
& Lata Mangeshkar
& Abhinav Bindra
& Sachin 1sndulicar
# A R Rehwan

M Computer | Pretected Mode OFF
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Let us now make use of ordered list.

For an ordered list various property values are enlisted below.

Property Value Sample preview
decimal 1,234
upper-alpha AB,CD
lower-alpha a,b,cd
upper-roman LILILIV
lower-roman 1,ii,iii, iv

HTML Document[list4.htmi]
<|DOCTYPE htmil>
<html=
<head=
<title=ordered List Demo</titla=
< style type="text/css">
ol {list-style-type:decimal;}
ol ol {list-style-typempper-alpha;}
ol ol ol {list-style-type:lower-roman;}
< /styla=>
< /head >
<hody=
=h2>Vitamins in Fruits and Vegetables=/h2>
=<ol=
<li=Fruit
=ol=>
=li>Apple
<ol>
<li=Vitamin A< /li=
<li=Vitamin C=/li>
<fol=
<fliz
<li>Banana
<ol>
<li=Vitamin A</li>
<li=Vitamin Bl </li>
<li=Vitamin C=</li=>
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=fol=>
<fli=
=li>=Mango
<ol>
<lizVitamin A< /li=
<li=Vitamin E</li>
< fol=>
<fli=
</fol=
<fliz
<li=Veagetable
<ol>
<li>Cabbage
<ol=>
<li=Vitamin A< /li>
=<li=Vitamin Bl </li>
=<li=Vitamin B2</li>
=<li=Vitamin C</li>
=fol=>
</fli=
<li>Cauliflowar
<ol=
=li=Vitamin A-=</li>
<li=Vitamin Bl </li>
<li=Vitamin C=/li>
<fol=
<fliz
<li=Potato
<ol
<li=Vitamin A</li>
<limVitamin E</li>
<fol=
< fli=
<fol=
<fli=

<fol=
< /body>
< fhtml >
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Output
[T ciriearat Lest Livarac — thwanar [TERete Famcterees o [ |

— — e ——
( | ] DAHTIL Exarmples'istd him] v |4g| x [P Toggiesncun £ »
ol i Bl e |

i Favonles | ofa B Suggested Sites = @] Get More Add-ons =

8 crdured Ligt Darme | T i + [ g v Pagew Safetyw

w

-

Vitamins in Fruits and Vegetables

1. Fruit

A. Apple
i Vitamin A
i Vitamin C

B. Eanana
L Vitmmin A
& Vitamin B1
E. Vitamin C

i Witamin A
& Vitamin E
2. Wegetable
A Cabbage
i Witamin A
2. Vitamin Bl
E. Vitamin B2
tv. Vitamin C

i, Vitamin A
B Vitamm B
& Vitamn C

i. Vitamin A
5 Vitamin F i
Done M Computer | Protected Mode: O fa ~ HINx -

EK:] Responsive Design

Definition : “Responsive design” refers to the idea that your website should
display equally well in everything from widescreen monitors to mobile phones.

It is called responsive web design because you can resize, hide, shrink, enlarge, or
move the contents of the web page to make it look good on any screen.

The responsive web design makes use of HTML and CSS only. It is neither a
program nor a JavaScript.

Using the responsive design approach the web developer can give the best
experience for all the user. For example -
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Desktop Maobile ohare

Tablat

Fig. 1.9.1 Responsive Layout for Different Devices
There are four key components that make responsive design work -
o Liquid Layouts
o Scaling Images to the viewport size.
o Setting viewports via <meta> tag.
o Customizing the CSS for different viewports using media queries.
Making the use of liquid layouts means specifying the widths in percentage. This is
the most obvious part of any responsive web design approach. Scaling images to
the viewport size means you have to specify following rule:
img {
Width: 100%;
}

It only shrinks or expands the visual display of the image to fit the size of the
browser window, never expanding beyond its actual dimensions.

EEX1 setting Viewports

Viewport means user’s visible area of web page.
The viewport varies from mobile phone to desktop computers.

HTMLS5 allows the web developer to take control over the viewport using <meta>
tag.
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* Following line must be included in your HTML document to set the viewport :
<meta name = 'viewport' content ="width"=device-vwidth, intial-scale = 1.0">

. X

i —— Sets the inifal zoom
nGSI;j:tiZn tn g;:::::ﬂ SEt_S width of page as per leval whan the page is
dimension of web page E o i ;"5" loaded by the
rawsar
Fig. 1.9.2

The HTML document structure will be -

<html>
=<head>
<meata charset="utf-8">
= mata name="viewport" content="width=device-width, initial-scale=1"=>
=styla>

=/styla>
< /head >

<body>

</body>
< /html=>

* By setting the viewport in above manner, the page is telling the browser that no
scaling is needed, and to make the viewport as many pixels wide as the device
screen width.

* This means that if the device has a screen that is 320 px wide, the viewport width
will be 320 px; if the screen is 480 px then the viewport width will be 480 px.

EEF] Media Queries

* Another key component of responsive web design is media queries. Media queries
is for different style rules for different size devices such as mobiles, desktops and so
orn.

* It uses the @media rule to include a block of CS5 properties only if a certain
condition is true.

* For example - Following HTML document makes use of media queries for different
types of devices(such as mobile phones, tablets and desktops)

HTML Document
<|DOCTYPE htmil=>
< html=>
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<head>
<meta name="viewport" content ="width=dewvice-width, initial-scala=1.0">
= gtyla>
body {
background-color: red;
}
/*Rules for Phones*/
({@media only screen and (max-width: 480px)
{
body { background-color: green; }
}
f*Rules for Tablets*/
(@media only screen and (min-width: 481px)
and (max-width: 768px)
{
body { background-celor: blue; }
}
/*Rules for Desktops */
(@media only screen and (min-width: 769px)
{
body { background-color: yellowr; }
}
< fatyla=
< /head >
<body>
< h2>Reaesize the browser window and
observe the change in color. </h2>
< /body>
< fhtml >

Output

Jdi/test hbl x4+ 1 %

« 2| D fileyffiddtas - -ﬁ- Py

Resize the browser window and
observe the change in color.
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Review Questions

1.  Write a short note on — Responsive design in HTML
2. Explain with illustrative example , how to set viewport?

3.  What is media queries? Explain ifs use with the help of example.

Bootstrap Introduction
Bootstrap is open source, front end web framework. It is used for designing web-
site and web applications.
Bootstrap helps the developer to create responsive designs. Responsive web design

means creating the web site which automatically adjusts itself to look good on all
the devices. These devices range from small phones to large desktops screens.

Bootstrap includes HTML, C55 and JavaScript based design templates which

includes forms, buttons, tables, navigation, modals and so on.

Features of Bootstrap

Setting up Environment

There are two ways to use Bootstrap in a webpage.

1)

2)

Ih

The first way is to use a CDN or Content Delivery Network. Using bootstrap
CDN means that we will not download and store the bootstrap files in our server
or local machine. We will just include the bootstrap CSS and JavaScript links on
our page.

The second way is downloading and storing a copy Bootstrap files in our web
server or local machine. We can download the Bootstrap from
https://eetbootstrap.com/

ave created a folder named bootstrap-3.3.7 and downloaded my Bootstrap in this

folder. After getting downloaded [ can see three folders in it namely css, fonts and js

If we want to use the CDN then we will include Bootstrap CS5 as follows -

< link ral="stylesheaet"
href="https:/fmaxcdn. bootstrapcdn.com/bootstrap/3.3.7/css/bootstrap. min.css" >

If we want to use our own downloaded copy then we will use

< link ral="stylesheaet"
href="bootstrap-3.3.7/css/bootstrap. min.css" >

Similarly the jquery can be used as

< soript sro="https://ajax.googleapis.com/ajax/libs/jquery/3.0.0/jgquery.min.js" > < /script =

Or

< script sro="jguery-3.0.0.min.js"> </script >
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Components of Bootstrap

1. HTML 5: The Bootstrap uses the HTML elements and CSS properties, hence the
code is contained within the <doctype>.

<IDOCTYPE html=>
<html lang="en" >
<hsad>

<meta charset="utf-8">

< /body>
< fhtml >
2. The mobile-first : Bootstrap 3 is designed to be responsive to mobile devices.
Mobile-first styles are part of the core framework.

For proper rendering the <meta> tag inside the <head> section is specified. It is
specified as follows -
<meta name="viewport' content="width=device-width, initial-scale=1">
The width=device-width part sets the width of page which is based on the screen-
width of the device.

The initial-scale=1 part sets the initial zoom level when the page is loaded on the
browser.

3. Container : The container element is for wrapping the site contents. There are

two classes for the container -
i) container : It provides a responsive fixed width container.
ii) container-fluid : It provides full width container occupying the entire width of

the viewport.

For example

Cantainar Dama Caontainer-fluid Cemo
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How to write first Bootstrap Code 7

Step 1 : Open a Notepad and type the following code. Save it using the filename
extension .html

BootstrapDemo.html
< |DOCTYPE html>
< html lang="en">
<head>
= title>Bootstrap Example< /title >
< meta charset="utf-8">
< meta name="viewport" content="width =device-width, initial-scala=1">
=< link ral="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7/css/bootstrap.min.ces">
< script sro="https://ajax. googleapis.com/ajax/libsfjguery/3.2.1/jguery. min.js*> </scrpt >
< gcript sre="https://maxcdn. bootstrapedn.com/bootstrap/3.3.7/js/bootstrap.min.js" = < fscript >
</head>
<body >
< div clags="container* style="background-color:grey;"=
=h1 >Enjoying Wab Page Design with Bootstrap=/h1>
< p=>The .container class is hera and it provides fixed width container</p=>

< fdiv=
< /body>
< /html>
Output
: a = O X
/l"l Bootstrap Example x u 9
“— O | @ filey//Di/BootstrapDema. htm| ir

Enjoying Web Page Design with Bootstrap

The comainer class s here and i provides fixed width container

Similarly if we change the <div> element class to container-fluid we will get the

content to be occupied the entire web page. It can be demonstrated by modifying the
above script as follows -

BootstrapDemo.html
<IDOCTYPE hitml>

< html lang="en">
<head>
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<title>>Bootstrap Example< /ftitle >

< meta charset="utf-§">

< meta name="viewport" content="width =dewvice-width, initial-scala=1">
=< link ral="styleshest"

href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7/css/bootstrap. min.css">

= script sro="https://ajax.googleapis.com/ajax/libs/jquery/3.2.1/jgquery.min.js"> < /script>

< gorpt sro="https://mazedn. bootstrapedn.com/bootstrap,/3.3.7 /js/bootstrap.min.js" > < /script >
< /head>
<hody>

<div clazs="container-fluid" style="background-color:grey;">

=h1 >Enjoying Web Page Design with Bootstrap=/hl>

<p=>The .container class is here and it provides fixed width container</p>
< /div>

< fbody >
< fhtml=>

Output

_/" [} Bootstrap Example K\';, L

“ O | (@ file/#/Dy/BoatstrapDema.himl

Enjoying Web Page Design with Bootstrap

The container class is heme and it provides fixed width container

w

Grid System
1.10.1] y

* In Bootstrap there are 12 columns across the page. It is not always necessary to
have 12 columns we can group the columns and wider columns can be created.
# The Bootstrap’s Grid system is responsive. That means as we resize the browser

window, the columns arrangement gets changed as per the screen size.
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» There are four classes of Bootstrap’s Grid system and those are -

Class Purpose

X8 It is used for phones.

sm It is used for tablet screen.
md It is used for small laptops.
lg It is for laptops and desktops.

The above classes can be combined to create more dynamic and flexible display.

Structure of Bootstrap Grid

The typical structure of Bootstrap Grid is as follows -

< div clags="row">

=div class="col-*-*"> =< /div>

=div class="col-*-*"> < /div>
< fdiv>
< div clags="row" >

=div class="col-*-*"=> =< /div>

< div clasg="col-*-*"> < fdiv>

< div class="col-*-*"=> < /div>
< fdiv=

In above structure we adding the row by
=div class="row" >

And then adding the column for that row using
=div class="col-*-*"> < /div>

Here first * indicates the class as xs or sm or md or so on. The second * indicates the

number of columns. We can add at the most 12 columns.

Let us understand how to use Grid system with a simple example

GridDemo.html
<IDOCTYPE html>
< html lang="en">
<head=>
< title>Bootstrap Example < ftitle >
<mata charset="utf-8">
= meta name="viewport" content="width=device-width, initial-scale=1">
< link ral="stylesheet"
href="https://maxcdn.bootstrapecdn.com/bootstrap/3.3.7/css/bootstrap. min.css" =
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If we resize the browser window we get the columns to be stacked one upon other

..(_ S5 g ii:l’:ﬁl'eyf,'jwhmjuan... | B

Ling

Mour
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Similarly we can create the columns of unequal width, if we change the <col-sm>. For

example —
<div class="col-sm-8" style ="background-color:grey;">0ne < fdiv=>
=<div class="col-sm-4" style ="background-color:aqua;"=Two-< /div>

m Typography

In this section we will learn how to display the text in different style using

Bootstrap elements.
* By default font size is 14 px.
 The HTML elements will be displayed with different style in Bootstrap.

Heading
The tags <h1> to <h6> are used to display the heading. For example

HeadingDemo.htmi
<IDOCTYPFE html=>
< html lang="en">
<hsad>
=title>Bootstrap Example < ftitle >
<meta charset="ut{-8">
< meta name="viewport" content="width =device-width, initial-scale=1">
<link ral="stylashasat"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7/ces/bootstrap.min.ces">
< script sto="https://ajax.googleapis.com/ajax/libs/joguery/3.2.1/jguery.min.js"> < /fscript =
< script sro="https://maxcdn. bootstrapedn.com/bootstrap/3.3.7/js/bootstrap.min.js" > < fscript >

< /head >

<body>

< div clags="container'>
«<hl> This line is of 36px </hl>
<h2> This line is of 30px </h2>
<h3> This line is of 24px </h3>
=<h4> This line is of 18px </hd>
<hb> This line is of 14px </hG6>
<h6> This line is of 12px </hG6>

< /fdiv>

< /body >

< /html >
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Output
— O X
Bootstrap £ X = =
€ (O file:y//d:/HeadingD ¢ » =

This line is of 36px

This line is of 30px

This line is of 24px
This line is of 18px

This line is of 14px
This line s of 12px

The small element
The <small> element is used to create the small light text in heading. For example

HeadingDemo.htmi

<IDOCTYPE htmil>

=< html] lang="en">

<head>
=title >Bootstrap Example< ftitle >
<meta charset="utf-8">
<meta name="viewport" content="width=device-width, initial-scale=1">
=link rel="stylesheet"
href="https://maxcdn. bootstrapcdn.com/bootstrap/3.3.7/css/bootstrap.min.css">

< script sto="https://ajax. googleapis.com/ajax/libs/jguery/3.2.1/jguery.min.js"> < /script=
< script sro="https://maxcdn.bootstrapecdn.com/bootstrap/3.3.7/js/bootstrap. min.js" = =< fscript >

< /head >

<body>

<div clazs="container">
=h1> This line is of <small>36pz=/small> =/hl=>
=h2> This line is of <small>30px</small> </h2>

=< /fdiv=

</body>

< fhtml >
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Output

m

{ﬁ:ﬂ}m:ﬁfdmmﬂgue @ » =

This line is of 36px
This line is of 30px

The mark element
The <mark> element can be used to highlight the important text present in the line.
Here is the simple illustration

MarkDemo.html
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Output

I

@ (@ files///d:/MarkDer c | » | =
This line is an important message

The <pre> element

For displaying the text on multiple lines we can use <pre> tag. Here is the simple
example of this tag

PreDemo.htmi
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Advanced Web Programming
Output
- | =
Bootstrap Emmple ¥ e
&= (i fileyfdyPraDamo b ¢ Q gearoh » =

Humby Dumby

saot on o wall.
Jack and Ji11
want up the hill.
Iwinkle Twinkle
little star

How T wonder
Whot you orelll]

Colors and Background
® There are some contextual classes using which specific meaning can be represented

through the colors. The classes for text colors are -

text-muted, .text-primary, .text-success, .text-info, .text-warning, .text-danger

# Similarly we can align the text to left, right or center using text-left, text-right and

text-center.
# These are called contextual classes which provides the meaning through text.

* Let us use these classes in following demo application

TextDemo.html
=IDOCTYPE html>
< html lang="en">
<head >
=<title>Bootstrap Example < /ftitle >
=meta charset="utf-8">
< meta name="viewport" content="width =device-width, initial-scale=1">
<link ral="stylashasat"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7/css/bootstrap.min.ces">

< script sro="https://ajax.googleapis.com/ajax/libs/jquery/3.2.1/jgquery.min.js" = < /script >
< gorpt sro="https://mazedn. bootstrapedn.com/bootstrap,/3.3.7 /js/bootstrap.min.js" > < /script >
< /head>
<hody >
< div class="container">
<p class="text-left">This line is left aligned</p=
< p class="text-right">This line is right aligned </p=>
<p class="text-center" >This line is at center </p>
=p class="text-muted" >This line is using muted class=/p>
<p class="text-primary">This line is using primary class</p>
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Pl fg Foingis

1 ‘-_rj'fﬁﬁlk;ﬂ?d',’l'ﬁ‘hmfﬂ'nh 2 | G, Seaeh @ | =

This bre Is Inft alignea
This line is rght zlignsd

T five is @l cenler
I hiE Ine 15 using muted class
Tliis e i usingg primary class
This Iine i HSING SUETRSE ~lass
This lre is using info class
TNs ITe IS using warn'ng ciazs
1ns Ing 1s using danger clazs

Similarly we can set background color for these classes as follows :

TextBGDemo.html
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This line is using warning class

e Lo j
TRe e e danner clac
AL S B 10 B S O et O o

pox el TR e, = L b i S i

EETXE] Tables

The <table> tag is used to create the table. The <tr> tag is used for rows and <td> tag is
used for columns. The heading in the table can be denoted within <thead><th> </th>
</thead> tag while remaining contents of the table are specified in <tbody> tag.

The following example demonstrates the use of table tag

TableDemo1.html
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Output

m

r'_\'.
€ | D negeybeemet.hr | & @ B

Hame ity
AAA Pune
BEB Mumbal
cee Chenns

For having the grids to the table, we simply change the

‘;‘

EEIX] images

For displaying the images the <img src=""> tag is used. You have to specify the image
file name within the double quotes.

There are three classes that are used to display the image. These classes are -

1. img-rounded : The image is displayed in a border-circle of radius 6px.

2. img-circle : The image is displayed in circle of radius 500px

3. img-thumbnail : The image is displayed in a rectangle having padding and grey

border.
Here is illustrative example of displaying images
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ImgDemo.htmi
<|DOCTYFE html=>
<html lang="en">
<head>
=<title>Bootstrap Example</title >
<meta charset="utf-8">
<meta name="viewport" content="width=device-width, initial-scala=1"=>
=< link ral="stylesheset"
hraf="https://maxcdn.bootstrapodn.com/bootstrap/3.3.7/css/bootstrap. min.css" >
< soript sro="https://ajax.googleapis.com/ajax/libsfjguery/3.2.1/jguery.min.js*> </script=
< goript sro="https://mazedn. bootstrapedn.com/bootstrap,/3.3.7 /js/bootstrap.min.js" > < /script >
< /head >
<body >
<img src = "bookImg.jpg” class = "img-roundad"=>
<img src = "booklmg.jpg” class = "img-circle">
<img src = "bookImg.jpg” class = "img-thumbnail">
< /body>
< fhtml >

Output

e s] 4

Fodsd s Faapade W +

€ (F =i e gDemohiml

ERIX] Button

In Bootstrap we can create the buttons of different styles. Various button classes are
used as follows -

.btn, .bin-default, btn-primary, .btn-success, .btn-info, .bm-warning, .bin-danger, .bin-
link
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The example code is as follows -

ButtonDemo. html
<IDOCTYFE html=>
< html lang="en">
<head=>
<title>>Bootstrap Example < /title >
<meta charset="utf-8">
< meta name="viewport" content="width =device-width, initial-scale=1">
=<link rel="stylasheat"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7/css/bootstrap.min.ces">

< script sro="https://ajax.googleapis.com/ajax/libs/jquery/3.2.1/jguery.min.js"> < /fscript >
< script sro="https://maxecdn.bootstrapedn.com/bootstrap/3.3.7 fjs/bootstrap.min.js" > </script >

</head>

<body >
=<button type="button" class="bin">Basic</button=>
<button type="button" class="btn btn-dafauit®> Default </button>
<button type="button" class="btn btn-primary" >Primary</button>
<button type="button" class="btn btn-success">5uccess < /button >
<button type="button" class="btn btn-info">Info</button>
=button type="button" class="btn btn-warning">Warming</button>
<button type="button" class="btn btn-danger">Danger< /button>
< button type="button" class="btn btn-link"> Link < /button >

= body >

< /html>

Output

= O
Bootctrao Examole o +

€ O filejjidyDuttonDerne @ | Q Search w oA o

Basc | Demauht Sucre

El

‘ famng Link

We can also create active or disabled buttons using active and disabled class. The

illustration is as follows -

ButtonDemo1.htmil
<|DOCTYPE html>
< html lang="en">
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<head>
<title>Bootstrap Example</title>
<msta charset="ut{-8">
< meta name="viewport' content="width=device-width, initial-scale=1">
< link ral="stylashesat"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7/css/bootstrap. min.css" >
= seript sro="https://ajax googleapis.com/ajax/libs/fjquery/3.2.1/jguery.min.js"> < /script >
< script sro="https://maxcdn. bootstrapedn.com/bootstrap/3.3.7 fjs/bootstrap.min.js" > </script >
< /head >
<hody>
= button type="button" class="bin btn-success">Success</button >
= button type="button" class="btn btn-success active">Active<,/button >
< button type="button" class="btn btn-success disabled">Disabled < /button>

< fbody >
< html>
Output
- o
{ k::c R T
& 0 fileicDuttor c b2 ] =

EETX] Form

In Bootstrap there are three types of form layouts.

[1. Vertical Form 2. Horizontal Form 3. Inline Form ]

For using the form we must add the <div> element as <div class="form-group”>. The

required controls such as <input>, <select>, <textarea> and so on can be added within this
<div> class.

Let us discuss and learn how to create the above mentioned types of forms -

1. Vertical or Basic Form
To create the vertical or basic form use following steps —

Step 1 : Add a role to form element as -
<form role="form" >
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Step 2: Inside the <div class="from-group”> wrap all the controls

Step 3 : While adding any textual control such as <text>, <textarea> and <select> add the

class “form-control”

Here is example code -

FormDemo1.html
<|DOCTYFE html=>
<htm] lang="en">
<head=>
<title>Bootstrap Example< ftitle >
< meta charset="utf-8">
=< meta name="viewport" content="width=device-width, initial-scale=1">
=< link ral="stylesheet"
href="https://maxcdn.bootstrapecdn.com/bootstrap/3.3.7/css/bootstrap. min.css" >

< soript sto="https://ajax.googleapis.com/ajax/libs/jouery/3.2. 1 /joguery.min.js" = < fscript =
< acript sro="https://maxcdn.bootstrapedn.com/bootstrap/3.3.7//js/bootstrap.min.js" > < fscript =

</head>
<body >
< form role = "form">
<div class = "form-group"=>
<labal for = "name">1Usar Name < /labal>
<input type = "text" class = "form-control” id = "name">
</fdiv=
<div class = "form-group"=>
=label for = "pwd">Password < /labal >
<input type = "password"” class = "form-control” id = "pwd'=>
< /div=
=<div class = "checkbox">

<label> <input type = "checkbox"> Show Me Always</label>

</div>
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J-"":: teditdaomml | @ O, Segroh

[user Name
L|

1 Shuw Me Aways

Submit

2. Horizontal Form
To create the vertical or basic form use following steps -

Step 1: Add arole to form element as -
~ <fomrole="form"> and form class="form-horizontal”

Step 2: Inside the <div class="from-group”> wrap all the labels and controls
Step 3: While adding any textual control such as <text>, <textarea> and <select> add the
class “form-control”
Step 4 : Add a class of “control-label” to the labels.
Here is example code -

FormDemo2.html
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< gcript sro="https://ajax.googleapis.com/ajax/libs/jquery/3.2.1/jguery. min.js"> < /script =
=<script sro="https://maxcdn.bootstrapedn. com/bootstrap/3.3.7/js/bootstrap.min.js" > < /script >
< /head>
<body>
=form class ="form-horizontal” role = "form" =
<div class = "form-group" =
=<label clags="control-label col-sm-4" for = "name">User Name < /label >
=div class="control-label col-sm-8">
<input type = "text" class = “form-control” id = "name">
</div>
=</div=
<div class = "form-group"=>
<label class="control-label col-sm-4" for = "pwd">FPassword < /labal >
=div class="control-labsl col-sm-8">
<input type = "password" class = "form-control” id = "pwd">
< fdivz
=/div=
< div class="form-group">
<div class="col-sm-offzet-4 col-sm-8">
=div class = "checkbox">
<labal> <input type = "checkbox"> Show Me Always=</labal>
</div>
</div>
</div=
< div class="form-group">
<div class="col-sm-offzet-4 col-sm-8">
=<button type = "submit" class = "btn btn-defanlt”>Submit = /button =
< /fdivz=
=/div>
=/form >
</body >
< /html>

3. Inline Form

In an inline form, all of the elements are inline, left-aligned, and the labels are
alongside.

To create the inline form use following steps —

Step 1: Add arole to form element as -
< form role="form" >

And the class as “form-inline” to the <form:> element
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Step 2: Inside the <div class="from-group”> wrap all the controls

Step 3 : While adding any textual control such as <text>, <textarea> and <select> add the

class “form-control”

Here is example code -

FormDemo3.html
<|DOCTYFE html=>
<htm] lang="en">
<head=>
<title>Bootstrap Example< ftitle >
<meta charset="utf-8">
= meta name="viewport" content="width=device-width, initial-scale=1">
=< link ral="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7/css/bootstrap.min.css">

< soript sto="https://ajax.googleapis.com/ajax/libs/jouery/3.2. 1 /joguery. min.js" > < fscript =
< acript sro="https://maxcdn.bootstrapedn.com/bootstrap/3.3.7//js/bootstrap.min.js" > < fscript =

</head>
<body >
< form class="form-inline" role = “form">
<div class = "form-group"=>
=label for = "name">User Name < flabal>
<input type = "text" class = "form-control” id = "name">
< /div>

<div class = "form-group"=>

<label for = "pwd">Password < /labal>

=input type = "password"” class = "form-control® id = "pwd'=>
< fdivz>

=div class = "checkbox"=>
= label> <input type = "checkbox"> Show Me Always=/labal>
< /div=

= button type = "submit" class = "btn btn-defanlt”>Submit = /button =
< fform =

= /body =
< /html>
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Output
- O X
Bootstrap BExample ¥
€ @ filey///dFormDema3.htmi €  Q Search e 9 3 A 2 =
Lser Name Password [J Show Me Always | Submit
Part Il : JavaScript
EET] Java Script Syntax

» JavaScript is a client side scripting language.
» JavaScript was developed by Netscape in 1995. At that time its name was

LiveScript. Later on Sun Microsystems joined the Netscape and then they
developed LiveScript. And later on its name is changed to JavaScript.

The JavaScript can be directly embedded within the HTML document or it can be
stored as external file.

Directly embedded JavaScript

The syntax of directly embedding the JavaScript in the HTML is
< goript type="text/javascript™ >

amm

{facript;
Write a JavaScript to display Welcome message in JavaScript

Solution :

<|DOCTYPE html >
<html =
=<head=
=titla> My First Javascript </titla>
< /head>=
=body>

< Canter=>
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<script type="text/javascript'>
/*This is the First JavaScript*/
document.write(" Welcomse to First Page of Javascript");
</script>
< foenter=>
</body>
< /html>

Qutput

2 My First Javascript - Windows Internet Explorer

G
Ou | 2] Dvavascript BaFirstPghtmi [ +2 | x || 2 ToggteEn costn 2 -]

sur Favorites Sez £ Suggested Sites « 2 Get' More Add-ons -

|¥'WFirstjﬂvnscr'|pt f-’h - ~ [ pen ow Page -«

Welcome to Farst Page of Javascrnpt

i Computer | Protected Mode: OFF

Script Explanation :
In above script
(1) We have embedded the javaScript within
<script type="text/javascript’>
</script>
(2) A comment statement using /* and */. Note that this type of comment will be
recognized only within the <script> tag. Because, JavaScript supports this kind of
comment statement and not the XHTML document.
(3) Then we have written document.write statement, using which we can display

the desired message on the web browser.

Indirectly Embedding JavaScript
If we want to embed the JavaScript indirectly, that means if the script is written in
some another file and we want to embed that script in the HTML document then we must

write the script tag as follows -
<script type="text/javascript” src="MyPage.js" >

Javascript is which is to be embedded is in
the file MyPage.js
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</script>
We will follow the following steps to use the external JavaScript file.
Step 1 : Create an XHTML document as follows -

XHTML Document[FirstPg.html]
<IDOCTYPE html >

<html>
<head>
<title> My First Javascript </title>
< /head >
<body>
< Ccenter>
< script type="text/javascript’ stc="my_script.js">
= /zcript >
</center: This is an external
javascript file,it can
qmml:mﬂd?} be specified with the
attribute src
Step 2:

JavaScript[my_script.js]
f*This is the First JavaScript*/
document.write(" Welcome to First Page of Javascript");

Step 3: Open the HTML document in Internet Explorer and same above mentioned output can be
obtained.
Advantages of indirectly embedding of JavaScript
1. Script can be hidden from the browser user.

2. The layout and presentation of web document can be separated out from the

user interaction through the JavaScript.

Disadvantages of indirectly embedding of JavaScript
1. If small amount of JavaScript code has to be embedded in XHTML document
then making a separate JavaScript file is meaningless.
2. If the JavaScript code has to be embedded at several places in XHTML document

then it is complicated to make separate JavaScript file and each time invoking the
code for it from the XHTML document.
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EEF] Java Script Inbuilt Objects

In JavaScript object is a collection of properties. These properties are nothing but the
members of the classes from Java or C++. For instance - in JavaScript the object Date() is

used which happens to the member of the class in Java.

EEFX] Math Objects

» For performing the mathematical computations there are some useful methods
available from math object.
* For example if we want to find out minimum of two numbers then we can write -
document.write{math.min{4.5,7.8));
The above statement will result in 4.5. Thus using various useful methods we can

perform many mathematical computations.

* Here are some commonly used methods from math object.

Method Meaning

sqrifnum)  This method finds the square root of num.

abs(num) = This method returns absolute value of num.

ceillnum)  This method returns the ceil value of num. For example ceil(10.3) will return 11.

floor{num) This method returns the floor value of num. For example floor(10.3) will refurn 10.

log({mum) This method returns the natural logarithmic value of num. For example log(7.9) will
return 2.

powi(a,b) This method will compute the ab. For example pow(2,5) will return 32.

min{a,b) Returns the minimum value of a and b.

mazx(a,b) Returns the maximum walue of a and b.

sin{num) Feturns the sine of num.

cos(num) Returns the cosine of num.

tan({num) Returns the tangent of num.

exp(num)  Returns the exponential value ie enum .

JavaScript Program[MathDemo.html]
<|[DOCTYPE html=
=<html =
<head>
<title >Math Demo=</ftitle=
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= /head >
<body=>
<genter>
=h3>Square root of 100 is </h3>
<sCript type="text/javascript">
wvar num=100;

document. write("<h3>"+ Math.sqrt{num) +"< /h3>=");

= [script >
< fcanter>
</body>
< fhtml =
Output
#=2 Math Dermo - Windows Internet Explorer
G 8] Diusvascript_BxiMathDemotml  ~ | 45 | % | [ 5 Toggicsn cusn 2 =
up Fawoerites e | Suggested Sites + B2 Get Move Add-ons ~
| ﬂM-‘hD-mn B - & = = o0 ~ Page— Safwty = L
Square root of 100 is
10
ﬁ Corngute | Protecied Biode O g - /e -
EEF¥] Number Objects
Various properties of number object are -
Property Meaning

MAX_VALUE Largest possible number gets displayed.
MIN_VALUE Smallest possible number gets displayed.
NaMN When not a number then NaN is displayed.
Pl The value of FI gets displayed.
POSITIVE_INFINITY  The positive infinity gets displayed.
NEGATIVE_INFINITY The negative infinity gets displayed.

Using Number.property_name we can display the property value. Following JavaScript
uses the property of negative infinity.
JavaScript[NumberDemo.html]

< [DOCTYPE htmi=>
<html=
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<head>
<titla=Numbar Object Demo < /title>
</head>
<body>
< CRnter:>
< script type="text/javascript’ >
document.write{Number. NEGATIVE INFINITY);

</script>
< foantar >
< /body>
< fhtml >
Output
B Fombe: Tt D = s Lt Earlars = ). [

Dt__:j | €] D:VavaScript Ex\NumberDemo.html | é4 | X |[ 5 Toggleen cusn £ |

s Favorites s B | Suggested Sites = @ | Get More Add-ons -

|ﬂNumb-erﬂhjed:DHnD | 5 - ~ . = v Page~v Safety~ s

- Infinity

& Computer | Protected Modes Off

m Date Objects

This object is used for obtaining the date and time.

# This date and time value is based on computer’s local time (system’s time) or it can
be based on GMT(Greenwich Mean Time).

* Nowadays this GMT is also known as UTC i.e. Universal Co-ordinated Time. This
is basically a world time standard.

* Following are the commonly used methods of Date object.
Method Meaning

getTime() It returns the number of milliseconds. This value is the difference
between the current time and the time value from 1st January 1970.

getDate() Returns the current date based on computers local time.

getUTCDate() Returns the current date obtained from UTC.
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getDay() Returns the current day. The day number is from 0 to & i.e. from
Sunday to Saturday.

getUTCDay() Returns the current day based on UTC. The day number is from 0
to 6 i.e. from Sunday to Saturday.

getHours() Returns the hour value ranging from 0 to 23, based on local time.

getUTCHours() Returns the hour value ranging from 0 to 23, based on UTC timing
zZone.

getMilliseconds() Eeturns the milliseconds value ranging from 0 to 999, based on
local time.

getUTCMilliseconds() Returns the milliseconds value ranging from 0 to 999, based on
UTC timing zone.

getMinutes() Returns the minute value ranging from 0 to 59, based on local time.

getUTCMinutes() Returns the minute value ranging from 0 to 59, based on UTC
timing zone.

getSeconds() Returns the second value ranging from 0 to 59, based on local time.

getUTCSeconds() Returns the second value ranging from 0 to 59, based on UTC
liming zone.

setDate( value ) This function helps to set the desired date using local timing or
UTC timing zone.

setHour(hr,minute second,ms) This function helps to set the desired time using local or UTC
timing zone. The parameters that can be passed to this function are
hour,minute,seconds and milliseconds. Only hour parameter is
compulsory and rest all are the optional parameters.

In the following web document we are making use of Date() object and some useful
methods of it.

JavaScript[DateDemo.html]

< |DOCTYPE html=

<html>

<head>

<title >Date Demo< ftitle>

</head>

<body>

< SCTipt type="taxt/javascript"=
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var my_date=new Data();

document.write("The date is: "+my_date.toString()+"<br=");
document.write("Today's date is "+ my_date.getDate()+"<br>");
document.write("Thizs is the month of "+my date.getMonth()+"<br=");
document.write("The current year is "+my date.getFullYear()4"<br>");
document.write("Now, Hour = "+my_date.getHours()+"<br=>");
document.write("Minutes = "+my_ date.getMinutes()4+"<br>");
document.write("Seconds = "+my date.getSeconds()4"<br=");

</script>
< /body>
< /html >
Output
@ Date Demo - Windows Internet Explorer = | - |
@ Q - |& DiJavaSeript_Ex\DateDeama html - | g I > 1 |-;_,r Teggi=CN Cust, 5 .,.|
Sip Favorites ex | Suggested Sites = @ | Get More Add-ons -
|Enﬂ!|}"ﬂﬂ' . | I =~ [ @sh ~ Page~ Safety~ &

The date is: Tue Aung 18 160532 UTC+0530 2009
Today's date is 18

This is the momth of 7

The corrent vear is 2009

MNow, Hour = 16

hmuates = 5

Seconds =32

s Computer | Protected hodes OFF

Script Explanation :

1. In the above script we have created an instance my_date of the object Date().

2. Then using my_date.toString() method we can display the current date along with
the time.

3. Then using the functions like getDate(), getMonth(), getFullYear() we are displaying
the date, month and year separately.

4. Similarly using the functions getHours(), getMinutes() and getSeconds() we can
display the current hour, minute and seconds separately.

EEFX] Boolean Objects

# This object is the simplest kind of object which is used especially when we want to
represent true and false values.
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# Here is a simple javascript in which the Boolean type variable is used -

Javascript Program
<html=>
=body>
< script type="text/javascript">
var temp=new Boolean(falsa);
document. write("<b>"+"The boolean value is: ");
document.write({temp.toStringl());
< fscript>
</body>
< fhtml >

Output

A L: Javascript_Examples'booleanDemo.html - Micros: I [ |
File Edit Wiew Fawvorites Tools Help | ﬂ'

ek - 69 - [x] (&) /;j|)~ Search ;' Favorites

Address I_ & :\Javascript_FxamplesibooleanDemo. hl:rnl_l - G Links **

x7 - 2| =1

The boolean value is: false

>
=1

=
|i&] Done | | I | | | My Computer £

ERFX] string Objects

* String is a collection of characters.

* In JavaScript using string object many useful string related functionalities can be
exposed off.

* Some commonly used methods of string object are concatenating two strings,
converting the string to upper case or lower case, finding the substring of a given
string and so on.

* Here is a listing of some methods of string.
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Method Meaning

concat(str) This method concatenates the two strings. For example s1.concat(s2) will

result in concatenation of siring s1 with s2.

charAt{index_wal) This method will return the character specified by value index_val.

substring(begin,end) This method returns the substring specified by begin and end character.

toLowerCase() This function is used to convert all the uppercase letters to lower case.
toUpperCase() This function is used to convert all the lowercase letiers to upper case.
valueOf() This method returns the value of the string.

There is one important property of string object and that is length. For example

var my_str="Hallo";
var len; Length of the string "Hello" will ba
len=my _str.length; stored in the variable len

Here is sample program in which some methods of string object are used.

JavaScript[StringDemo.html]
<|DOCTYPE html=>
<html=
<head>
<title =String Properties and Methods Demo< ftitle>
< /head>
<hody>
< strong=>
< script type="text/javascrpt">
var s1="Heallo "
war 32 ="FParthl";
document. write("First string is: "+314+"<br=");
document. write("Second string is: "+s2+"<br>");
document. write("Concatenating two strings: "+sl.concat(s2)+"<br=");
document.write("Finding length of Second string : "+s2.leangth+"<br=");
document. write("The character at Oth position of First string is : "+s1.charAt(0)+"<br=");
document.write("The First string can be converted to upper case as : "+sl.tolUpparCasa());
< /script>
= fstrong >
= /body =
< /html>
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Output

5 suring Preperties and Methods Dems - Windews Internst Explarer —nf =)

U« L PPy e —"—"— ey P e g

g Favorites G & Supgested Sites w ] Get More Sdd-ons

%

| # tring Properties end Met. | Fi — B ~ L1 Sk ~ rage~ Sarey -

First strimg is: ITello

Sccond string is: Parnth!

Concatanating two strings: Hallo Parth!

Finding longth of Second string = &

The character at 0th position of First striag iz : H

The Firse strimg can be converted to npper case as @ HELTLO

M Camputer | Frotected Maode; Off e v Rox -

Write a script that inputs a line of text, tokenizes it with String method split
and displays the tokens in reverse order.

Solution :

<html=

<body=>

< script type="text/javascript">

var str=naw String("l like writing in javascript");

var a=new Array();

a=str.split( )

document.write(® < strong=>The original string is</strong=>"+"<br/>");
for(i=0;i<alength;i++)

document.write(ali]+" ");

document.write(" <br/>");

document.write(" < strong >The reversed string is</strong>"4+"<br/>");
for(i=a.length-1;i> =0;i-)

document.write(ali]+" ");

< [script>

< /body>

< fhtml =
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File Edit View History Bookmarks Tools Help

| 73 fike:/// e/ freverse.htenl +

€ @ file///d://reverse.html ' G| 2~ Google P W

The original string is

I like writing in javascript
The reversed string is

javascript in writing like I

ERFX] Object Creation and Modification
e The web designer can create an object and can set its properties as per his
requirements.
e The object can be created using new expression.
¢ Initially the object with no properties can be set using following statements
Myobj=new Object();
¢ Then using dot operator we can set the properties for that object.
¢ The object can then be modified by assigning the values to this object.

JavaScript[ObjectDemo.html]
<|DOCTYPE html>
<html>
<head>
=title>>0Object Creation Demo< /title >
</head >
<body>
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<strong>
<script type="text/javascript" >
var Myobj;
Var i
//creating an object
Myobj=new Object();
//setting the propertis for newly created object
Myobj.id=10;
Myobj.name="Anuradha";
document.write("The ID is "+Myobj.id +"<br/>");
documsnt. write("The Name is "+Myobj.name);

</script>
< /strong >
< /body>
< /html>
Qutput
[ #= Object Creation Demo - Windows Internet Explorer =sl=)s

() &) pvavascript EaObjectDemo.htmi  ~[ 45 [ x | [ Toggietn cuse £ ~]

w-;:,i- Favorntes 'Lu_hv_ EI ":.-l.'.ggr'.trri Sites = E| Get More Add-ons -~
@ Object Creation Demo M ~ [ dmh v Page~ Safety~ N
The ID is 10

The Name is Anuradha

[l Computer | Protected Mode: OFf

Alternative method of creating an object and modifying the properties is as given

below -
wvar Myobj={namea:"Anuradha",id:10};
Then using document.write statement we can display the property values as follows -
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document. write("The ID is "+ Myobj.id+"<br/>");
document. write{"Tha Name is "+ Myobj.namsa);

The property of created object can be deleted using an expression delete. Normally the

property of an object is deleted in order to free the allocated memory so that this memory

can be reused by other process.

EEE] pom

EEEX] Definition of DOM

* The Document Object Modeling (DOM) is for defining the standard for accessing

and manipulating HTML, XML and other scripting languages.
e Jtis the W3C recommendation for handling the structured documents.

* Normally the structured information is provided in XML, HTML and many other

documents.

* Hence DOM provides the standard set of programming interfaces for working with

XML and XHTML and JavaScript.

What is DOM?

Document Object Model (DOM) is a set of platform independent and language neutral Application

XMLHTML and JavaScript documents.

Programming Interface (API) which describes how to access and manipulate the information stored in

ERE¥] DOM Tree

* Basically DOM is an Application Programming Interface (API) that defines the

interface between HTML document and application program. That means, suppose

application program is written in Java and this Java program wants to access the

elements of HTML web document then it is possible by using a set of Application

Programming Interfaces (API) which belongs to the DOM.

* The DOM contains the set of interfaces for the document tree node type. These

interfaces are similar to the Java or C++ interfaces. They have objects, properties

and methods which are useful for respected node type of the web document.

* The documents in DOM are represented using a tree like structure in which every

element is represented as a node. Hence the tree structure is also referred as DOM

tree.

* For example : Consider following XHTML document.
<html>
<head>
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=title >This is My Web Page = ftitle>
< /head>
<body>
=<h1>Hsllo Friends </hl>
=h3>How are you?=/hd>
</h3>%ee you</h3=>
</body>
< /html >

o The DOM tree will be

Document

Y \ Y ]

=tifle= <hi= <h2= =h3=

| | l |

“This is My Web Page”™ “Hella Friends” “How are you?” "See you”
Fig. 1.13.1 DOM structure for simple web document

* We can describe some basic terminologies used in DOM tree as follows -
1. Every element in the DOM tree is called node.
2. The topmost single node in the DOM tree is called the root.
3. Every child node must have a parent node.
4. The bottommost nodes that have no children are called leaf nodes.
5. The nodes that have the common parent are called siblings.

EEEE]) using DOM Methods

We can access or change the contents of document by using various methods. Some
commonly used properties and methods of DOM are as follows :

Methods
Method Meaning
getElementByld This method is used to obtain the specific element which is specified by
some id within the script.
createElement This method is used to create an element node.
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createTextNode Useful for creating a text node.
create Attribute Useful for creating attribute.
appendChild For adding a new child to specified node, this method is used.
removeChild For removing a child node of a spedific node, this method is used.
getAttribute This method is useful for returning the specified attribute value.
setAttribute This method is useful for setting or changing the specified attribute to the
specified value.
Properties

Property Meaning
attributes This property is used to get the attribute nodes of the node.
parentNode This DOM property is useful for obtaining the parent node of the specific node.
childNodes This DOM property is useful for obtaining the child nodes of the specific node.
innerHTML It is useful for getting the text value of a node.

m Accessing Elements using DOM

# There are several ways by which we can access the elements of the web document.

* To understand these methods of accessing we will consider one simple web

document as follows.
<html >
<head>

<title>This is My Web Page </ftitla>

< fhead >
<body>
< form name="form1" >

<input type="text" name="myinput” />
< fform >
< /body>
< fhtml >
Method 1

* Every XHTML document element is associated with some address. This address is

called DOM address.

* The document has the collection of forms and elements. Hence we can refer the text
box element as
var Dom Obj=document.forms|[0].elements([0];
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= But this is not the suitable method of addressing the elements. Because if we change

the above script as

< form name="form1" >
=<input type="button" name= “mybutton”/>
<input type="text" name="myinput” />

= /form=

then index reference gets changed. Hence another approach of accessing the elements
is developed.

Method 2

* We can access the desired element from the web document using JavaScript method
getElementByld. The element access can be made as follows -
var Dom Obj=document.getElementByld("myinput");
= But if the element is in particular group, that means if there are certain elements on
the form such as radio buttons or check boxes then they normally appear in the
groups. Hence to access these elements we make use of its index. Consider the
following code sample
<form id="Food" =
=input type="checkbox" name="vegetables” value="8pinach" />S8pinach
<input type="checkbox” name="“vagetables” value="FenuGreak" />FenuGreek
<input type="checkbox" name="vagetables” value="Cabbage" />Cabbage
< /form>
* For getting the values of these checkboxes we can write following code.
var Dom obj=document.getElementByld("Food");
for{i = 0;i < Dom_Obj.vegetables.length ; i++)
document. write(Dom Obj.vegetables|i|+ " <br/>");

(A * 3 Modifying Elements using DOM

Appending an element Using DOM

We can add new node in the HTML document using the DOM method appendChild
method

Following example illustrates the idea
< |DOCTYPE html>
<html>
<body>

TECHNICAL PUBLICATIONS® - An up thrust for knowladge




Advanced Web Programming 1-81 Refreshing Java Script and CSS

File// /el /testitml
(€)@ fieypesthim v | € Q Search

wie » =

‘The first sentence in HTML document.

=L =

‘This is newly added sentence in HTML document.

Inserting an element Using DOM
We can insert a node in between the nodes by using appendChild and insertBefore
method. For example

TECHNICAL PUBLICATIONS® - An up thrust for knowisdge




Advanced Web Programming i-82 Refreshing Java Script and C55

el d st et
@ @ | fileyjfd:ftesthtml | &  Q Search

Removing an element Using DOM
We can remove or delete particular from HTML document using DOM’s removeChild
method.
Here is the illustration
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File:/ /) el st it

€ O fleyflipesthtm

First Sentence

Example 1.13.1

Solution :
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}

=< fscript>>

=/head>

<hody>

<form>=

Enter Num1: <input type="text" id ="number1" /> <br/> <br/>
Enter Num2: <input type="text" id="number2" /> <br/>
<input type="button" value="SUM" onclick="getSum()"/>

< fform>
< /body>
= /html>
Output
Jdi/DomDemo html W ,I.ﬂ o X
€ | @ filez///d:/DomDemo.| & || Q Segrch | =

EETXREY R Write a JavaScript to welcome the user by his/her name when he enters his/her
name in textbox. Make use of appropriate DOM method.

Solution :

<|Doctype html=
<html>
<hsad>
<script type="text/javascript">
function display()
{
var name=document.getElsmentsByName("user");
alert("Welcoms "+name(0].valus);
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}

=< fscript>

=< /head>

<body=>

<form=

Enter Name: <input type="text" name="user" /> <br/> <br/>
<input type="button" value="Greet" onclick="display()"/>

= fform >

</body>

=< fhtml>

[di/DamDemo. html

€ | (@ filey///d;/DomDerrio | e | Q Search

Welcome Chitra

EET] Event Handling

* Definition of Event : Event is an activity that represents a change in the
environment. For example mouse clicks, pressing a particular key of keyboard
represent the events. Such events are called intrinsic events.

e Definition of Event Handler : Event handler is a script that gets executed in
response to these events. Thus event handler enables the web document to respond
the user activities through the browser window.

¢ JavaScript support this special type of programming in which events may occur and
these events get responded by executing the event handlers. This type of
programming is called event-driven programming,.
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* Events are specified in lowercase letters and these are case-sensitive.

* Event Registration : The process of connecting event handler to an event is called
event registration. The event handler registration can be done using two methods -
o Assigning the tag attributes
o Assigning the handler address to object properties.

Internet Programming
On occurrence of events the tag attribute must be assigned with some user defined
functionalities. This will help to execute certain action on occurrence of particular event.
Commonly used events and tag attributes are enlisted in the following table -
T
attribute
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Form elements such as
keypress onkeypress When user presses the key. input,button, text textarea
and so on.
When user clicks the left mouse Form elements such as
mousedown onmousedown button. input,button, text,textarea
and so on.
When user releases the left mouse Form elements such as
mouseup onmouseup button. input,button, text,textarea
and so on.
Form elements such as
MOUsemove Onmousemaove When user moves the mouse. input,button, text,textarea
and so on.
When the user moves the mouse  form elements such as
mouseout onmouseout away from some element. input,button, text textarea
and so on.
When the user moves the mouse  Form elements such as
MOUSEOVET  ONMOUSEOVEr away over some element. input,button, text,textarea
and so on.
i <bod
o T After getting the document >
reset onreset When the reset button is clicked.  <form>
When the submit button i <form:>
submit onsubmit s _ o
On selection. <input>
select onselect Ea i
unload e When user exits the document.  <body>

The use of these tag attributes for handling the events is illustrated by following code

sample

<input type ="button™ name="My_button”
onclick="My_fun{)"; /=

1

l

Tag attribute Event handler
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That means when the user clicks the button then as an event handler a user defined
function My_fun() gets called. Basically in this function user writes the instructions that
need to be executed on the button click event.

S TR RER W Discuss the properties of mouse events associated with DOM2 with an
example.
Solution : Various types of mouse events associated with DOM2 are click, mousedown,

mouseup, mouseout and mouseover.

Events Intrinsic event Meaning Associated tags
attribute

When user clicks the left Form elements such as

mousedown onmousedown
mouse button. input,button, text, textarea and so on.

When user releases the Form elements such as

left mouse button. input, button, text, textarea and so on.
When user moves the Form elements such as
i IMOUse. input button, text, textarea and so on.

When the user moves the form elements such as

mouseout onmouseout mouse away from some input,button, text, textarea and so on.
element
When the user moves the Form elements such as
MOUSEOVET ONMOUSEOVET MOUSE AWAY OVET S0Me input,button, text, textarea and so on.
element
2 When user clicks the <a>
click one mouse button. <input>
When user double clicks  <a>
dblclick ondblclick the mouse button. <input>
<button>

Following is an example in which image can be dragged and dropped anywhere in the
HTML document. Accordingly the co-ordinates will be displayed.
<html=
<head>
<title> Drag and Drop Demo< /titla=
<script type = "text/javascript">
var X offset, ¥ offset, [tem;
function Catch function(s)
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Fegistering the mouse event
with the help of
addEventListener function.

Item = e.currentTarget;

var posX = parselnt(Item.style.left);
var posY = parselnt(ltem.style.top);
X offset = e.clientX - posX;
Y offset = e.client¥ - posY;
document.addEventlistener(®"mousemove’, Move function, true);
document.addEventlistener(®mouseup”, Drop function, true);
e.stopPropagation();

e.praventDefault();

}
function Mowve_function(a)
{
Item.style.left = (e.client¥ - X_offset) 4+ "px";
Item.style.top = (e.clientY - ¥_offset) 4+ "px";
e.stopPropagation();
}
function Drop function(a)
{
document.removeEventListener("mouseup”, Drop function, trua);
document. removeEventListener("mousemove’, Move function, trua);
e.stopPropagation();
}
< fscript>
< fhead >
<body>
<h3>
Click on image below-drag it, mowve it and then drop anywheralll
=br [=<br />
<img src="lampl.jpg"
style = "position: absolite;
top: 100px;
left: 100px;
border:2px solid;"
onmousedown = "Catch_function(event);" />
</h3>
< /body>
< /html>
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Output
@ irag and Deon Den - Kool beshos BRI
Bile  Edit dewes Hglory Eockmarka losh Help
B Ly LD |l DHTML B Draglhuplerw ] 27 - | |G- 6o 2

£ Wosl Wivitad @ Goling Storbed 5 Loteat Hoaodires

ClcE on image below drag bt move It and thes Orep anywherelll

| Ponc

ERIX] Handling Events from the Body Elements

To understand how events works in JavaScript let us put some Form components on
the JavaScript. The onload event gets activated as soon as the web page gets loaded in the
browser’s window. Following script along with its output illustrate the onload tag
attribute.

JavaScript[OnloadDemo.html]
=< |DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http:/ fwww.w3.orng/TR/xhtml1/DTD/xhtmi11.dtd">
= html xmins ="http://www.w3.org/1999/xhtml">
<head>
=title>Demo of onload Tag Attibute < /ftitle>
<script type="text/javascript’>
function my_fun()
{
J{This message will be displayed on page loading

alert("Welcoma");
} When web doocument gets
</script> loaded on the browser window
</head=> then my fun() will be called
=body onload="my_fun()">
= /body >
= fhtml>

TECHNICAL PUBLICATIONS® - An up thrust for knowladge




Advanced Web Programming 1-91 Refreshing Java Script and C55

Output

@ Demo of onload Tag Attibute - Windows Internet Expl.. | = | B | 3|

QO i |EI D-\JavaScript_BACr w | ~I'-’-| x | |J"J ToggleEN Cusn 2

. i Favorites | 5% B Suggested Sites = & Get More Add-ons -
g Demo of onload Tag Att... | | : ‘ﬁ - * [ ﬂ -
-

Fod

[ Message from webp... “

E Welcome

B Computer | Protected Mode: OFf g+ HI10% -

L

EET] Error Handling
» Definition : Exception handling is a mechanism that handles the runtime errors so
that the normal flow of the application can be maintained.

» Basically an exception is an event that disrupts the normal flow of the program. It is
an object which is thrown at runtime.

# The exception handling in JavaScript can be performed with the help of following
types of statements —
1. The try statement lets you test a block of code for errors.
2. The catch statement lets you handle the error.
3. The throw statement lets you create custom errors.
4. The finally statement lets you execute code, after try and catch, regardless of the

result.
» Basic syntax of try-catch block is

try {
Block of code to try

}

catch(err) {
Block of code to handle emmors

}
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» When error occurs, JavaScript will normally throw an exception so that appropriate
error message can be displayed and it will avoid a crash of a program.

s Following example illustrates the exception handling mechanism in JavaScript

<|DOCTYPE htmil=
<html>
<body>

<p>Enter Some Number:</p>

< nput id="demo" type ="taxt">
<button type="button" onclick="GetPogitive Number()"=Click < /button >
<p id="mylD"> < /p>

< SCTipt>
function GetPositiveNumber() {
Var message, Im;
message = document.getElementByld("myID");
message.innertHTML ="
num = document.getElementByld("demo").value;

try {
iffnum == ")
throw "empty";
if(isNaMN(num))
throw "not a number";
num = Number{num);
if{num = Q)
throw "Negative";
if{lnum == Q)
throw "Zero®;
}
catch{err) {
message.innerHTML = "Input is " + erm;
}
}
< fscript>
</body=>
< /html>
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/d://ExceptionDemo.html

(€)= C O flesfdifcer - @ 1| »

Enter Some Number:

-1 [ click |

Input 1s Negative

X

[d://ExceptionDemol.html

f{-:ﬁil = |® file///di//Excer =+ & ¥ N

ps

Enter Some Number:

0 | Click |

TS RLRY Write a JavaScript to handle divide by zero error using exception handling
mechanism.
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Solution :

< |DOCTYPE htmi=
<html=
<body>
<p>Enter Some Number: </p>
< input id="numerator" type="taxt">
< input id="denominator type="text">
< button type="button" onclick="divida()">Click < /button >
<p id="mylD"> </p>

< script=
function divide() {
var n,result, message, mum;
message = document.getElementById("myID");
message.innerHTML = ";
d = dooument.getElementByld{"denominator").value;
try {
ifid ==")
throw "empty”;
if(isNaN(d))
throw "not a number";
num = Numbear(d);

if{mum == 0)
throw "Divide By Zerolll";
alsa

{
n = document.getElementById("numerator").vale;//obtaining numerator

n=Numbear(n);//convarting text string to numbear
ans=n/num;//performing division
message.innertHTML = "™+4ans;

}
catch(err) {

message.innerHTML = "Emor: * 4+ erT;

}

< fscrpt=
< /body>
< /html >
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fd://ExceptionDemo?.htm

f'(:' = G © filey//dyst - o »

Enter Some Number:

10

0

Error: Divide By Zero!!!

/d://ExceptionDemo.html

ll‘,.--"'_

X

Enter Some Number:

Li—:j = C' | @ filey//dye e @ ﬁ“ » =

10

|_Click |

5

ERL] validators

¢ Various control objects are placed on the form. These control objects are called

widgets.
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» These widgets used in JavaScript are — Textbox, Push button, Radio button,
Checkbox and so on.

* In JavaScript the validation of these widgets is an important task.

Let us understand the validation of form elements with the help of examples —
Write a JavaScript for password verification.

Solution :

<|DOCTYPE html>
=html>
<head>
=<title>=Demo of onlclick Tag Attibute < /title=
< soript type="text/javascrpt">
function my fun()
{
var mypwd=dooument.getElementByld("pwd");
var my re pwd=document.getElementByld("re pwd");
if{mypwd.value=="")
{
alert("You have not entered the password");
mypwd.focus();
return false;
}
if(mypwd.valuel=my re pwd.valua)
{
alart("Password is not vaerified, Re-anter both the passwords");
mypwd.focus();
mypwd.select();
return false;

}

alze
{
alert("Congratulations!!");
return true;
}
}
< fscript=
< /head >
<body>
<center>
<form id="form1">
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<label> Enter your password

<input type="password" value="" id="pwd" />

= /label>

<br/=><br/>

<label> Re-Enter the password

=<input type="password" value=""id="re_pwd" onblur="my _fun();"/>

< flabel> <br/=>

<input type="submit" value="Submit" name="submit" onsubmit="my fun();"/>
=<input type="reset" value="Reset" name="reset"/><br/>

< fform =

< fcenter=

< /body >

< /html>

Output{Run1)

&8 Demo of anlclick Tag Attibute - Windows Internet Explorer =] 8 |
() = |l fileriDtavascript ExTetDemol hemi? ~ |4 [ X || Toggteen cust £ -]
: File Edit View Favorites Tools Help |

. 5 Favorites s @] Suggested Sites = @] Get More Add-ons ~

8 Demo of onlclick Tag Attibute | - « [ fm v Pagev Safetyr

Enter your password P ——

F.e-Enter the password sesssssssss

1] | Reset

[ Message from webpage

IIi! Password is not verified, Re-enter both the passwords

i Co
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Output{Run2)
8 Deme of onidick Tag Attibare - Windcws Inkeenet Explorer == & |
% n
() = €] fietrDtevescript EvTestDemaLbtmit = | 43| % | [ £ Toggletticuse £ =
File  Eelit  Views  Favarit o Help
oy Fevortes  © ole @] Suggested Sies = @ Get More Ade-gns =
Jﬁnmuufmkn:uugmtihm | i fp v B - 0 mm v Pagew Saletyw
Enter your password
Re-Enter the password ssssss
1 Resat
Mezzage from webpage
:h YWou have not entered the passaword
& Computer|
E oK, I
— =
Output{Run3)
[ # Do of aniclick Tag Attibute - Windows Intemet Explorer (== = ]

OQ = | @] BT menticvipt_FxTratbemal bttt — | 5 [ 36 || 2 Taggiest a2 - |
File Exdit e Favonbes ool Help |

1:* Favncites ; li’h ] Suggested Sites = g | Get More Add-ons =

i

8 Deme of onlclick Tag Attibute | D Ep w E) - O e v Page~ Safery

Entet woul assword sessssdssssdd

Fe-Enter the passeoord sssssssssssss

[Skmit]| [ Resst |

Mossage Frorm webpage

A Congratulationy®
[ o ]

W Computer | Pr

Write JavaScript to validate a for consisting of Name, Age, Address, EmaillD,
hobby  (check box), Gender(radio box), country(Drop down menu).
Solution : ApplicationForm.html
<html>
<head>
<title>>The Student Registration Form < /title:»
< script type=text/javascript>
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function validate()
{

var i;

var name_str=document.my_form.namsa;

var phonelD=document. my form.ph txt;

var ph_str=document.my form.ph txt.value;

var str=document.my_form.Email txt.value;
if{{(name_str.value==mnull)| | {(name_str.valua==""))

{

alert{"Enter some nama") e
raturn falsae
}
if{fdocument. my_form. Age txt.value=="")// validating age
{
alert{"Enter Some Aga")
raturn false
}
if{{document.my_form.Age_txt.value <"5")&&(document.my_form. Age_txt.value>="21"))
{
alert("Invalid Aga")
return false
}
if{iph_strlength<1 | |ph_strlength=>11)
{
alert{"Invalid length of Phone Numbar")
T Tt >_ Validating Phone Number
}
for (i = 0; 1 < ph_str.length; i+4)
{
var ch = ph_str.charAt(i); -
if ({(ch < "0") || (ch > "9
alert{"Invalid Phone Numbear")
phonelD.focus()
return false
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}

var index_at=str.indaxOf("@")
var len=str.length
var index_dot=str.indexOf{".")
var emaillD=document.my_form.Email txt
if ((emaillD.value==null) | | (emaillD.value==""))
{
alart{"Please Entar your Email ID")
amaillD.focus()
return false
}
if (str.indexOf("@")==-1)
{
alert("Invalid E-mail ID")
return false
}
if (str.indexOf{".")==-1 | | str.indexCf{".")==0
|| str.indexOf(".")==indax_at)

> |vandaﬁng Email ID

{

return false

alert("Invalid E-mail ID")
Validating Email ID

if (str.indexOf("@",(index_at+1))i=-1)
{
alert("Invalid E-mail ID")

return false __/
}
if (str.indexOf{" ")l=-1)

alart("Invalid E-mail ID")
return false
}
if (ldocument.my_form.groupl[0].checked && |documsnt.my form.groupl[0].checked)
{
alert("Please Select Sax");
return false;
}
if (ldocument.my_form.groupl [0].checked && ldocumsnt.my_form.group1[0].checked)

{
alert("Please Select Sex");
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return false;

}

return true

}

< fscript=

< /head>

< body bgoolor=aqua>

< canter=<h3>Application Form=/h3> =< /centar>
<form name=my form onsubmit=wvalidate()>

< strong>Name: </strong>

<input type=text name=name > <br/>

< strong = Age: </strong>

<input type=text name=Age txt>-<br/>

< strong>Phone No:</strong>

<input type=text name=ph_txt> <br/>

< strong>Email: </strong>

<input type=text name=Email twt>=<br/><br/>
< strong=>Sex: =/strong>

< input type="radio" name="group1" value="Mals">Male

< input type="radic" name="group1” value="Female">Famale <br/> <br/><br/>

< gtrong>Hoby: </strong>

< input type="checkbox" name ="option1" value="Singing">Singing<br/>
< input type="checkbox" name ="option1" value="Reading">Reading<br/>
< input type="checkbox" name ="option1" value="T.V.">Watching T.V<br/=>

<br/><br/=

< gtrong>Country: < fstrong =

< zalect name="My Menu">

< gption valne="India" > India < foption=>

< option value="China">China< foption>

< option value="Shrilanka">Shrilanka < /option >
< faalect>

< Ccenter>

=< input type=submit value=Submit > < /br>

< focenter>

< /body=>
< Mhtml=>
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Output
@ The Student Registration Form - Windows Intemet Explorer
(L) £ orappicationForm hem 4| x| |2 reggieenicon B
Tike Edit i ma Favortes Tanlk F f=lp
T Favortes g8 The Student Regitrstio.. fir @ ~.1 o v Pager 7

1]
0101111111
abcEpgrcom

EZTRRTX) Design a HTML form for validation the users with fields user name and
password and ok button which should receive the input from the user and responses as

authorized or invalid user name or invalid password.
Solution :
<hsad>=>
=title>HTML FORM < ftitla=
<script type=text/javascript >
function validata()

{
var user=document.formi.usernamse;

var pass=document.form1.password;
if{(user.value==null) | | (user.value==""))
{alm:t{'Eltﬂrm user name");
iﬂtpmm-whm= =null)| |(pass.value==""))
{:-lmmﬂmpmnﬂ;

}
iffuser.value=="admin")
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{
alert("Valid user name");

}

if{pass.value=="password")
{
alert("Valid password");
}
alse
alert("Invalid username/password");
}
< /script >
</head>
<body>
<form id="form1* name="form1" onsubmit=validate()>
<table width="510" border="0" align="centear" =
=tr> =td>Username:</td>
<td> <input type ="text" name="usermama"/> < ftd>
= ftr=
=<tr> =td>Password=/td>
<td> <input type ="password" name="password"/> </td>
= ftr=
<ir>
<td>&nbsp; < /td>
<td > <input type="submit" name="button" value="0K" /> </td>
<ftr>
< /table>
< fform >
</body>
< fhtml>

Write a Javascript to validate radio button, operator field and check box.

Solution :

JavaScript Program

<html=>

<head>

= goript LANGUAGE="JavaScript">

function ValidateFormiform)
{ ! Validating Radio Button

if ((form.gender|0].checked == false ) && ( form.gender|1|.checked == falsa ))
{ alert { "Pleass choose your Gender: Male or Female" );
return false;
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}

! Walidating Checkbox

if ((form.status|0].checked == false ) && ( form.status[1].checked == false ))

{ alert { "Please choose your choice: AC or non AC" );
return false;

}

if { form.course.selectedIndex ==0) % i kg &) poan

{ alert { "Pleasa select Some Course." );
return falsa;

}

returmn tre;
}

< fscript=

< /head>
<hody>
<br=>

< form =

Your Gender: <input type="radio" name="gender" value="Mala"> Male

=input type="radio" name="gender" value="Female"> Feamale

<br/>
Choice: <input type="checkbox" name="status">AC
<input type="checkbox" name="status"> Non AC
<hbr/=
Course:
< salect name ="course">
<option value="">%alect an Option: </option>
<gption value="Computer">Computer=/option>
<gption value="Mechanical">Meachanical < /option=
<gption value="E&Tc">E&To</option>
</sslact>
<br/> <brf>
< input type="button" name="SubmitButton" value="Submit"
onClick="ValidateForm(this.form)">
<input type="reset" value="Reset">
< fform >
</body>
< /html=>
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Asynchronous Programming

LA LA ] Introduction to AJAX

AJAX is a Asynchronous Java Script and XML

Here

o Asynchronous means, the execution of script does not disturb the user’s work.

o JavaScript because, it makes use of Javascripting to do the actual work.

o XML because along with JavaScript the XML is also supported to perform the given

task in AJAX.
It is not a new programming language but it is a kind of web document which
adopts certain standards.

AJAX allows the developer to exchange the data with the server and updates the
part of web document without reloading the web page.

LA I #4 Architecture

When user makes a request, the browser creates a object for the HttpRequest and a

request is made to the server over an internet.
The Server processes this request and sends the required data to the browser.

At the browser side the returned data is processed using JavaScript and the web
document gets updated accordingly by sending the appropriate response.

Following Fig. 1.17.1 illustrates this working.

Web browser

Server
1) User makes a request. Request
2) XMLHttp request object Internet 4) Processes the Hitp request.
is created 5) Create a response and send
3) Sends Http request. Response data to browser
6) Processes the returned data.

7) Update web document.

Fig. 1.17.1 Working of AJAX
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Similarities and Differences

Ajax Based Web Application

Sr.No. Traditional Web Application
Architecture

Architecture

The web applications architectures are based on HTTF request response protocol.

At the client side the browser client has
only one component and that is — user
interface.

At the dient side the browser client has
user interface and AJAX Engine due to
which the client gets quick response from
the server.

The architecture is based on client server communication.

It makes wuse of synchronous
communication. The client has to wait to
get the response from the server then
only client can make the request to the
server. It is start-stop-start-stop kind of
communication.

By adding a new layer of AJAX Engine at
the client side, it eliminates the start-stop-
start-stop nature of communication and
makes the communication asynchronous.

With traditional web application
architecture user cannot get rich user
interface experience.

With AJAX architecture user gets rich
user interface experience.

It is less responsive.

It is more responsive.

Bui]di.ng web applh:aﬁm is s.imple_

The development time is more while
designing the Ajax based web application.

Limited use of JavaScript, C55 and XML
technologies. In fact - Most user actions
in the interface trigger an HTTP request
back to a web server.

Extensive use of JavaScript, C55 and
XML -

i) standards-based presentation wusing
XHTML and CS5;

ii) Dynamic display and interaction using
the Document Object Model(DOM);

iii) Data interchange and manipulation
using XML and X5LT;

iv) Asynchronous data retrieval using
XMLHttpRequest;

v) JavaScript binding everything together
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Client Server
HTTP raguest Server
GLUI HTML : C8S side
= Data processing
I

T
HTTP responss

Fig. 1.17.2 Traditional web application architecture

Cliant Sarvar
Gul
HTML -
Javaseript ! Erver
o = side
Data processing
| HTTP request

AdAE e
angine |- XML Data

L |
HTTﬂrespcnse

Fig. 1.17.3 AJAX web application architecture

Merits of AJAX

1. Response time is faster, hence increases performance and speed.

2. XMLHttpRequest object call as a asynchronous HTTP request to the Server for
transferring data both side. It's used for making requests to the non-Ajax pages.

3. Itisused in form validation.

4. It performs fetching of data from database and storing of data into database
without reloading page.

Demerits of AJAX
1. It has browsing compatibility issues.
2. Itis impossible to bookmark AJAX updated page contents.

3. Search engine would not crawl AJAX generated content. Hence, Search Engines
like Google cannot index AJAX pages.

LALE& ] XMLHttpRequest Object

» XMLHttpRequest object is an important element in AJAX.

» XMLHttpRequest is an APl which is used by JavaScript, VBScript and some other
scripting languages.
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» The methods of XMLHttpRequest are used in transferring data between a Web
browser and a web server.

» It is because of XMLHttpRequest object, to update parts of web page without
reloading the whole page.
Syntax
WVariable = new XMLHttpRequest();

Various Methods of XMLHtipRequest object

Method Purpose

new XMLHttpRequest() Creates new XMLHttpRequest object.
Open{method, URL, asyncuser,pwd ) To make request this method is used.
method: The request can be GET or POST

UREL: The location of file
async: true(for asynchronous) and false(synchronous)

user: user name(optional)

pwd:password(optional)
send() sends the request to the server.
send(string) sends the request to the server.
setRequestHeader() Adds the label- value pair to the header.

Various Properties of XMLHttpRequest object

Property Description

max:l}rSlate 5peci:lies the read‘_r,r state of J{h![LHttpRequest
0: request not initialized

1: server connection established

2: request received

3: processing request

4: request finished and response is ready

onreadystatechange When readystate property changes the onreadystatechange event listener will
be automatically invoked

response Text Returns the response data as a string
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status Returns the stalus number. Following is the meaning of various numbers
returned by the status property
200: "OK"
403: “Forbidden”
404: "MNot Found”

statusText Returns the status text as “OK”, or “Forbidden”

Let understand how AJAX works with the help of programming example

<html=
<head >
< script type="text/javascript”>
function MyFun()
{ —
if (window. XMLHttpRequest)
{

req=new XMLHttpRequeast(); ? @
}

alsa

{
req=new ActiveXObject("Microsoft.req"); —
}
req.onreadystatechange =function()
{

if (req.readyState==4 && req.status==200) @

{
document.getElement Byld("myID").innerHTML =req.responseText;

}
req.open{"GET","newdata. txt", true); @
raq.send();

}
</script>
< fhead >
<body>
= div id="myID">This text can be changed < /div>

= button type="button" onclick="MyFun()">Change = /button > @
= /body =
< fhtml >
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Script Explanation (Above numbered steps are explained here)
In above script, we have written some text which can be replaced by some another text
on button click.

1. On button click a function MyFun is invoked. Thus client triggers the event.

2. XMLHttpRequest object is used to exchange data with a server. This object allows
the user to change/update the parts of the web page without reloading it fully. The
modern web browsers such as IE7+, FireFox,Chrome have built in
XMLHttpRequest but old web browsers make use of ActiveXObject.

3. When a request to a server is sent, then onreadystatechange event is triggered.

The readyState property holds the status of the XMLHttpRequest. The readystate=4

means request is finished and response is ready. The status = 200 means “OK"

The DOM is modified and response is modified using the statement

document.getElementByld("mylD").innerHTML =reaq.responseText;

4. The request can be sent to the server by using two functions open() and send().

req.open("GET","newdata txt" trua);

—

trus: means  asynchronous
false : means asynchronous

GET or POST Location of file on
method e

Asynchronous communication allows fast processing of the data.

The newdata.txt file contains some updating text using which our web page can be
updated.

newdata.bxt

File Edit Format View Help

<h3>Ajax simply loads the required
data without loading the entire Web
page</h3>
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5. The send() method sends the request to the server.

JdfAjasDeme % o=

& | @ file://dy/AjaxDemo.|

AJAX DEMO

Welcome

Change

Output
= O s
X
€ (@ files///d:/AjaxDemo. ¢ » =
AJAX DEMO

Ajax simply loads the required data
without loading the entire Web page

Write AJAX script to obtain the student information stored in XML
document. The information should be displayed on clicking the button. It should be displayed in

tabular form.

Solution :

Step 1 : Create an XML file for storing the student information. The XML file is as follows

Student.xml
< Student =
<gtudent data>

<Name>AAA</Name=
<Marks>45 < /Marks=>
</student data>
=<student_data>
<Name>BBB</Name >
<Marks>55</Marks=>
=/student_data=
<student data>
<Name>CCC< /Name>
=Marks>67 </ Marks>
</student data>
<gtudent data>
=Name>DDD=</Name>
<Marks =84 < /Marks>
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= /student_data>

< [Student >

Step 2 : Create a AJAX script as follows -

AjaxXMLDemo.htmi
<|DOCTYPE html >
<html=
<body>
=h1=STUDENT INFORMATION </hl>

< hitton type="button" onclick="MyFun()"> Click < /button >

<hr=<hr=

<table border="1" id="demo"> < /table>
< soript>

function MyFun()

{

}

var xhttp = new XMLHttpRequest();
xhttp.onreadystatechange = function()
{

if (this.readyState == 4 &4& this.status == 200)

{
Load XML _File(this);

h
xhttp.open("GET", "Student.xml", trua);
xhttp.sand();

function Load XML File(xml)

{

Var 1;
var xmlDoc = xml.responseXhL;

var table="<tr> <th>Name</th> <th>Marks</th> < ftr>";
var x = xmlDoc.getElementsByTagName("student data");

for (i = 0; i =z.length; i++)
{

table + = "<tr=<td>" +

x|i].getElementsByTagMName("Name")[0].childNodes|0].nodeValue +

"oftd==<td=" +

x|i].getElementsByTagMName("Marks")[0].childModes|0].nodeValue +

"< ftd = < ftr>";

}

document.getElementByld("demo").innerHTML = table;
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= fscript>

</body>

< fhtml >

Step 3: Open the web browser and the output will be as follows —

e O X
fd:f AjaxXMLDemo.html PO

€& © filejjd:/Ajax @& Q Search » =

STUDENT INFORMATION

Click |

On clicking the button we will get

- o X
/d:/AjaxXMLDemo.html X =
€ O filey///d:/Aja e Q Search » | =
STUDENT INFORMATION

:

ame[plarks

T
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Review Questions

1. What is AJAX? Explain the merits and demerits of using AJAX.
2. Explain XMLHttpRequest object along with its properties and methods.
3. Explain AJAX architecture in detail.

Quaa
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EX1 Basics of Angular JS
» Angular |Sis a powerful JavaScript framework.

# Itis an open source front-end enabled web application framework.
# Itis licensed under Apache license version 2.0.

» It extends HTML DOM with additional attributes. It is more responsive to user
actions.

EX] Features

There are core features Angular |5 that are widely used by web developers. These are -
1. Data binding : It allows the automatic synchronization between model and view

components.

2. Scope : There are some objects from model that can be correlated to controller and
view.

3. Controller : These are basically JavaScript functions that are bound to particular

scope.

Directives : The directives is designed to give HTML new functionality.

Filters : This feature allows to select subset from array of items.

Routing : This feature allows to switch between multiple views.

Services : There is a support for many built in services for Angular J5.

- U

Dependency injection : It is a software design pattern that helps the developer to

develop and understand the application easily.

Review Question

1. Enlist the features of angular [5.

EX] Advantages and Disadvantages

Advantages
Following are the advantages of Angular JS
1. Built by Google engineers : The Angular ]S is maintained by dedicated Google
Engineers. That means - there is huge community for development and
enhancement.

2. MVC support - It is based on model view controller (MVC) architecture which

provides separation of model, view and controller components.
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3. Intuitive - It is more intuitive as it makes use of HTML as a declarative language.

Moreover, it is less brittle for reorganizing.

4. Comprehensive : Angular]S is a comprehensive solution for rapid front-end

development. It does not need any other plugins or frameworks.

5. Rich features : There is a wide range of features supported by Angular |S such as
Data binding, dependency injection, enterprise level testing and so on.

6. Unit testing : The Angular |JS code is unit testable.
7. Reusable code : Angular ]S support for using the reusable components.
8. Less code : It support for less code and more functionality.

Disadvantages
1. As Angular J5 is based on JavaScript framework, it is not secure.

2. There are multiple ways to do the same thing with Angular]5. Sometimes, it can be
hard for novices to say which way is better for a task.

Review Question

1. Explain different advantages and disadvantages of Angular [5.

EX] Application Structure
» In Angular ]S, the capacity of HTML is extended using the ng-directives.
s The directives are specified with ng prefix.
» The three commonly used ng-directives are
1. ng-app : This directive defines an Angular]5 application.
2. ng-model : This directive binds the value of HTML controls to application data.
These controls can be input, select, textarea and so on.
3. ng-bind : This directive binds application data to HTML view.
Let us now learn and understand how to develop Angular ]S application.

Step 1 : Create an Angular JS code as follows in a Notepad. Save it using the extension
.htm or .html

AngularJS Document[FirstApp_html]
<html=
=<head=
=title>=My First AngularJS Application < /ftitle>
=< geript src = "hitps://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js" > < /script >
< /head >
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=body>
<hl>AngularJ§ Application</hl >
=div ng-app = ">
=p>=Enter your Name: <input type = "text" ng-model = "name"> </p>
<p>Welcome <span ng-bind = "name"> </span></p>

</div=
< /body>=
< fhtml>
Output
= O x
My First Angular +
€ @ filey//d: FirstApp.html e o » =

AngularJS Application

Enter your Name: MrXYZ |

Welcome Mr XYZ

Script Explanation :

1. The Angular]S script is written within <html> tags. The Angualar]S is based on
JavaScript framework. The framework for Angular]S is loaded using the <script>
tag. It is as follows -

< script src = "https://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js" = </script >

2. Defining np-app directive : The np-app directive is defined in above script as

follows -

<div ng-app = ">

< fdiv=
3. Defining np-model directive : The textbox control is modeled using np-model
directive
=p>Enter your Name: <input type = "text' ng-model = "name"></p>
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4. Defining np-bind : We can bind the value entered in the textbox with name using
np-bind directive.
=p>Welcome <span ng-bind = "name"> < /span></p>
Hence, we can see on the output screenshot, that whatever name entered by the user

gets bound with the Welcome message.

The above output can be viewed by opening any popular web browser and by
entering the URL of corresponding Angular]5 script.

EX] mvC with Angular JS

Concept of MVC

The MVC stands for Model, view and controller. It is a pattern for the architectural

framework. It consists of three parts -

1. Model : This part of the architecture is responsible for managing the application
data. This module responds to the request made from view. The model gives
instructions to controller to update when the response is made.

2. View : This part takes care of the presentation of data. The data is presented in
desired format with the help of view. This is a script based system using JSP, ASP,
PHP and so on.

3. Controller : The controller receives input, validates it, and then performs business
operations that modify the state of the data model. The controller basically

responds to user request and performs interaction with model. Refer Fig. 2.5.1.

Ewvent |

Conlroller

Fig. 2.5.1 MVC architecture

MVC in Angular JS
* Modules in Angular]5 serve as containers to help you organize your application
into logical units.
* Modules tell Angular]S how an application is configured.

» In angular |S the Module are represented using the directive <ng-app> and module

name.
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» The scope object binds the view with controller.
» In Angular]S it is possible to have multiple views for single page application.
» The ng-view and ng-template and ng-route directives support the concept of views.

» The use of controller in Angular]S is to control the flow of data. The ng-controller
directive is used for this purpose. Refer Fig. 2.5.2.

Module
=html ng-app = "module_nameg” =

Ccomyg

¥
Routas

o> o>~ o>

Directive Services

Fig. 2.5.2 MVC with angular J3

Review Question

1. Explain the concept of MVC. How the MVC architecture is applicable in Angular |57

EX] Basics of Routes and Navigation

» Routing and navigation is one of the core feature in Angular]5.

» The #route is used for deep linking of URLs to controllers and views.

» We have to download angular-route.js script that contains the ngRoute module
from Angular]5 official website to use the routing feature. Alternatively we can also
use the CDN in our application to include this file. The CDN can be

https://ajax.googleapis.com/ajax/libs/angularjs/1.2.28/angular-route.min.js

# Then load the ngRoute module in the Angular]S application by adding it as a
dependent module as shown below.

angular. module(appName’, [ngRouta’] );
# Then using ngView directive we can display the contents at specific routes.

We will discuss the implementation of routes and navigation in the next chapter.
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Expression

In Angular]S the expressions are written within {{ }}. For example
{{2+3}} is expression.

» Angular]S binds data to HTML using Expressions.

» Angular]5 solves the expression and return the result of evaluation.

» The expressions in Angular]S are just similar to JavaScript expressions. The

expression contains literals, variables and operators.

AngularJS Document[ExpressionDemo.himi]
<IDOCTYPE html=
< html>
< script sre="https://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular.min.js"> </script >
<body>
=div ng-app="">

=h4>Expression Demo</hd>
<p> Addition of 10 and 20 = {{ 10+20 }}</p>

=/fdiv=

</body>
< fhtml >

Output
= O X
Jd:/ExpressionDe 3 +
& (0 file:///d :/ExpressionDem c » =

Expression Demo

Addition of 10 and 20 =30
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Now from above code if we remove ng-app directive then the expression won't be
evaluated. For instance -

instance —
<hody>
< divz

=hd>Expression Demo=/hd>

<p> Addition of 10 and 20 = {{ 10+20 }}</p>

< fdiv>
</body>
< fhtml >

Expression Demo
Addition of 10 and 20 = {{104-20}}

We can assign the values to variables and then evaluate an expression. This

initialization of variable can be using ng-init. For example -

<IDOCTYFE html=>
<html:>
< script src="https://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular.min.js"> </script >
=<body=>
=div ng-app=" ng-init="a=10;b=20">
<hd>Expression Demo=</hd >

<p> Addition = {{ a+b }}</p>

<p> Multiplication = {{ a*b }}</p=>
= /div=
< /body>
< fhtml >

Output

The output will be displayed as 30 and 200

Similarly we can assign strings to variables and can display them. For example

AngularJS Document[ExpressionDemo1.html]
<html>
< script src = "https://ajax.googleapis.com/ajax/libs/angularjs,/1.3. 14/angular.min.js" > </script =
<body>
=hl>Expression Demo=/hl>

=div ng-app = " ng-init = "names = {first:’AAA' second:'BEE'third:"'CCC'}" >
<p>=First Two names are: {{pames.first +"," + names.second}}</p>
< fdiv=
</body >
< fhtml >
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Output
| — O X
¢ /el > 4+ v
€& (@ filey//d:/Expres: iy » =

Expression Demo

First Two names are: AAA  BBB

EX] controller

» Controllers are basically the JavaScript objects. These objects contain the application
logic.

# The controller are normally defined as a part of angular module. The angular
module is created as follows -
varapp = angular.module("Test"[]);
Here the parameter Test refers to an HTML element in which the application will
run.

» We can add the controller to this angular module. This controller can be referred

using ng-controller directive.
<IDOCTYPE html>
<html>
<head>

=< gcript src = "https://ajax googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js" > </script >

<script type ="text/javascript"> The Test module is created
_ : ____;———-—-‘-_
var app = angular.module{*Test",[]);
; //—"J Inside the modules, the controller is
app.controller(*student”, function() { created. The name of the controller is
student
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this. Nama = "Chitra"; —
H; Only one member of the controller.
This member has a name as Name

=< /script=

< fhead>

=body ng-app = "Test" ng-controller="student as s"> ‘E‘\\

i et 1 The controllar is referred by ng-
</body> controller. An instance named s is
created for referring the membears of

=< /html> the controller.

Displaying the valus represented{modelad) by the controller on wab browser.

Output

— O =
& controllerDematml * +

C @ File | Campp/htdocsfangular.. Y = 6 :

Welcome Chitra

Program Explanation : The comments given at the each important coding statement
provides the detailed insight of the controller. But you can map the analogy of
MVC(Model View Controller) here as follows

Model and Controller : The controller can be considered as a collection of members. It

is given as follows -

app.controller(®student”, function() { —— Controller
this.Name = "Chitra";

}]'r -‘-‘--"""--..___

Modelling the membear
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View: This part shows what the controller has modelled. It is as given below —

<body ng-app = "Test" ng-controller="student as s">
Welcome {{s.Nams}}
< body >

» We can use controller with properties, methods and external files.

Controller with Properties

The controller is defined with properties. These properties are then assigned with

some values. It is illustrated by following example

AngularJS Document[ControllerDemo.htmi]

< |DOCTYPE html=>
<html=

< goript sto="http://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js"> < /script =

<body>
< div ng-app="MyApp" ng-controller="MyController"=

User: <input type="text" ng-model="user"> <br/> <br/>
City: <input type="text" ng-model="city"> <br/>

<hrf=>

User {{user + ""}} lives in city {{ city + "III'}}

= /div=
= SCript =

var app = angular.module(MyApp', [1);
app.controller(MyController', function($scope)

{
$scope.user = "AAA" .
$scope.city = "Pune®; } Properties
3R
< fscrpt=
</body >
< fhtml >
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Output
= O p o
A 4w
€ @ filey///d:/Contre a » =
User: |AAA
City: |Pune
User AAA lives i city Pune!!!

Script Explanation :

In above script,

1. we have used two directives div-app and div-controller which are defined with
some suitable attribute name. In above case div-app attribute is "MyApp" and
div-controller attribute is "MyController".

2. The MyController function is basically a JavaScript function and Angular]S will
invoke the controller using $scope object.

3. The controller creates two properties namely - "user’ and 'city’. Using $scope object
these properties are assigned with values 'AAA’ and "'Pune’

4. The ng-model binds these the input fields to the controller properties.

Controller with Method

In above script the controller have two properties. But we can define a method for the
controller. Following example illustrates how to use controller method.

Angular)S Document[ControllerMethodDemo.html]
< [DOCTYPE htmi=>
<html>
= goript sro="http://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.ja"> </script >
=body=>
= div ng-app="MyApp" ng-controller="MyController" =
User: =input type="text" ng-model="user"> <br/> <br/>
City: <input type="text" ng-modeal="city"> <br/>
<hbr/>
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Address: {{address_function()}}
< fdiv=
= script>

var app = angular.module(MyApp', [1);
app.controller(MyController', function{$scope) {
$scope.user = "AAA", P .
$scope.city = "Puns"; }
$scope.address function=function() { <#——Method definition
return $scope. user +" lives in city "+$scope city;
5
3k
= facript>
< /body>
< fhtml>
S oupuwt

a O X
< hx R v
€ O filey///di/Contrc ¢ » =
User: IMA
City: |Pune

Address: AAA lives in city Pune

Script Explanation :
In above script

1. The two properties user and city are defined. Along with them, a method named
Address_function() is invoked.

This function returns the string containing values to the properties.
This function is then bounded to HTML

Controller with external File

We can write and save the controller in some external file. This file can be then
invoked in the HTML document. Here is the illustration.
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Step 1 : Create a file in Notepad. Name it with extension js.

External File[MyController.js]
angular.module(MyApp', []).controller(MyController, function($scope) {
$scope.user = "AAA";
$scope.city = "Puns’;
$scope.address function=function() {
return $scope.user+" "+ $scope.city;
}
b

Step 2 : Create a HTML document invoking the external js file created in above step.

HTML Document[ControllerFileDemo.htmil]

=< |[DOCTYPE html>

<html>

< geript sro="http://ajax.gocgleapis.com/ajax/libs/angularjs/1.3.14/angular.min.js" = < /script >
<body>

<div ng-app="MyApp" ng-controller="MyController">

User: <input type="text" ng- ="user"= <br/><br/>
City: <input type="text" ng- ="city"> <br/>
<br/>
Address:{{user + " lives in" + city}}
< /div=>
<script src="MyController.js*> </script>
= /body >
< /html >

— ] b 4
L4 i.&-( R T
€ D fileffrd/Contre c » =
User: |AAA '
Ci!}';;PuM

Address: AAA hives in city Pune

Review Question

1. Explain the controller directive in Angular [S with suitable example. Also explain the
implementation of MVC analogy by means of controller directive.
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EX] scope

The Scope is an object that binds the HTML with JavaScript. In other words scope
object binds view with controller. The view part is normally written in HTML and

controller part is written as JavaScript.

Let us understand the use of scope object with the help of illustrative example

AngularJS Document[ScopeDemo.html]

<html>

<body>
< div ng-app = "MyApp" ng-controller = "MyController*=
<p=>=Message: {{message}} <br/>Color: {{colomame}} </p>

< div ng-controller = "RedController">
<p>Message: {{message}} <br/>Color: {{colornamea}} </p=
</div=

<div ng-controllar = "BlueControllar"=
<p>Message: {{message}} <br/> Color: {{colorname}} </p>
</div>

=/ div=>

< script stc = “https://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js"> < /script >

< sCript>
var App = g_ngula.t.mndulﬂ{'M?ﬁPP'- I]};

App.controller("MyController”, function($scope) {
$scope.message = "In Color Demo controller™;
Sscope.colomame = "No-Name";

133

App.controller("RedController”, function($scope) {
$scope.message = "In Red Color controller”;

133

App.controller("BlueController”, function{$scope) {
$scope.message = "In Blue Color controller”;
$scope.colomame = "BLUEY

5

< /script>
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=/body>
< fhtml>
S ouwput
= O *
/d:/ScopeDem: X | ==
€ O filey///d:/ScopeDemo.| e » =

Message: In Color Demo controller
Color: No-Name

Message: In Red Color controller
Color: No-Name

Message: In Blue Color controller
Color: BLUE

Script Explanation :

In above code

1. we have created three controllers namely MyController, RedController and
BlueController.

2. There are two properties namely message and colorname.

3. Note that RedController does not have colomame property, hence it inherits this
value from MyController.

4. The scope object is used to define that values for these properties. Hence in
HTML(view) part we can simply invoke the name of the property as message and
colorname inside {{ }} and get the values assigned in respective controller.

5. Thus job of scope object is to bind the controller with view part of Angular]S

document,

EXT] Services

The services are functions or objects that are intended to carry out specific task.
In Angular]5 there are 30 built-in services used to carry out variety of tasks.
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Built-in Services
Let us understand the use of services with the help of examples -
1. The $http Service
This is a commonly used service in Angular]S. By using this service, the request
can be made to the server and the application handles the response.
Step 1 : Create a simple web document as follows -
msg.html
Well Done!!!

Step 2 : Now create a web document that will make use of $http service to get the
message stored in above html file and to display the contents.

AngularJS Document[ServiceDemo1.html]
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fﬂ:{ser'\ri_;eﬂﬂn' X

| €& | (@ filey/fd:/ServiceDerrc |

Message obtained from a file 1s...

Well Done!!!

Review Question

I-r

Explain any three built in services used in Angular [5.

QaQ

TECHNICAL PUBLICATIONS® - An up thrust for knowladge




Angular JS in Details

Syllabus

Modules, Directives, Routes, Angular |S Forms and Validations, Data binding, Creating single
page website using Angular J5.

Contents

3.1 Directives

3.2 Modules

3.3 Routes

3.4 Angular JS Forms and Validations
3.5 Data Binding

3.6 Creating Single Page Website using Angular JS

)




Advanced Web Programming 3-2 Angular J3 in Detalls

EXl Directives
» In Angular ]JS,the capacity of HTML is extended using the ng-directives.
» The directives are specified with ng prefix.
# The three commonly used ng-directives are,
1. ng-app : This directive defines an Angular]S application.
2. ng-model : This directive binds the value of HTML controls to application data.

These controls can be input, select, textarea and so on.
3. ng-bind : This directive binds application data to HTML view.
Let us now learn and understand how to develop Angular |5 application.

Step 1 : Create an Angular JS code as follows in a Notepad. Save it using the extension
.htm or .html

AngularJS Document[FirstApp.html]
<html>
<head>
<title>My First AngularJS Application </title>
< script stc = "https://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js"> < /script >
< /head>
<body=>
<h1>Angular]$ Application</h1>
=<div ng-app = ">
=p>Enter your Name: <input type = "text" ng-model = "name"> </p>
=<p>Welcome <span ng-bind = "name"> </span> </p>

=/div>
= /body >
= fhtml >
- ouwput
r 3
Sy Fist Anguler! = + i
€= | (O filzfidyFirstAzp htmi o » =
AngularJS Application

Enter your Mame: |F~'1E.HV£

Welcome Ne XYL
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Script Explanation :

1. The Angular]S script is written within <html> tags. The Angualar]S is based on
JavaScript framework. The framework for Angular]S is loaded using the <script>
tag. It is as follows -

< gcript src = "https://ajax.googleapis.com/ajax/libs/angularjz/1.3.14/angular. min.js" > < /script >

2. Defining np-app directive : The np-app directive is defined in above script as

follows -

<=div ng-app = ">

</div>
3. Defining np-model directive : The textbox control is modeled using np-model
directive
= p>Enter yvour Name: <input type = "text" ng-model = "name">-=/p>
4. Defining np-bind : We can bind the value entered in the textbox with name using
np-bind directive.
= p=>Welcome =span ng-bind = "name"> </span=></p>
Hence, we can see on the output screenshot, that whatever name entered by the user
gets bound with the Welcome message.
The above output can be viewed by opening any popular web browser and by
entering the URL of corresponding Angular]5 script.
Various Directives supported by Angular]S are -
1. ng-app 2. ng-init 3. ng-model 4. ng-repeat

Let us discuss these directives with suitable scripting examples

1. ng-app Directive :

This directive starts the Angular]S application. It basically defines the root element. It
initializes the application automatically when the web page containing the Angular]S
code is loaded. For example,

< div ng-app=""=
</fdiv=

2. ng-init Directive :

The ng-init directive is used for initialization of Angular]S data.

TECHNICAL PUBLICATIONS® - An up thrust for knowladge




Advanced Web Programming 3-4 Angular JS in Details

For example
DirectiveDemol.html

€ OfiefpDicdiedenet @ » | =

Ilove my country!!!

3. ng-model : The ng-model directive binds the value of HTML control to application
data. These controls can be input, select, textarea and so on. For example,

Angular)S Document[FirstApp.html]
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AngularJS Application

Enter your Name: |Mr.XYZ +——— | |are  represented
Weleome MrXYZ -

4. ng-repeat : The ng-repeat element directive repeats the HTML element.

AngularJS Document [DirectiveRepeat.htmi]

fc:/DirectiveReps ¥

€ @ flestfa/DirediveRepes.

The elements are -

+ 10
¢ 20
* 30
] 4{]

Review Question

1. Explain different directives used in Angular [S.
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EX] Modules

» We can write the script in Angular]s using different modules. Basically the modules

help in separation of logic such as controller, service,application etc.

» The modules can be defined in separate .js files.

* Most commonly there are two modules - Application module and controller
module.

# Letus understand how to use modules in Angular]s with the help of example

» First Consider the following code without module -

AngularJS Document

<IDOCTYPE html>

=<html>

= script sto="http://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular.min.js"> = /script >
=<body>

=div ng-app="MyApp" ng-controller="MyController"=
User: <input type="text" ng-model="user"> <br/> <br/>
City: <input type="text" ng-modeal="city"> <br/>
<br/>
Address: {{address function(}}}
= fdiv
< 2CTpt>
var app = angular.module(MyApp', [1);
app.controller(MyController', function($scope) {
$scope.user = "AAA"
$scope.city = "Puna®;
$scope.address_function=function() {
return $scope.usar +" lives in city "+$scope.city;
h
3k
< fscript=
</body>
< /html>
Now we will create three modules from above code -

1. Application Module 2. Controller Module 3. Driver Module or Use Module
Step 1 : Creating Application Module
For application module we will simply declare the application module using

angular.module function. We've passed an empty array to it. This array generally

contains dependent modules.
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AngularJS Document[MyAppDemo.js]
var App=angular.module('MyApp', [1);
Step 2 : Creating Controller Module

The controller MyController is declared using App.controller function.

AngularS Document[MyControllerDemo.js]
App.controller{'MyController', function($acope) {
$scope.user = "AAA"
$scope.city= "Pune"
$scope.address_function=function() {
return $scope.user+" "+$scope.city;
}

s
Step 3 : Creating Driver or use Module

This module will invoke the above modules and will display the result. The two

scripts defined in above steps are included in this document using the <script src> tag.

Then using ng-app and ng-controller directives the MyAppDemo.js and
MyController.js modules are mapped.

AngularJS Document[ModuleDemo.html]

< |DOCTYPE html=

<html>

< goript sto="https://ajax.googleapis.com/ajax/libs/angularjs/1.3. 14/angular.min.js" > < /scopt=
< soript src = "MyAppDemo.js"> </script> .

< script st = "MyControllerDemo.js"= < /script = } il i e

<body >

= div ng-app="MyApp" ng-controller="MyController" =
User: <input type="text" ng-model="user"> <br/> <br/>
City: <input type="text" ng-model="city" > <br/>

<hbr/=

Address:{{user + " lives in" + city}}

</div=

< /body >

< fhtml>
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Step 4 : The output can be viewed as

Jdi/ModuleDer % | =

€ (O file///d:/ModuleDem: ¢ »

User- [AAA

City: |Pune

Address-AAA lives in Pune

Review Question

1.  Explain the use of module in Angular Js.

EE] Routes

» If you want to navigate to different web pages without reloading the entire

application we can use the ngRoute module.
s Jtisused in angular.module.

Let us first see the following example, that uses the ngRoute. After this example, we
will have detail discussion on routes and navigations in Angular JS.

Step 1 : Create main page, that contains the hyperlinks for navigation. It is as follows -

routerDemo.htm

<|DOCTYPE html>

<html>

<hsad>

< script stc = "https://ajax googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js" > < /script >
< =script stc = "https://ajax googleapis.com/ajax/libs/angularjs/1.3. 14/angular-route.js"> < /script >
< script type ="text/javascript’ stc="router1 js"> </script>

< fhead >
<body ng-app ="app>
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Step 2: Now create a Javascript page(.js file) that contains configuration for router and

<h3=>
< a hraf="#/red-msg'> What is the color of an Apple? </a>
<br=<br>
= a href="#/blue-msg'> How is sky? </a>
<br=
</h3=
< div ng-view > < {div>
< /body>
< fhtml >
controllers.
routeri.js

var app = angular.module{'app’, ['ngRoute']);

app.config(['$routeProvider' function($routeProvider ){

HY:

$routeProvider

awhen(/red-msg’, {
templatelrl:'red.htm',
controller: ‘messagel’

)

awhen(/blue-msg’, {
tamplataUrl:'blue. htm',
controller: ‘message2’

H

awhen(/,{
template:'<h2>Walcome Page</h2>"

h

app.controller(messagel’, function{$scope){

3k

$scope.colorName = Red'

app.controller(message’ function{$scope){

ik

Step 3: Now above mentioned html files are as follows

red.

$scope.newName = 'Blue'

htm

<h3>
Apple is {{colorName} }
</hi=

blue.htm
=h2=
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Sky is {{newName} }

</ha>=

Step 4: The output is as follows — Firstly the default web page is displayed with
Welcome message.

E localhost/angular_ExfrouterDen: X +

L r & @ localhostfangular ExfrouterDemo himes W = o

What is the color of an Apple?

How is skv?

Welcome Page

Then click on the first hyperlink.

E localhost/angular_ExfrouterDem: X +

< - C @ localhost/angular_Ex/routerDemo.htm#/red-msg

2: This #/red-
msg gets added

What is the color of an Apple?'_[ 1: Click this hyperlink J

—

How is sky?

- 3: This message gets
Apple is Red «— displayed on the web page

Similarly on clicking another hyperlink, the page gets navigated to another html
file(blue.htm) and the contents of that file are displayed on the web page.
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— (N X
localhost/angular_Ex/routerDermn: X +

<« C @ localhost/angular_Ex/routerDemo.htm#/blue-msg w = ° :

What is the color of an Apple?
How is sky?

Sky is Blue

Note that, the above output clearly shows that we need not have to reload the entire
application for navigating to another web page.

Routing is mainly used in Single Page Applications(SPA) in which new contents are
actually injected in the existing web page.

Routing is available both at the server as well as the client side. Note that above
example is executed at the server level(XAMPP).

Following are the steps used for using ngRoute are -

Step 1[Include Section] : Include angular-route.js after including angular.min.js file. That
means, it should be as follows -

< script src = "https://ajax. googleapis.com/ajax/libs/angularjs/1.3.14/angular.min.js" > </script >

< =script stc = "https://ajax googleapis.com/ajax/libs/angularjs/1.3. 14/angular-route.js"> < /script >
Step 2[module dependency]: Use module dependency using ngRoute as follows -

var app = angular.module(‘app’, [ngRoute']);

Step 3[Configuration] : Now the routes need to be configured. The configuration means -
which HTML files are loaded on particular routing, what are the view associated with
them and what are the controllers that must be associated with these views. For this
configuration we have to use SrouteProvider. With the $routeProvider you can define
what page to display when a user clicks a link.

The sample code for such configuration is -
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$routeProvider
awhen(/red-msg’, {
templatell:'red. htm',
controller: ‘messagel’
)

Step 4[viewing the contents] : In above given example, we are fetching the contents from
red.htm and associating those contents with the controller. The controller will model
those contents. These contents will then be viewed using ng-view. The contents can be
injected into the view. For that purpose you need to add up following code in your
application
< div ng-view>
< fdiv>

Note that the contents displayed in this view are dynamic. That means, when the
templateUrl of configuration changes, then accordingly the contents will be displayed or

rendered by the view. That means -

app.config([$routeProvider' function($routeProvider){
$routeProvider
.when(/red-msg’, {
templatelrl:'red.htm',
controller: 'messagel’ The contents of
3 redhtm will be
displayed in wview
<div ng-view> with  the  values
___/__’————‘/— represented by the
=/divs controlled messagel

Fundamental Definitions of terms used in routing
1) ngRoute : The ngRoute module provides routing and deep-linking services and
directives for Angular]S applications. We Use module dependency using ngRoute.
It is as follows
var app = angular.module(*app’,[ngRoute’]);
Here, app is a name of the module for which we have to use routing.
2) routeProvider : The ngProvider is used for configuring routes.
3) When : It just states that when the relevant path is chosen, use the route to display

the given view to the user. The syntax is as follows -
when(path, route)
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4) tempalteUrl : The templateUrl specifies the path of the filename which is to be
displayed using routing.
5) template : Using template we can specify the text message that is to be displayed on

the web page on routing.

6) Controller : The name of the controller is specified using controller property. The
use of controller in Angular ]S is to control the flow of data.

EX] Angular JS Forms and Validations

» Form is a collection of various controls.
» Angular]S support two types of controls - Data binding and validation controls.
» Various controls supported by Angular]S forms are -

o Input

o Select

o Button

o textarea.

1. Input Control

User can type some text in the text box and the same text can be displayed on the
Angular]S document. For this binding we use inside the <form> tag.
<input type="text" ng-model ="name" >
Following example illustrates the use of input control. When user types the text inside

the text box, it will be displayed along with the Welcome message.

AngularJS Document[inputDemo.htmi]
<html=
<head=
< title>Input Control Demo< ftitle
< geript src = "https://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js" = < /script >
< /head>
<body=
<div ng-app = ">
<form>
=p>Enter your Name: <input typa = "text" ng-model = "namea"> </p>
< fform >
=p>=Welcome {{name}}</p>
=</fdiv=
</body>
< fhtml >
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Input Control [ % '+

& O filey///dinputDemo.h: ¢ » | =

Enter your Name: [Mr.ABC

Welcome Mr ABC

2. Checkbox
We can have checkbox components on the Web document using Angular]S. For

having checkbox , the input type must be "checkbox"
< input type="checkbox"' ng-model="chked">
Here is an illustrative example for checkbox

AngularJS Document[{CheckBoxDemo.html]
<IDOCTYPE html>
<html>
= gcrpt sto="http://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js"> < /script >
<body>
<div ng-app=""=>
<form:=
Check the checkbox
<input type="checkbox" ng-model="chked">
< fform >
=h4 ng-show="chked">Whsn you check the checkbox this message will be displayed</hd>
=</div>
< /body>
< /html >
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Jd:/CheckBoxl X 4

& (D file/t/d: /CheckBoxDe: a »

Check the checkbox ]

When yvou check the checkbox this message will
be displayed

3. Radio Button

The radio button is basically a group of buttons which allows you to choose one value
at a time.

Let us see an illustrative script that uses Radio button control

AngularJS Document[RadicButtonDemo.htmi]
<|DOCTYPE html>=>
<html>
= script sroc="http://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular.min js*> </script >
<body ng-app="">

= form =
Select the color: <br/>
<input type="radio" ng- ="golor" value="r">Red <br/>
=<input type="radio" ng- ="color" value="g">0Green <br/>
=input type="radic" ng- ="golor" value="b">Blue <br/>
< fform >

= div ng-switch="color">
< div ng-switch-when="r">
<p> You have chosen Red Color </p>
< fdiv>
< div ng-switch-when="g">
<p> You have chosen Green Color </p>
< fdivz
< div ng-switch-when="h">
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=p> You have chosen Blue Color </p>

</div=
< /div>
< /body>
< fhtml >
S ouput
_ — o ¥
fdi/RadicButte 3 +
€& (O file:///d:/RadioButton e » =
Select the color:
ORed
O Green
® Blue
You have chosen Blue Color
Script Explanation
1.  We have used <form> </form> tag inside which the <input type="radio"> is taken
for display of radio button.

2. The ng-model directive is used to bind radio buttons with HTML document, the
ng-model is created for a group "color”. the values are set as "r", "g" or "b"

3. In this script we have taken ng-switch directive to hide and show HTML
sections depending on the value of the radio buttons. When the value of
particular radio button is matched, then corresponding message is displayed.

4. The selectbox
The dropdown list can be created using <select> <option> tags. For example

AngularJS Document[SelectBoxDemo.html]
< IDOCTYPE html=
=<html>
< script sto="http://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js"> < /script >
<body ng-app=">
<form=
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€| @ Fileygfoi/SelectBoxDer

Select the color:

5. The button
We can create a button control and invoke some functionality at its click event. For

example

AngularJS Document[ButtonDemo.html]
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JdifButtonDerr

| € ) @ tieyyyd:/Buttonbemo.

“Enter Wn'ﬁa&nﬂ“ [-x*r;'

In above script on ng-click event the function display is invoked. This function
displays the name typed by the user in the input text box.

Review Question

1.  Explain various form elements with example in angular js.
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EX] Data Binding

Concept of Data Binding : Data binding is a technique of establishing a connection
between view and controller and exchange of synchronized data performed by angular |5

in automatic manner.

There are two ways to perform data binding,

(1) One way data binding (2) Two way data binding ]

1) One way data binding : This is a kind of data binding in which data is sent from

controller to view.

Wi = Data Cantioller

Fig. 3.5.1 One way data binding

Example Program : Following is a simple application created in Angular ]S that
demonstrates the one way data binding. In this application, we bind the data such as roll

number and name of the student from controller to view.

Step 1 : Create a Controller in a JavaScript(js) file as follows -

oneway.js
var app = angular.module{*app",[]);
app.controller(Student’,[$scope’ function($scope){

$scope.rollNo = 101;
$scope.studname = "Chitra";
H)
Step 2: Create a view in HTML file as follows -
oneway.html
<html=
<head>
<title> < ftitla>
< acript src = "https://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js" =
< fscript>
< sCTipt type = “text/javascript’ src = "oneway.js"> </soript>
< fhead >

<body ng-app = "app">
= div ng-controller ="Student">
=h3> One way Data Binding using expression evaluation </h3>
<div=
The Roll Number iz {{rollNo}} <br>
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The Name is {{studname}} <br>
=</div=
<br=-<br>
=h3> One way Data Binding using ng-bind =/h3>
<divz
The Roll Number is <span ng-bind = "rollNo"=> </span=> <br>
The Name is <span ng-bind = "studname"> < /span> <br>
< fdiv=

< fdiv
< fbody >
< fhtml>

Step 3 : Open some suitable web browser and load the above html file.

o O b
localhost/angular_Ex/DataBindine X~ =

< C @ localhost/angular_Ex/DataBindi.. ¢ =J e :
One way Data Binding using expression evaluation

The Roll Number is 101

The Name is Chitra

One way Data Binding using ng-bind

The Roll Number 1s 101
The Wame 15 Chitra

Script Explanation : In above created application,
» Data flows from controller(present in .js file mentioned in step 1) to view or other
words we can say data is propagated from scope to view.
» View data(present in htm file given in step 2) is not propagated back to the
controller.
» For propagating the data from controller to view we use either expression
evaluation in {{ }} or can use ng-bind directive.

# Note that in above given output the values of rollnumer and student name are

displayed on view. That means these values are passed from controller to view.
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2) Two Way Data Binding : It is a kind of data binding in which data is sent from
controller to view and from view to controller in a synchronized manner.

Data
Wiew Controler
Cata

Fig. 3.5.2 Two way data binding

Example Program : Following is a simple application created in Angular |S that
demonstrates the two way data binding. In this application, we bind the data such as

rollnumber and name of the student from controller to view and from view to controller.

Step 1: Create a Controller in a JavaScript(js) file as follows -
twoway.]s
var app = angular.module(*app",[]};
app.controller(Student’, [$scope’, function($scopa) {
$scope.rollNo = 101;
%scope.studname = "Chitra”;
H
Step 2: Create a view in HTML file as follows -
twoway.html

<html=
<head>
< title> < ftitla=
< acript src = "https://ajax.googleapis.com/ajax/libs/angularjs/1.3.14/angular. min.js" =
< /script>
< scrpt type = “text/javascript’ src = "twoway.js"> </script>
</head>
<body ng-app = "app">
< div ng-controller ="Student"=>
<genter><h2> Demonstration of Two way Data Binding </h2> </center>
=divz
The Roll Number is: <strong> <span ng-bind = "rollNo"> </span> </strong> <br=
The Name is: <strong> <span ng-bind = "studname"> < /span> </strong> <br>
</fdiv>
<hr>
= strong> Change the values in the following text boxes... </strong=
<hbr>
<input type = text ng-model ="rollNo"/><br>
<input type = text ng-model ="studname"/> <br>
< fdiv
< /body>
< /html>
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o a X

[E localhost/angular_Ex/DataBindin X | =

¢« -+ C @ localhost/angular Ex/DataBindi.. r =J ° :

Demonstration of Two way Data Binding

The Roll Mumber is: 101
The Name is: Chitra

Change the values in the following text boxes...
101 |
|Chitra |

Now change the contents of the text boxes and see the effect. The values get changed
instantly while changing the contents of the text box.

: - 2 = O *
localhost/angular_Ex/DataBindin. X +

& — C @ localhost/fangular Ex/DataBindi... % =J o :
Demonstration of Two way Data Binding

The Roll Number is: 555
The Name is: Archana

Change the values in the following text boxes...
555

Archand

Script Explanation : In above created application,

» Data flows from controller(present in .js file mentioned in step 1) to view and from
view to controller.

e View data(present in htm file given in step 2) is propagated back to the controller.
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For writing the data at view level we use the text box.

» Using ng-model ="rollNo" we can associate roll number to text box similarly using
ng-model ="studname" we can associate student name to the text box.

» For propagating the data from controller to view we use ng-bind directive.

» Note that in above given output the values of rollnumer and student name are
displayed on view. That means these values are passed from controller to view.
Similarly on view page if we change the roll number and student name in the text

boxes then those modifications are reflected immediately.

Review Questions

1. What is data binding ?
2. Explain one way data binding with suitable angular [S example.

3. Explain two way data binding with suitable angular |5 example.

EX] Creating Single Page Website using Angular JS

» Single page application is a web application that fits on a single page. That means
all the code present in .js, .html or .css file is retrieved with single page load.

» Single page applications or (SPAs) are web applications that load a single HTML
page and dynamically update the page based on the user interaction with the web
application.

» The navigation between various pages is performed without refreshing the whole
page.

# The typical layout of any single page web site is as follows -

Header

Mavigation
Links

Atk

Fogter

Fig. 3.6.1 Typical layout of SPA

o Header and Footer : The header element specifies the header for the document
or section A footer typically contains the author of the document, copyright
information, links to terms of use, contact information, etc.
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o Navigation Links : It is used for declaring a navigational section of the HTML
document. Websites typically have sections dedicated to navigational links

that enable the user to navigate the site.

o Article : This part specifies independent, self-contained content. It displays the

description part when the specific link is clicked.

Features of SPA

1) No page refresh : When you are using SPA, you don't need to refresh the whole

page, just load the part of the page which needs to be changed.

2) Better user experience : It is fast and responsive.

3) Ability to work offline : Even if user loses internet connection, SPA can still work

because all the pages are already loaded.

4) Easy for deployment : SPA are very easy to deploy in product applications.

5) Less bandwidth : SPAs consume less bandwidth since they only load web pages

once. Besides that, they can also do well in areas with a slow internet connection.

Example

Step 1: Create a javascript(.js) file as follows -
var app = angular.module{'myApp', ['ngRoute']);

app.config{function($routeProvider) {
$routeProvider

when('f, {

templataUrl : 'Thome. html’,
controller : '"HomeController'
B

.when(/about', {

templataUrl : 'about.html',
controller : 'AboutController’
B

.when(/contact', {
templatalUrl : ‘contact.html',
controller : '‘ContactController’
B

Jotherwise( {redirectTo: '});
k5

app.controller{HomeController', function($scope) {
$scope.message = 'Welcome to a home page';
3R
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app.controller AboutController’, function($scope) {
$scope.message = 'We are enthusiastic Web Developers';

3k

app.controller(ContactController, function($scopa) {
$scope.message = "Our contact information is present on this page';
b
Step 2: Create a view in HTML file as follows
<IDOCTYPE html=
< html ng-app="myApp">
<hsad>
<meta charset="utf-8">
<meta name="viewport" content ="width=device-width, initial-scale=1">
<link rel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7/css/bootstrap. min.css™ =
< geript sro="https://ajax.googleapis.com/ajax/libs/jquery/3.2.1/jguery.min.js"» < fscript =
=< gcript sro="https://maxcdn.bootstrapedn.com/bootstrap/3.3.7/js/bootstrap.min.js* > </script >
=< gcript sre="https://cdnjs.cloudflare.com/ajax/libs/angular.js/1.4.7/angular. min.js"> </script =
= script sto="https://cdnjs.cloudflare.com/ajax/libs/angular.js/1.4.7/angular-route.min.js"> < /script >
< /head >
<body ng-app="myApp">
< div class = "row">
<div class = "col-sm-11 well">
<center><hl=>0UR WEB SITE</hl> < /center>
< fdiv=
< fdivz
< div class = "row">
<div class ="col-sm-2 well" style = "background-color:pink;height: 100%" =
=ul>
<li= <a hraf="#/">Home</a></li=
=li>=<a hraf="#/about">About</a> < /li>
=<li= <a hraf="#/contact'>Contact</a> < /li>
=ful=
<hr><br>
< fdiv>
<div class ="col-sm-9 well" style="background-color:aqua;height: 100%" =
=div ng-view> = /div>
=br=><br><hbr=
< fdiv=
< fdiv>
< goript sre="appDemo.js"> < fscript >
< fbody >
< /html =
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Step 3: The required html files(mentioned in the script of step 1) that display the
contents on the web page are as follows -
home.htmi

<h3>{{message}}</h3>
about.html

<h3>{{message}}</h3>
contact.html

<h3>{{message}}</hi>

Step 4 : The output can be displayed as follows -

B mexiralorguba ot Bt £+

& = 3 D kasleradegda PSP spplrem iy w = n‘ i

OUR WEB SITE

] b ks weiarats ® |

[CE R SR

PRI+ TN ([ T [T I YT PR PR P TN P s T 9 GUR WEE SlTE

QUR WEE SITE

P e
[ |
- A

o bt ey e e I

QaaQa
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IX] setup Node JS Environment
* Naode]S is an open source technology for server.
» Using Nodejs we can run JavaScript on server.

# [t runs on various platform such as Windows, Linux, Unix, and MacO5.

Uses of Node.js
It can perform various tasks such as -
1) It can create, open, read,delete, write and close files on the server.
2) It can collect form data.
3) Itcan also add, delete, modify data in databases.
4) It generate dynamic web pages.

How to write and Execute Node.js Document 7
» For executing the Node.js scripts we need to install it. We can get it downloaded

from https://nodejs.org/en.
# The installation can be done on Linux or Windows OS5. It has very simple
installation procedure.
LR * K - I
« £ & nedesargion/ =@

CEATINCATION

Made.jz¥ iz a JavaScript runtime built on Chraome's W3 JavaScript engine.

£0lackLivesiMatter

New security releases now available for 15.x, 14.x, 12.x and 10.x
release lines

Download

14.16.0 LTS 15.11.0 Current

Recommended For Maost Users Latest Featunss

4+ Scrollto wop
Othar Downlnacks | Changelng | AF Dacs  OtharDownbasds | Changslog | &R Docs

Or haye a lonk at the | ons Term Supnert (TS schedule
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» Download node MSI for windows by clicking on 14.16.0 LTS or 15.11.0 Current
button.

» After you download the MSI, double-click on it to start the installation as shown

below.
S . ==

Welcome to the Node.js Setup Wizard

n . d e The Setup Wizard wil install Mode.js on your computer,
c

sak | mMext ] [ cancel |

» (lick Next button to read and accept the License Agreement and then click Install.
It will install Node.js quickly on your computer. Finally, click finish to complete the
installation.

s Verify Installation
In order to verify the installation we have to open a command prompt and type the

following command -

B Command Prompt — O X,

D:\>node -v
wvld.15.4

D:Yy>
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» If the nodejs is successfully installed, then some version number of the node.js
which you have installed in your PC will be displayed.

» After successful installation we can now execute the Node.js document. The Node.js
file has extension .js.

» Following is a simple node.js program which can be written in notepad.

app.js
console.log("Welcome to first Node.js Application program");
Qutput
B Command Prompt = O >

D:\>node app.js
Melcome to first Node.js Application program

LA

I¥] Package Manager
» A package in Node.js contains all the files you need for a module.

» Modules are JavaScript libraries you can include in your project.

» The NPM stands for node package manager.

» NPM consists of two main parts:
1) a CLI (command-line interface) tool for publishing and downleoading packages,

and

2) an online repository that hosts JavaScript packages

» NPM gets installed along with the installation of node.js. To verify the presence of
npm package on your machine install following command -

Bl C\Windows\System32\cmd.exe — (m] X

D : \Nodel5Examples»npm --wversion
p-l4.1@

D : YNodelSExampless
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Installing Modules using npm

For installing any node.js module we have to use install command. For example -

i B C\Windows\ System 35 cmd exe - O *

:\NodelSExamplessnpm install express =— | [55ue this command |
created a lockfile as package-lock.json. You should commit this file.
mypackage@l.8.1 Mo repository field.

+ expressid.17.1
added 50 packages from 37 contributors and audited 50 packages in 4.969s
found © wulnerabilities

D:\NodelSExampless_

» As soon as we issue this command the package-lock file gets generated in the
current folder.

» For using this module in our program we have to use following command -
var ax = raquire(‘'express');

Example of using the existing module

Step 1 : We will install the module upper-case by issuing the install command

B ChiwWindows\System 32 cmd.exe — [ *

[): \WodelSExamplesznpm install upper-case
B WARN mypackageil.®.1 No repository field.

+ upper-case@2.@.2

dded 2 packages from 2 contributors and audited 52 packeages in 4.847s
ound & vulnerabilities

[: YNodelSExamples s
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Step 2 : You can locate this module inside your_folder/node_modules. Now open any
suitable text editor and write node js script that makes use of this module.

moduleDemo.js

var upp_ch = require({'upper-case');
console.log{upp_ch.upperCase("i am proud of you"));

Output
B C\Windows\System32\cmd.exe - O *
™
D : \NodelSExamples>node moduleDemo. js
[ AM PROUD OF YoU
D: \Node]SExamples>
L

Use of npm init

» We can create our own package using following steps

Step 1 : Create a sample folder. Open command prompt and go to that directory location.

For instance — I have created a folder named nodejsexamples . Issue the command npm
init at the command prompt.

Bl rpm _ i

Mierosolt Hindows [Veorsion 10.8.17041 884] ~
() 2098 Microsalt Cocparation. Al rights recerwed.

Do ANede TSExumplos»npsa Inil
This utility will walk you through creating & package.json [dle.

ey coreers Phe mosd commen ibems, aml bries to poess sensihle defasd s,

See ‘npm help dinit” for delinitive documentaticm on these lield=
andl exactly what tThey do.

Use “ppm install <pkp»” alterwsrds to dinstall a packaps and
cave it A5 A dependency in the packapa.j=an +ile.

Brecs "L ak any time o quit.
packaps name: (nadejeexanples)
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Step 2 : Now fill the information about the package.

B CiWindows\System3Acmd exe = O *

Press ~C at any time to quit.

package name: (nodejsexamples) mypackage
version: (1.8.8) 1.8.1

Hescription: This is my first package!!!
ntry point: (callbackDemo.js)

est command: runpackage

1t repository:

eywords:

uthor: A_A.Puntambekar

icense: (ISC)

bout to write to D:\NodelSExamples'\package.json:

(
"name": "mypackage",
“"wversion™: "1.8.1",
"description”: "This is my first packagel!!"™,
"main"”: "callbackDemo.js",
"scripts": {
"test": "runpackage”®
}s
"author™: "A.A.Puntambekar™,
"license™: “ISC"

[[s this OK? (yes) yes

[ \ModelSExampless v

Once you execute the above commands, the package.json gets created. You can open

and test it using simple notepad.

IXE] Features

Following are some remarkable features of node.js -

1) Non blocking thread execution : Non blocking means while we are waiting for a
response for something during our execution of tasks, we can continue executing
the next tasks in the stack.

2) Efficient : The node.js is built on V8 JavaScript engine and it is very fast in code
execution.

3) Open source packages : The Node community is enormous and the number of
permissive open source projects available to help in developing your application in

much faster manner.
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4) No buffering : The Node.js applications never buffer the data.

5) Single threaded and highly scalable : Node.js uses a single thread model with
event looping. Similarly the non blocking response of Nodejs makes it highly

scalable to sever large number of requests.

1. List and explain the features of node.js

¥ console Object

The console object is a global object which is used to print different levels of messages

to stdout and stderr.

The most commonly used methods console object are consolelog console.info,

console.warn and console.error. Let us discuss them with illustrative examples

1) console.log([data]l, ..]) : It is used for printing to stdout with newline. This

function can take multiple arguments similar to a printf statement in C.

consolel js
var emp name = 'Ankita,
emp depts = {
deptl: 'Sales', dept2: 'Accounts'
|5
conscle.log('Name: %s'+"n'4+ Departments: %j\emp name, smp depts);

Output

B Command Prempt | b4

Departments: {“deptl":"Sales”,"dept2™:"&ccounts™}

- v Mode 15Exan p lesy =t

2) console.info([data][, ...]) : This method is similar to console.log.

console.js
var emp_name = 'Ankita’,
emp depts= {
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deptl: 'Sales,
dept2: 'Accounts'};
console.info(Name: %s'+"\n'+ 'Departments: %j,emp_name, emp_depts);

Output
Name: Ankita
Departments: {"deptl":"Sales""dept2":"Accounts"}

3) console.error ([data]l, ...]) : This method prints to stderr with newline

console3.js

var code = 401
console.error{Errorlll,code)

Output
Errorill 401

4) console.warn([data][, ...]) : This method is similar to console.error() method.

Consider following example — in which using the fs module we open a text file. If the

file does not open successfully then console.warn() method displays the warning

message.

consoled.js
var fa = require(fs');
fs.open("input.dat","r", function(err,fs){
if{err)
console.warmn(err);
alza
console.log("File opening successiullll");

b
Output

B Command Prompt s 1 e

de consoled

; ENOENT: no such file or directory, open 'D:\Nodel5Examplesiinput.dat®] {

D:\NodelSExamplesy
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1. Explain any four methods of console object in node.js with suitable examples.

EX] Concept of Callbacks

What is callbacks ?
Callbacks is a is a function which is usually passed as an argument to another function

and it is usually invoked after some kind of event.

How it works ?
The callback function is passed as an argument to another function. When particular

event occurs then only it is invoked.
By the time callback function is executing another task gets executed.

Hence execution of callbacks is asynchronous execution.

Example Code

Step 1 : Create a simple text file named “myfile.txt” as follows -

myfile.ixt

How are you?

Jack and Jill went up the hill,
to fetch a glass of water

Step 2 : Create a JavaScript file(.js) that contains the callback function

callbackDemo.js
var fs = require("fs");
console.log("Serving Userl")

fz.readFile({'myfile.txt', function (err, data) {
if (e1r) return console.error(err);
consolelog("*** Contents of the File are...***");
console.log{data.toString());

I3k

console. log("Serving Usar2");

console. log("Serving Usaer3");
console.log("Good Byalll");

Output
Di\NodeJSExamples > node callbackDemo.js
Sarving Userl
Serving User2
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Program Explanation : In above program,

5) We have to read a file named myfile.txt, but while reading a file it should not block
the execution of other statements, hence a call back function is called in which the
file is read.

6) By the time file gets read, the remaining two console functions indicating “Serving
user 1" and “Serving user 2" are not blocked, rather they are executed, once the
contents are read in the buffer, then those contents of the file are displayed on the

console.
Review Question

1. Explain the callbacks in node js with suitable example.

Quaa
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X1 Events and Event Loop

EXK] Introduction to Events

» Event-driven programming is a programming paradigm in which the flow of the
program is determined by events such as user actions (mouse clicks, key presses),

sensor outputs, or messages from other programs/threads.

Evenl
loop

)

Event emitter Event gusale Event handlers

Fig. 5.1.1 Event driven architecture in node.|s

What is Event ?
* Every time when user interacts with the webpage, event occurs when user clicks

mouse button or presses some key on the keyboard.
* When events are triggered, some functions associated with these events get
executed.
* Event driven programming makes use of the following concepts —
i) When some events occur, an event handler function is called. This is basically
a call back function.
ii) The main program listens every event getting triggered and calls the

associated event handler for that event.

Concept of Event Emitter :

* The Eventmitter is a module that facilitates communication between objects.
* The emitter objects performs following tasks —
1) It emits named events.
2) Registers and unregisters listener functions.
* Basically EventEmitter is a class which can be used to raise and handle custom

events.

Steps for using event handling in Node.js
Step 1: import the ‘events’ module and create an instance of it using following code -
var events = require('events');
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Step 2 :

Step 3:

Step 4 :

Step 5:

Then create an instance of EventEmitter() class. This instance is created because

we have to call on() and emit() functions using this instance.

Then define a callback function which should be called on occurrence of event.

This function is also called as event listener funciton.

Then register the event using on() function. To this function name of the event

and callback function is passed as arguments.

Finally raise the event using emit() function.

Example Code

eventDemo1.|s

/{ get the reference of EventEmitter class of events module

var events = require('svents');

ffcreate an object of EventEmitter class by using above refarence
var em = new avents. EventEmitter();

wvar myfunction = function() {
console.log("When event ocours, My Function is called")

//Bind FirstEvent with myfunction
em.on('FirstEvent', myfunction);

// Raising FirstEvent
em.emit('FirstEvent');

Output

D:\NodeJJSExamples >node eventDemol.js

When event occurs, My Function is called.

Program Explanation : In above program,

1) We have to import the ‘events’ module.

2) Then we create an object of EventEmitter class.

3) For specifying the event handler function, we need to use on() function.

4) The on() function requires two parameters - Name of the event to be handled and
the callback function which is called when an event is raised.

5) The emit() function raises the specified event.
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Example Code for Passing data along with event

We can pass some data inside the event, following example illustrate the same -

eventDemo1.]s

/f get the reference of EventEmittar class of events module
var events = require('svents');
/fcreate an object of EventEmitter class by using above refarence
var em = new events.EventEmitter();
var myfunction = function{datal,data2) {
console.log("When event occurs, My Function is called");
console.log("Data passed is: "4+datal+" "+data2);

}

[/Bind FirstEvent with myfunction
em.on(FirstEvent', myfunction);

/f Raising FirstEvent
em.emit('FirstEvent','datal’,'data2');

Output

D:\NodeJJSExamplas >node eventDemol.js
When event occurs, My Function is called
Data passed is: datal data2

EX¥] Concept of Event Loop

Node Js is a single threaded system. So it executes the next task only after

completion of previous task.

The event loop allows Nodejs to perform non-blocking 1/O operations evenif the
JavaScript is single threaded.

Event loop is an endless loop which waits for tasks, executes these tasks and sleeps

until it receives next task.
The event loop allows us to use callback functions.

The event loop executes task from event queue only when the call stack is empty.

Empty call stack means there is no ongoing task.

Event loop makes execution fast.
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Event Loop Execution Model

Javagcript Engine Ihread
Fool
) Blocking
ryappis | Callstack Event Queue operations
Event Ionp) i
" OO0O0a -
Task1 - - Ta=kn Execute callback

Fig. 5.1.2 Event loop execution

» The Event Loop is a main loop running continuously for executing the callback
functions. When an async function executes, the callback function is pushed into the

queue. The JavaScript engine doesn't start processing the event loop until the code
after an async function has executed.

Example Code
console.log("Task1");
console.log("Task2");

setTimeout(function() {consola.log("Task3") },1000);
console.log("Taks4d");

Output

BN Command Prompt — O X

D:\Node]SExamples>node EventlLoopDemo.js
Taskl
Task2
Taks4
Task3

D:\NodelSExamples>_
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Phases of Event Loop

Various phases of event loop are —

1)

2)

3)
4)

5)

6)

FPending

Callbacks

T Idla,
IFIEEe: Frepars

Closa
Callback

\. ./

\\
Chasl

Fig. 5.1.3

Timers : This is the first phase in the event loop. It finds expired timers in every
iteration (also known as Tick) and executes the timers callbacks created
by setTimout and setInterval.

Pending callbacks : It handles I/O callbacks deferred to the next iteration, such as
handling TCP socket connection error.

Idle, prepare : It is used internally.

Poll : The Poll phase calculates the blocking time in every iteration to handle I/O
callbacks.

Check : This phase handles the callbacks scheduled by setlmmediate(), and the
callbacks will be executed once the Poll phase becomes idle.

Close callback : This phase handles callbacks if a socket or handle is closed
suddenly and the ‘close’ event will be emitted.

EE] Timers

Timers module in Node js provides a way for scheduling the functions to be
executed on some given time.

For using the timers module in Node.js it is not required to import it via require()
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function as all the methods are globally available to JavaScript APIL. Hence we do
not have to use require in the source code while use timer functions.

o There are three set timer functions used in Node.js

[1. setTimeout() 2. setlImmediate() 3. setlnterval() ]

Let us understand them with suitable examples -

1) setTimeout() : This function is used to set one time callback after delaying by some
milliseconds.

Syntax

setTimeout(function,delay in milliseconds)

Timer1.|s

console.log("Task1");
setTimeout(function() {console.log("Taks2:Executing After 4 seconds") },4000);

console. log("Task3");
Qutput

B8 Command Prompt

D:\NodelSExamples>node Timerl.]js

Taskl

Task3
Taks2:Executing After 4 seconds

D:\NodelSExamples>

Example code for the function having some parameters
We will now discuss to use setTimeout function for accepting a function with

parameters. The function that will be passed to setTimeout along with parameters has

following syntax
setTimeout(function name, delay in milliseconds,parameter],parameter2, ...});
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Timer2.Js

consols.log("Greeting message will be displayed soon...");
var myfun = (user) => {

console log("Good Moming "+user);
|5
setTimeout|{myfun, 1000," Ankita");
Output
Bl Command Prompt - O #

D:\NodelSExamples>node timer2.js
ﬁreeting message will be displayed soon...
Good Morning Ankita

D:\Node]SExamples>_

2) setimmediate() : This function schedules the immediate execution of callback function
after I/O event.
The syntax is
setlmmediate({) => {
Jffunction body
b
We don't need to pass any time interval to this method. The first argument is the
function to execute. You can also pass any extra arguments to this function .

This method will execute a function right after the next code blocks which is present
after the setlmmediate function.

For example -

console. log("Started!1");
setlmmediate({) => {
console. log("Now Executing setimmediate Block....");

b
console.log(*Task1"); Note that these console.log statements will execute first
consola.log("Taks2"); and then immediately after that the setimmediate

function will execute.
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Bl Command Prompt - M ]

[:\Model5Examples>node timerd.js
Startedl ]

Taskl

Taks2

Mow Exccuting setImmediate Elock....

[:\ModelSExamplas »

3) setinterval() : This function helps to execute a task in a loop after some time interval.
This function has the same syntax as that of setTimeout.
Syntax
timerld = setInterval(func|codes, [delayl, [argl], larg2], ...)
For example
var myfun = () => {
console.log("Hello");

ki
setInterval(myfun, 1000);

B Command Prompt — O X

D: \MNodel5Examples>node timer3.js
Hello

Hello

Hello

Hello

Hello

Hello

Hello

Hello

Hello

Hello

Hello

Hello

Hello

Hello

Hello

L

D: \NodelSExampless e
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The above code present in the function myfun gets executed after every
1000 milliseconds. To break this program running in a loop we have to press control+c.

EX] Error Handling

When some error occurs in asynchronous programming, we must use throw
statement.

The error is treated as an event and using on() method we use the uncaughtException
to handle error gracefully.

Following example shows how to handle the error in the simplest manner

ErrorHandle1.js
var fs = require(fs');
fs.readFile("inp.t=xt", function(error, data){
if(error)
throw error;
console.log(data);
b
process.on("uncaughtException”, function(error){
console.log("Exception caughtllll File is not present");

bi
Output
B Command Prompt — O pd
Pl
D:\NodelSExamples»node ErrorHandlel.js
Exception caught!!!! File is not present
D:\NodelSExamples>
W

EX Buffers, Streams, Work with File System

EXX] What is Buffer ?

= Buffer is class that allows us to store raw data similar to arrays.

» Itis basically a class that provides the instances for storing the data.

TECHNICAL PUBLICATIONS™ - An up thrust for knowladge




Advanced Web Programming 5-11 Node JS in Detalls

» Itis a global class so we can use it without any need of importing a buffer module.

Creating a buffer is very simple. For example
var buffer = new Buffer(10);
This will create a buffer of 10 units.
Similarly we can create a buffer as follows -
var buffer = new Buffer([1,2,3,4,5], "utf8");
The second parameter which we have passed here is encoding scheme. It allows

various encodings such as utf8(this is default one), ascii,ucs2,base64, or hex.

The syntax for writing to the buffer is
write(string|,offset],|,length]|.encoding])

where

string : It is the string to be written to the buffer.

offset : It is the index from where we can start writing. The default value is 0

length : It indicates the number of bytes to be written to the buffer.

Encoding : It indicates the desired encoding. The default one is “utf8”.

Example Code
Following is a simple node js program that shows how to write data to the buffer.

BufferExample.js

var buffer = new Buffar(50);
buffer.write("Good Moming");

console.log(buffer.toStrning(uti'));
Output

Good Morming
Program Explanation: In above program,
We have used write method for writing to the buffer. For displaying the string written
to the buffer we have to use toString method along with the encoding scheme.
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The syntax for reading from buffer is as follows —
toString(|encoding][,start][,end])

where

encoding : It indicates the encoding scheme. The default one is “utf8".
start : Beginning index is indicated by this value. The default is 0.
end : Ending index is indicated by this value.

Example Code

var buffer = new Buffer(50);
buffer.write("Good Morning®);
console.log(buffer. toString(futfs"));

EX¥] Concept of Stream

Stream can be defined as objects that reads data from source or writes the data to the

destination in contimuous fashion.

The stream is an EventEmitter instance that emits several events. Following are the

events that occur during stream operations —

1) data : This event is fired when we want to read the data from the file.

2) end : When there is no more data to read then this event is fired.

3) error: If any error occurs during reading or writing data then this event is fired.

4) finish : When data is completely flushed out then this event occurs.

There four types of streams,

1) Readable : This stream is used for read operation only.

2) Writable : This stream is used for write operation only.

3) Duplex : This type of stream is used for both read and write operation.

4) Transform : In this type of stream the output is computed using input.

The steps that are followed to write data to the stream using node.js are as follows -

Step1:
Step 2:
Step 3:
Step 4 :

Import the file stream module fs using require.

Create a writable stream using the method createWriteStream.
Write data to the stream using write method.

Handle the events such as finish or error(if any)
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Following Nodejs script shows how to write data to the string,
writeStreamExample.js
var fs = require("fs");
var str = " This line is written to myfile";
var ws = fz.createWriteStream('sample. oit');
ws.write(str, utfg");
ws.end();
console. log("The data is written to the file...");
Output
Bl Command Prompt — *
rs
D:\NodelSExamples>node writeStreamExample.js
The data is written to the file...
D:\NodelSExamples»>type sample.txt
This line is written to myfile
D:\NodelSExamples>_
W

The above code is simply modified to handle the error event as follows -

var fs = requira("fs");

var str = " This line is written to myfile";
var ws = fs.createWriteStream('sample. txt');

ws.write(str, utfg");
ws.end();

console.log("The data is written to the file...");

console.log(err.stack);

i

"""" Read:Operation-.:

For reading from the stream we use createReadStream. Then using the data event the
data can be read in chunks.
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Example Code

var fs = require("fs");

var str = "

var rs = fs.createReadStream('sample.txt');
s.setEncoding("utf&");

Jffhandling stream event 'data’

rs.on('data’ function({chunk){
str + = chunk;

I3k

Jfhandling stream event 'end'

rs.on(end’ function(){
console. log(str)

3k

/fhandling stream event "error’

rs.on('ermor ,function (e ){
console.log(err.stack);

b

Sample.txt

This line is written to myfile

Bl Command Prompt

D:\NodelSExamples>node read5treamExample.js
This line is written to myfile

D:\NodelSExamples>»

The pipe operation is a kind of operation in which output of one stream acts as an

input of another stream.

TECHNICAL PUBLICATIONS™ - An up thrust for knowladge




Advanced Web Programming 5-15 Node JS in Detalls

There is no limit on pipe operation that means, all the output of one stream can be fed

as input to input to another stream.

Following are the steps used for using the pipe operation in your node.js program -

Step 1 : Import the ‘fs" module using require.
Step 2 : Create readable stream using createReadStream function.

Step 3 : Create writable stream using createWriteStream function.

Step 4 : Use the pipe() function for passing the data from readable stream to writable

stream.

Following example shows the use of pipe operation -

pipeExample.js

var {2 = require("fs");

var rs = fs.createReadStream('input.txt');

rz.setEncoding("utfs");

var ws = fs.createWriteStream('output.txt');

s.setEncoding("utf8");

1s.pipe(ws);

consolae.log("Data is transfered from ‘input.txt' to "output. e’ *);

Output
B Command Prompt - o
Exacution of

:\NodeJ5Examples»node pipeExample.js T T ] program
ata is transfered from 'input.txt® to 'output.taxt’

:\MNode)SExamples>type input.txt o | Display of input,t«
ello friends,

e.js is really amazing.
eally enjoying it.
:\Node)SExamples »
:\Node)SExamples >type output.txt —-=——— Display of output txt
elle friends,

e.js is really amazing.
eally enjoying it.
:\NodelSExamples s

EXE] File System
File system fs is implemented in the node.js using require function.
var fs = require('fs’);

The commeon operations used with the file system module are -

[ 1. Read file 2. Createfile 3. Update file 4. Delete file ]
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1. Read Operation

The read file operation can be performed synchronously or asynchronously.

For reading the file synchronously we use readFileSync method. And for reading the
file synchronously readFile

Normally while reading the file using asynchronous form we use callback function as
the last parameter to the readFile function. The form of this callback function is,
function(err, data)

{

fffunction body

}

Example code
var fs = require("fs");
fz.readFile('input.txt’ function{err,data){
if{err)
console.log(err);
console.log(data toString());
b

input.txt

Hello friends,

Node.js is really amazing.
Really enjoying it.

B Command Prompt = | b4

0:'WNodelSExamples*node readFileExample.js=
Helle friends,

Node.js is really amazing.
Really enjoving it.

0:\NodelSExampless

Similarly we can read the file synchronously using following command -

readFileExample.js

var fs = require("fs");

var data = fs.readFileSyne(input.txt');
console. log(data.toString());
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2. Create File Operation

We can create an empty file using the command open()
Syntax

open(path,flags|,mode|,callback)
where

path : It is the path of the filename.

flag : It indicates, the behaviour on opening a file. That means “r” is open file for

reading, “w" is for writing, “rs” is for synchronous mode, “r+” or “w+"” means open a file
for both read and write purpose and so on.

mode : it indicates readable or writable mode.

Callback : It is basically a function which has two arguments(err,data)
Example Code
var fs = require("fs");

fs.open('myfile.txt', 'w'function(err fila){
if{err)

console.log(err)
console.log('File created!!l);

bi
3. Update/Write File Operation

For writing to the file two operations are used most commonly -

[ 1. appendFile() and 2. writeFile() ]

The appendFile() method is used to write the contents at the end of the specified file.
Example Code
var fs = require("fs");
str = "This line is writtan to the fila";
fz.appendFile('myfile.xt', str, function{err){
if{err)
console.log(err)

console.log('File appended!|!');
b
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B¥ Command Prompt — O )4

D:\Node)SExamples>node appendFileExample.js A
File appended!!!

D:\NodelSExamples>type myfile.txt
This line is written to the file
D:\NodeJSExamples>g

The writeFile() method is used to write the contents to the file

Example Code
var fs = require("fs");
str = "This line is replacing the previous contents";
fz.writeFile('myfile.wt’, str,function(err){
if{err)
console.og(err)
console.log(File Writing Donelll');

o o

B Command Prompt = Ml *

D:\Nodel5Examples>node writeFileExample.js
File Writing Donel!!!

D:\Node]SExamples>type myfile.txt
This line is replacing the previous centents
D:\NodelSExamples>

4. Delete File Operation
To delete the file, we use unlink() method.
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Syntax

unlink(path, callback)

where

path : Is a path of the file to be deleted.

callback : It is a callback function with the only one argument for ‘error’.

Example Code
var {8 = require("fs");
fz.unlink('myfle.txt’ function(err){
if{err)
throw err;
console log("File is deletad!ll”);
b

Qutput

B Command Prompt

oy
:\NodelSExamples:node deleteFileExample. js Delating a file
File is deleted!l!

\NodelSExampless>type myfile.txt

The system cannot find the file 5pe=:ified.—%“mg if file gets delsted or not.

:\NodelSExamples:node deleteFileExample.js
:\WWodelSExamples'\deleteFileExample.js:4 Again trying to delete a delsted
throw err; PTRT
- file, hence exception is throwmn.

[Error: EMOEMT: no such file or directory, unlink 'D:\MNodelSExamplesimyfile.txt'] {
errno: +[33m-A858« [ 39m,

code: «[32m’ENOENT "+[ 30m,
syscall: «[32m"unlink”+[39m,

path: «[32m"D:\\NodelSExamples\myfile. txt '«[39m
K

|D:\NodeSExamples s
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EX] Networking with Node

Basics of Network Programming

Socket is the most commonly used term in network programing. Socket provides
the way by which the computers can communicate using connection oriented or
connection less communication.

A socket is basically an endpoint of a two-way communication link between two
programs running on the network. Typically these programs are Server program
and Client program.

Thus socket is OS-controlled interface into which the applications can send or
receive messages to and fro from another application.

A socket is bound to a port number so that the TCP/UDP from transport layer can
identify the corresponding application at destination.

Creating TCP server-client communication Application

Transmission Control Protocol(TCP) is a connection-oriented, reliable protocol

which supports the transfer of data in continuous streams.

The addressing scheme used in TCP is makes use of ports. On separate ports the
communication can be established concurrently by the system. During this
communication, the server waits for the client to get connected to a specific port for
establishing communication. This type of communication is called as socket
programming.

There are some ports which are reserved for specific service. These ports are called
as reserved ports. Various port numbers specifying their services are given in the

following table

Port number Service
21 FTP
23 Telnet
25 SMTP
80 HTTP
110 POP3

User level processes or services generally use port numbers >=1024.
A socket is bound to a port number so that the TCP/UDP from transport layer can
identify the corresponding application at destination.
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Application Application
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Sockel Socket
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Fig. 5.5.1 Client Server communication using TCP

» Server is a device which has resources and from which the services can be obtained.
For example : there are various types of servers such as web server which is for
storing the web pages, there are print servers for managing the printer services or
there are database servers which store the databases.

* C(lient is a device which wants to get service from particular server.

» First of all server starts and gets ready to receive the client connections. The server-

client communications occurs in following steps

Sr. No. Client Server
1. Creates TCP socket. Creates TCP socket.
2, Client initiates the Creates another socket for listening client.
communication. i) Accept message from client and
i) Communicate. repeatedly communicate.
3. Close the connection. Close the connection.

We have two build to node.js programs - One for server and other for client.

TCP Server Program
To build the TCP server program we have to follow the steps as given below -
Step 1: We use “net” module by adding following line at the beginning of both the
programs -
var net = require('net");
Step 2: Now we use the createServer() method for creating the stream based TCP server.
For that purpose we have to add following code in the program.

var server = net.createServer();

Step 3 : We use the event handler on for the server when any client gets connected to it.
In this event handling code we use the socket class. The attributes
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remoteAddress and remotePort will return the remote address and port number
of the client which is connected currently to the server.

Step 4 : Then using socket instance we can handle three events such as data,close and

error.

o For data event, the data received from the client is displayed on the console

using cosole.log method.
o For close event, the connection closing message is displayed to the client.

o If any error occurs during establishment of connection, the error event is fired,

and error message is displayed on the console.

Step 5: During this entire, client server communication Server must be in listening
mode. This can be done using listen method. To this method, the port number is
passed. The same port number must be used in the client program, so that both

the server and client can communicate on the same port number.

The complete code for server program using TCP is as given below -

Server.js
var net = require("net");

var server = net.createSarver();

server.on( connection” function({socket){
var clientAddress = socket.remoteAddress+""+ socket.remotePort;
console.log("Connection with the client %s is established!l®,clientAddress);

socket.on("data" function(mydata){
console.log(™n Data received from client is: %s", mydata.toString());
f/sewver sending data to the client
gocket.write("] am fine");
i
socket.once("close” function(){
console.log("Connection with %s iz closed!!l” clientAddress);
3k
socket.on("srror” function(err){
cosole. log("Connection error %s",err.message);
b
b
server.listan(8082, function(){
console. log("Server is listening to %{",server.address());
5
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TCP Client Progtam

Following is a client program, in which we are getting some input from the user
through command prompt and sending that data to the server. For reading the input
from keyboard we need to install readline-sync module. For installation of this module,

open the command prompt. The installation of this module is as follows -

Bl Command Nenmpe O ™

0 YWodelSEamn] o5 S TEFApn=npn install eeadline sync
aypockapesl 8.1 Mo pepeiloey tislil,

+ read] ine-syandd 2108

gzl 1 packege frow 1 conleibulor sl swliled 53 packsges in 8963
lowrnd B wulnerabilitics

I SHodedSExann les S TCPApns,

To build the TCP client program we have to follow the steps as given below -

Step 1: We use “net” module by adding following line at the beginning of the client
program.

var net = require('net");

Step 2 : As our server is running on port number 8082 and the localhost as the host, the
client must run on the same for establishing the communication between server
and the client. The instance of socket class is created and it is named as var
client.

const client = new net.Socket();

Step 3 : Now it is possible to establish a connection with the server using connect
method. For establishing the connection we should pass the same hostname and
port number as parameter.

Step 4 : Client can send the data to the server using write method. Here we are getting
the data when user enters some data through keyboard. For getting the data
from the console, we use the readline-sync module’s question method. The
required code for this operation is -

var read line = require("readlins-sync");

var mydata = read line.question("Enter some data for sending it to server: ")
clisnt. write{mydata);
Step 5: Two more events can be handled by the client program those are - data and end.
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* On the data event, the data received from the server is displayed on the console
window, using console.log
client.on("data” function{d}{
//body
b
* On the end event, the we can acknowledge the server than now client is going to
end.
client.on("end",function(}{
//body
hi

The complete code for client program using TCP is as given below -

client.js
var net = require('net');
var read_line = require("readline-sync");

const PORT = 8082;

const HOST = localhost';

/f create a TCP client

const client = new net.Socket();

client.connect{(PORT HOST function() {
console.log(®Connection has been established with server");
Jfclient sending data to server
var mydata = read line.question("Enter some data for sending it to server: )
clisnt. write{mydata);

b
client.on("data" function{d){
console.log("Data received from server is: %s",d);
clisnt.end();
b
client.on("end" function(){
console.log("Request is ended!ll");
b
For getting the output, open the two command prompt windows - One for executing
the server and other for executing the client program. Execute the server program first

and then client. The following output illustrates this application.
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B Cornmand Praript _ v Bunning server on
command prompt

D: \NodelSCxanples\TCPAgpenade sarver.]s
Server is listening to {Tsddress™:"::7, "Ffamily™; "IPwi™, "port™:5882]
Connection with the clisnt :-HF:-127 8.8 1:55467 ix establishedl!!

Runming client on
Data received from client is: Hella how are you?

; command prom;
Connection with ::ffFF:127.8.8.1:55467 is closed!!! pr e
L

D WHodelSCxanples\TCPApp >

B Curuniand Fromgst = a 4

:WHodelSCxemples TCRApprnode cllent.js

onnection has been established with serwer

Crnber some dala for sending it Lo server: Delle how are you?
ta received from server 1z 1 an fine

equest ix endedl]!

2 WHodelSExamp 1esA\TCPApRS

Creating UDP server-client Communication Application

* A datagram is an independent, self-contained message sent over the network whose
arrival, arrival time and content are not guaranteed.

It is a basic transfer unit associated with a packetswitched network. The
applications that communicate via datagrams send and receive completely
independent packets of information.

» For using UDP client server communication, the first and foremost thing which is
required is installation of UDP module.

» Following screenshot shows how to install udp module in the current working
directory.

Installing UDP Module
B Administrator Command Prompt = O »

= \Mode SExamples \WWDPAppenpm install udp
mypackageil @.1 Mo repository field.

+ wdpdrl . 8.9

ladded 1 package from 1 contributor and audited 54 packages in 2.358s
found @ vulnerabilities

d: \Nodel5Examples \WDPApp>

We have two build to node.js programs - One for server and other for client.
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UDP Server Program
To build the UDP server program we have to follow the steps as given below -
Step 1 : We use “udp” module by adding following line at the beginning of both the
programs -
var udp = require(*udp");
Step 2 : Now we use the createSocket method for creating the UDP sockets. For that

purpose we have to add following code in the program
var sarvar = udp.createSocket("udp4d");
var client = udp.createSocket("udp4d");

we create a UDP socket which will be udp4 for IPV4.

Step 3: We use the event handler on for the server when any client gets connected to

it.we can handle three events such as message listening, close and error.

o For message event, the data received from the client is displayed on the

console using cosole.log method. Similarly we can send the data to the server
using send method.

o For the listening event, the port number and ip address of the server on which
it is running is displayed.

o For close event, the connection closing message is displayed to the client.

o If any error occurs during establishment of connection, the error event is fired,
and error message is displayed on the console.

Step 4 : During this entire, client server communication Server must bind to one
particular port number. This can be done using bind method. To this method,
the port number is passed. The same port number must be used in the client
program, so that both the server and client can communicate on the same port

number.

The complete node.js code for UDP server is as given below -

server.js

var udp = require("udp");

var server = udp.createSocket("udp4”);
var client = udp.createSocket("udpd");

server.on("error’ function{err){
console.log("Errorlll* 4+ srr.message);
sarver.close();

ik
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server.on("'message” function(msg,info){

3k

console.log("Data received from client is: "+ msg.toStringy());
var mag="Hello friend";
//sending data to the server
server.send{msg,info.port,"localhost”, function(err){
if{err)
client.close();
alze
console log("Data sentlll");

3k

server.on( listening” function(){

3k

var address = server.address();

var port = address. port;

var ipaddr = address.address;
console.log("Server is listening to port: "+ port);
console.log("Server's IP Address: "+ipaddr);

server.on('close" function(){

ik

console. log(*Closing the server socket nowllI");

server.bind(8082);

To build the UDP client program we have to follow the steps as given below -

Step 1: We use “udp” module by adding following line at the beginning of the client

program.

var udp = require{"udp");
Step 2: Now we use the createSocket method for creating the UDP sockets. For that

purpose we have to add following code in the program

var clisnt = udp.createSocket("udpd");

Step 3: We use the event handler on for the client when any server gets connected to it.
For that purpose we the message event handler.For message event, the data
received from the server is displayed on the console using cosole.log method.

Step 4 : Similarly we can send the data to the server using client.send method. Note that

during this entire communication the same port number and host name is used

which was used for server program.
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The complete code for client program using TCF is as given below -

client.js

var udp = require(*udp”);

var client = udp.createSocket("udpd");
var mydata = "Good Mominglll";

client.on{"message”, function{msg,info){

console. log("Data received from server: "4+msg.toString(});

3k
client.send{mydata, 8082,"localhost”, function{err){
if{err)
client.close()
else
conscle.log("Data sent!ll");
a5

d: \NodelSExamples\UDPApp»node server.js
Server is listening to port: 8882

Server's IP Address: ©.0.08.0

Data received from client is: Good Morning!!!
Data sent!!!

e

d: \Node 1SExamples\UDPApp:»

A Arainictratar Command Promnt —
AOTTIMIELra Lo & nmand Nmpl

BE Command Prompt

Data sent!!!

e
D: \NodelSExamples\UDPApp>

D: \NodelSExamples\UDPApp»node client.js

Data received from server: Hello friend

TECHNICAL PUBLICATIONS™ - An up thrust for knowladge




Advanced Web Programming 5-29 Node JS in Detalls

EX] web Module

The Web module is mainly controlled by a web server that handles the requests and
provides the responses.

What is Web server ?

» Web server is a special type of server to which the web browser submits the request
of web page which is desired by the client.

# There are some popularly used web servers such as Apache and IIS from Microsoft.

Functions of web server
Various functions of web server are -
1. The web servers accepts the requests from the web browsers.
2. The user request is processed by the web server.

3. The web servers respond to the users by providing the services which they demand
for over the web browsers.

4. The web servers serve the web based applications.

5. The DNS translate the domain names into the IP addresses.

6. The servers verify given address exists, find necessary files ,run appropriate scripts
exchange cookies if necessary and returns back to the browser.

7. Some servers actively participate in session handling techniques.

Working Principle of Web Server
*» When user submits a request for a web page, he/she is actually demanding for a
page present on the web server.
* When web browser submits the request for a web page, the web server responds

this request by sending back the requested page to the web browser of the client’s
machine.

Fequest for
web pags

Wish browser Berves the Wb server
= vech pago

Fig. 5.6.1

Step 1 : Web client requests for the desired web page by providing the IP address of the
website
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Step 2 : The web server locates the desired web page on the website and responds by
sending back the requested page. If the page doesn't exist, it will send back the
appropriate error page.

Step 3: The web browser receives the page and renders it as required.

Example Code

Node,js has a built in module named http which allows us to transfer data over the
Hyper Text Transfer Protocol(HTTF)

In this section we will build a web server using http module.

WebModuleExample.js

var http = require("http");

var server = http.createServer{function(request, responsa) {
response.writeHead({200, {"Content-Type": "text/plain"} j;
response.end(*Welcome to this Web Module Applicationl!|!");

b
server.listean(8082);
console.log("Server is unning on port 8082 port...");
Qutput
Step 1 : First of all open command prompt and type following command
Bl Command Prompt - node WebModuleExam.. =
]
D:\NodelSExamples\HttpApp>node WebModuleExample.js
Server is running on port 8082 port...
W

Step 2 : Now open some suitable web browser such as Mozilla Firefox or Google Chrome
and type the locahost:8082 as URL. It is illustrated by following screenshot
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= [l 4
@ localhost8082 x 4+

« C @ localhost:8082 w @

Welcome to this Web Module Application!!!

Script Explanation : In above given Node.js script,
1) We have imported http module.

2) The http.createServer() method includes request and response parameters which is
supplied by Node.js.

3) To send a response, first it sets the response header using writeHead() method and

then writes a string as a response body using write() method.

4) Finally, Node.js web server sends the response using end() method. But we can
directly write the response body using end method.

5) Using server.listen method we can specify the port number on which our web

server is running.
6) Just refer the illustrative output given above.

Handling various Http Requests
The Http.request object is used to get information about the current Http request. The
response object is used to send the response for current HTTP request.

Following Node.js script shows how different HTTP requests are made and how to
respond them using response object of HTTP module.

WebModuleExample.js
var http = require(*http");
var server = http.createServer({function(request,response) {
if{request.url == "/") {
response.writeHead(200,{"Content-Type": "text/html"}});
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response.write(" <html> <body > <h1>Welcome to this Web Module
Applicationlll=/hl > =< /body > </html>");
response.end();

}

alse if{request.url == "fAbout"){
response.writeHead(200,{"Content-Typa": "text/html"});
response.write(" <html> <body> <h2>About Page </h2> </body> </ /html>");
response.end();

}

else if{request.url == "/Contact”)}{
response.writeHead(200,{"Content-Type": "text/html"});
response.write(" <html> <body> <h2>Contact Information </h2> < /body> </html >");
response.and();

}

elsa

response.end("This is invalid request");

3k
server.listan(8082);
conscle.log("Server is ninning on port 8082 port...");
Output
Bl Command Prompt - node WebModuleExam.. — [l X
L
D:\NodelSExamples\HttpApp>node WebModuleExample.js
Server 15 running on port 8082 port...
W
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We can open a web browser and get the about page by make the request using the
URL as “localhost:8082/About”. The illustrative output is as given below -

& locathost2082 fAbout * - - . =
& C @ localhost:2082/About T ﬁ
About Page
X4 Debugging

Node.js provides a built in debugging tool. This tool is command driven and non-
graphic tool.

Following table shows various commands used in debugging -

Command Description

next(n) It moves on to next line for debugging.

cont(c) Continues the execution and stops at ‘debugger’ statement if any.

step Steps in the function

out Steps out of the function

watch Add the expression or a variable for inspecting its value.

watchers This allows us to see the value of the expression or variable that are passed
to watch command.

-exit It exits the debugging mode and returns to the command prompt.
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Now let us see how to debug a sample Node.js program with the help of following
example -

appendFileExample.js
var fs = require(*fs");
str = "This line is replacing the previous contents”;
var strlen = str.lengthh;
fz.writeFile('myfile.t=t', str,unction(err){
if{err)
console.log(err)
console.log(File Writing Donelll');
console. log(*The Length of contents of the file is: "+ strlen);

—

Purposely made this spelling
mistake(length), to get to know
about this emmor during debugging
process.

3R
Output
B Command Prompt - O X

el

D:\NodelSExamples>node appendFileExample. s

File Writing Donel!l

The Length of contents of the file is: undefined

D:\NodelSExamples >
L

Note that the length of the contents is undefined because of the wrong spelling. But

this program does not raise any syntactical error. It simply returns ‘undefined’. So what
went wrong? Yes, in order to find it out we need to debug our code. To debug the above
application, run the following command

Prompt:\>node debug appendFileExample.js

By above command, the debugger starts and waits at some line after executing few
lines -

Bl Command Prompl - node debug appendFileExample s = O k4

< Debugger listening on ws:(/127.8.8.1:9229/efc9ceiB-9bfa-43c8-8c15-35887b46a151 -~
< For help, see: hilps:/ nodejs . orgfen/docs/inspecto
< r
<« Debugger attached.
Break on start in appendFilefxample.js:1
» 1 var fs = require("fs™); i ——
2 str = "This line is replacing the previous comtents";
3 var strlen = str.lengthh;
debup>»
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As from above screen shot, we can notice > symbol which indicates the current
debugging statement.

Mow we can use next to move on the next statement

B Command Prampt - node debug appendFileExample js - O *

< Debugger attached. -
Break on start in appendFileExample.js:1
> 1 var fs = require{"fs"};
2 str = "This line is replacing the previous contents";
3 var strlen = str.lengthh;
debugr next
break in appendFileExample. js:2
1 var fs = require("fs™);
> 2 slr = "This lirme is replacing the previous conbenls"; <8
3 var strlen = str.lengthh;
4 fs.writeFile( 'myfile. txt', str,function{err){
debugy next
break in appendFileExample. js:3
1 var fs = require{"fs");
2 str = "This line is replacing the previous contents";
» 3 var strlen = str.lengthh; -4
4 fs.writeFile{ 'myfile.txt', str,function{err){
5 if{err])
debug> _ v

We can inspect the values of the variable using watch and watchers command.

B Command Prompt - node debug appendFileExamplejs - O e

2 str = "This line is replacing the previous contents™; ~
3 var strlem = str.lengthh;
debug> next
break in appendFileExample.js:2
1 var fs = require("fs");
» 2 str = "This line is replacing the previous contents®;
3 wvar strlen = str.lengthh;
4 ts.writeFile{ " myfile.txt", str,tunction{err){
debug> next
break in appendFileExample.js:3
1 var fs = reguire("fs");
2 str = "This line is replacing the previous contents®;
» 3 var strlen = str.lengthh;
4 fs.writeFile{ 'myfile.txt®, str,function{err){
B sk e 5 2 b e e e e e
debug> watch("str"™}
debug> watchers
@: str = 'This line is replacing the previous contents’
debug: o

el

Then continue to debugging by using next command. Then again by using watch

command we can inspect the value of strlen variable
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B Command Prompt - node debug appendFileExamplejs = O A

» 4 fs.writeFile( "'myfile.txt', str,function{err){ ~
5 if(err)
6 console. log{err)

debug» watch({"strlen™)

debug> watchers

8: str = 'This line is replacing the previous contents’
1: strlen = undefined
debug>

And here we get to know, that something went wrong in finding the string length.
And thus the spelling mistake of length attribute of str variable can be corrected. Then
save your node.js file with the appropriate corrections, stop the debugger and re-run the
above application program. The illustrative output is

B Command Prompt = O 4

debug> _exit ~
@: str = 'This lime is replacing the previous contents’

D: Y\NodelSExamples»node appendFileExample. s

File Writing Donelll

The Length of contents of the file is: 44

D: \NodelSExampless

FX) Express in NodeJs

Express is web application framework used in node.js. It has rich set of features that
help in building flexible web and mobile applications.

Features of Express

1) Middleware: Middleware is a part of program,that accesses to the database and
respond to client requests.

2) Routing: Express ]S provides a routing mechanism so that it is possible to reach to
different web pages using the URLs.

3) Faster Server Side Development: It is very convenient to develop server side
development using Express |5

4) Debugging: Express|]s makes debugging easier by providing the debugging
mechanism.
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Installing Express

Express is installed using Node Package Manager(npm). The command issued for
installing the express is,

Prompt:>npm install express

Bl npm

0 \ModelSExamples\expressExamples>npm install express
e S 1 / fetchMetadata: m resolvelithMewModule vary@l.1.2 checking ins

Following is a simple application program that uses Express ]5 for displaying

“welcome message” on the web page.

app.js

var express = require({'express’);

var app = exprass();

app.get(/, function(req,res) {
res.send("Walcome Usarlll");

I35

var server = app.listen(B8082, function(){
console.log(*Server started!");
b

B Comumand Frompl - node appys

0 WNodel5Examp les\exprescExample>node app.js
Server started!
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Open some web browser and issue the URL “localhost:8082"

@ localhost:3082 X +

3 C O localhost8082 * @O

Welcome User!!!

Routing

Routing is a manner by which an application responds to a client's request based on
particular endpoint. The sample endpoints are,

localhost:B082/aboutus
localhost:B082/contact
localhost:B082 /home

There are various types of requests such as GET, POST, PUT or DELETE. While
handling these requests in your express application, the request and response parameters
are passed. These parameters can be used along with the send method.

Following application represents how to performing routing using express

app.js
Var express = redquire({'express');
var app = express();

app.get(/, function(req,res) {
res.send({"Wealcome Usarlll");

b

Jitouting to ‘about us® page

app.get(/about’, function(req,res) {
res.sand("This is about us page");

b

fiTouting to ‘contact” page

app.get(/contact’, function(req,res) {
res.sand(*This is displays contact information");

3
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var server = app.listen(8082, function(){

console. log("Server started!");
35
Output
@ localhost:3082/about X 4 . 0 X
& 2> C @ localhost:8082/about e o
This is about us page
@ localhost:B082/contact * + E O X
& C @ localhost:8082/contact T o

This is displavs contact information

FX] Node JS REST API

What is APl ?

API stands for Application Programming Interface. APIs are a set of functions and
procedures that allow for the creation of applications that access data and features of
other applications, services, or operating systems.

In other words, if you want to interact with a computer or system to retrieve

information or perform a function, an API helps you communicate what you want to that
system so it can understand and fulfil the request.
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It is basically a software intermediary that allows two applications to talk to each
other. For example - When we use facebook, send a message or check the weather on our
mobile phone, we use APL

For example - If we want to buy a movie ticket, we go to the online ticket booking site,
enter movie name, use credit card information, get the ticket, print it. The software that
interacts with us to perform all these task is nothing but the APIL Following screenshots

some well known examples of APL

Login with one of these available social accounts..

How you'll pay Q GitHub

@ visa & o=
o P

Py tn =

Pay with Other

What is REST API ?

REST stands for Representational State Transfer. It is a set of rules that developers
follow while creating their APL

Each URL made by the client is a request and data sent back to the client is treated as
response.

The request consists of,

1. End Point 2 Method 3. Headers 4.Data]

(1) Endpoint
The endpoint (or route) is the URL you request. For example -
http:/localhost:B082/
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(2) Methods
There are various types of methods. But the most commonly used one are as follows -
1) GET 2) POST 3) DELETE
4) PUT 5) PATCH

These methods are basically used for performing CRUD operations. Here C- stands for
Create, R- stands for Read, U- stands for Update and D-stands for Delete.

Method Purpose

GET For getting the data from the server, this request is used. The server looks for the

data the client has requested and sends it back to the client.

POST This method is used when new resource is to be created on the server. When client
uses this method and provides the data, then the server creates a new entry in the

database and acknowledges the client whether the creation is successful or not.

PUT and These are the two methods that are used when the client wants to update some
FPATCH resource. When FUT method is used, then that means client wants to update entire
resource. And when PATCH method is used, then that means client simply wants

to update small part of the resource.

DELETE This request is used to delete a resource from the server.

There are some software tools such as Postman, that help the client to select the
appropriate method and issue the URL. Following screenshot is of a software tool

Postman , using which we can select appropriate method.
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GET
POST
PUT
PATCH
DELETE
COPY
HEAD
OPTIONS
LINK
UNLINK
PURGE

LOCK

X

#,

http:/flocalhost:B082 /employees

\\\

In this URL, the
Jemployees acts as a
endpoint

(3) Headers

Header are used to provide authentication and other useful information to client and
server. The HTTP headers are property-value pairs separated by Colons(:).

For example -

“Content-Type: applicationfjson”

(4) Data

The DATA contains information which the client wants to send to the server. While
sending the DATA to the server the methods such as POST, PUT, PATCH or DELETE are

used,

It is preferred to send the data in JSON format. The format is,

Propertyl:valuel,
Property2:value2
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Concept of Node JS API

The Nodejs script is popularly used to create REST APL. We will write the server
script in Node.js. The database is created using MongoDB. The client interface is handled
with the help of Postman.

e,
‘-l-.-_____..-l"
AP
Client Using MongoOR
Node j5 Catabase
and Express

o )
'.'-'-—_._---'.'.I

Let us understand how to create Node JS REST APl with the help of following
example

Example Code

Prerequisite: For creating the Node.js Rest APl we need following software to be

installed in our machine

1) Postman : This is an API client. This client software allows us to enter the request in
JSON format and select the commands such as GET, POST, UPDATE, DELETE and
SO oM.

2) MongoDB: This is a database package. We need MongoDB compass to be installed
along with the mongoDB server application. The MongoDB compass is a graphical
tool for handling database operations.

3) Node]5 : This is of course used for creating an APl in s file.

Step 1 : Make a new folder in your current working directory for creating Rest APL. Here
I am creating a folder named RestApiDemo
Step 2: Now open the command prompt window and create package.json file using
npm init command. Following screenshot illustrates the same.
At the command prompt simply type the command
npm init
Then hit the enter button. You can add the values of your choice or simply go on
pressing enter key and accept the default value.
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0 W Hode 0 SCxompl es i les LopiDemsiopm Inil
This wlilily will walk o Lhowasgeh credling 8 peckepe, jsen File,
T amly vomers The meal commn ileme, amd Livies Lo poess sensille dedan] s

Ler Cnps help init doe doieitive docomentalion an these +ielis
and eeactly what they de.

Use “npa Install «<pkgs” albecwacds b install o package and
save 1t as a dependency an the pockages. json I1le.

Press “C at any time to oult.

packape name: {restapidemc)

version: {1.B.83

description: This is my Rest AFL Demo Project
entry point: (index.gjz) =pp.j=

test comrand;

pil reposilvry;

kryril ;

ol s AL Punl ankekar

Tivensp: (T}

Ahout to weite to Bksled 55 sams les URestapiDesa package . Json

{
“name’: Urestapidenc”,
“wepsion™: “1.B.87,
“description™: “This is my Rest &I Demo Project™,
“main": “app.js",
"scripts": |
ezt “echo WUerror: no test specifisdy” B8 exit 1"
He
"author": "m.om. Funtambekar",
“license™; "I5C"

Step 3 : Now install some more packages that are required for creating this Rest APl

Installation of express module
Issue the following command

prompt:\ >npm install express

= npm 0 W

D: \.rlod-:J':-I:mnplc's"..lhl:stﬁulﬂmsnw install express
[ B, .1 f rollbackFaileddpticnal: [l npn-session 85214550841 3c68

Installation of mongodb module
Issue the following command
prompt: \ >npm install mongodb
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& Conimand Prompl - - =,

A\ Hode]5Cxanp Lles \RestaplDemosnpn install mengodb
~psloplodencEl 8.8 Mo -eposilory Tield.

mongodbl 6.4

addrd 16 packages from 18 contrilidars and andited Ak packages An 1.715%s
Ffaund @ wilnerabilities

shRode10 anp Les \Res Lipi Demo

Installation of mongoose module

Issue the following command

prompt:\ >npm install mongoose

B Command Prompt = O b4

L Mode JSExanples )\ Restipilenosnpm install mongoase
- - restapidenod] 8.0 No repository Field,

+ mongooscEs. 12 A
added 15 packages from 85 contributors and audited 81 packages in 1.841s

2 packages are looking lor Nunding
run “ape fund” for detallc

fownd @ wulmerabilities

ID.'&.Hnaelstxmpleskﬁestﬂpiﬂemm w

Installation of nodemon
Issue the following command at the command prompt

prompt:>npm install -g nodemon —save-dev

& o - a *

D: \HedelSExamp lesRes LApiDemosnpm inslall -g oodenon --seve-dew
[- crrmranranenes] % TetchMetadata: m resalvedithicatodule registry-url@s, 1.8 checking installakle

The sample package.json file will show you all these dependencies of the modules you
have installed just now
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package.json
] package - Notepad — 0 N

File Edit Format View Help

"dependencies”: {
"express”: "~a.17.17,
"mongodb™: "A3.6.4",
“mongoose”: "~5,12.8"

}

¥

{
"name”: “restapidemo™,
"version™:; "1.e.8",
"description™: "This is my Rest API Demo Project”,
“main®: “app.js”,
"scripts™: {
“start™: "nodemon app.js”
1
"author™: "A.A.Puntambekar",
"license™; “ISC",

Ln 1, Col 1 100% | Unix {LF) UTF-8

Note that I have added following line in package.json file so that as soon as I save any
changes in the file, the output gets reflected immediately. I need not have to run the

app.js file every time.

“start” : “nodemon app.js”

Step 4 : Now create your main server in a file named app.js.

app.js
const express = require{'express');
CONSt mongoose = require('mongoocse’);

url = ‘'mongodb://localhost/EmployeeDB';

const app = exprass();
mongoose.connect(url, {useNewUrlParsartme})

URL for the database
name

Connecting to MongoDB database
using Mongoose package

CONSst con = mongoose.connection /fgetting the connection object

con.on('open’,() = { //on opening the connection, connecting with database

consolelogConnectad to Databasea')
)
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app.use(axpress.json())

const amployeeRouter = require(’./routes/employees') /finitial endpoint

app.use(/employees’ ,employeeRouter)

app.listen(3082, () ==

console. log("Server Started!ll")

})

Step5: Create a folder named routes. Inside the routes folder create a file named
employees.js. This file will handle the GET and POST requests of REST APL
Using POST request we can create the APl by inserting the data into the
database. The GET request will retrieve and display the data from the database.

Thus routing of GET and POST requests is done in this file.

employees.js

const express = require(exprass');
const router = axpress.Routar();

This is a router program

const Employee = require(../models/employee’); that routes on receiving the
particular type of request

router.get(), async(req,res) =>{

try {
const employees = await Employes.find() Handling GET command
res.json{employvesas) issued by the clisnt, and using
} find(), displaying data present
catchierr) { in the Employes database
ras.send('Emror is: '+ erT)
}
B
router.post('/, asyncireq,res) == { Handling the POST request. The data is
const employee = new Employee({ received here from client. Hence we usa
name: req.body.nams, req.body followed by name of the data
designation: req.body.designation field
H
try {
const el = await employes.saval();
res.json(el);
}
catch{err){
res.send('Ermror is: '+ erT)
}
)

module.exports = router
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Step 6 : Now create another folder named models. Inside models folder create a file
named employee.js. This file will describe the Schema. The fields of the
document are described in this file along with data type and some other

description is mentioned in this file. Note that the schema is specified in JSON
format.

employee.js
const mongoose = require{mongoosa’)
const employesSchema = new mongoose.Schema({
name: {
type: String,
required: true
h
designation: {
type: String,
required: true

}

Praparing the schema
for the database

)
module.exports = mongoose.model{’Employes’employeaSchema)

Step 7 : For better understanding, the folder structure of this project can be viewed in the
following explorer window

¥ RestapiDermc
¥ models
employee js
b node_medules
¥ roules
employee js
8pp.js
package-lock.json

packags. json

Step 8 : For getting the output, Open the command prompt window and issue the
following command.
D:\NodeJSEzamples\RestApiDemo >nodemon run start

You should get the “Server started” and “Connected to Database” messages
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B Command Promipt - nodeman mn start b [m| H

Mok 15 Fxamp les Res LApiDenornodemon run sLard
wodemon | 2.8.7

] to restart at any time, enter “rs
path(=]

extens1ons CO |y

[l L L WaTChINE

[nodemen] starting “node run stact app. js”

(monles s 13B44Y Warning: Accessing non-existent property "MongoFreoe® of modul
exports inside circular dependency

(Use “mode --trace-warnings ...  to show where the warning was created)

(node: 136844) DeprecationWarning: current Server Discovery and Monitoring en
ine ic deprecated, and will be remowed in a futwre wersion. To use the new
Server Discover and Monitoring engine, pass option { vselnifledTopology: t

rus | to the MongnClient constructor.

erver Startedl 1

onnected to Database

Now, Open the Postman and click on Create Request. Select the POST command
issue the URL as

http://localhost:8082/employees
And then click on Send button
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e

Bady  Cookdas  Hesdars 71 TestRreubs @ Snux 000K TrmecESma S T120 | v Respoass

Ongce we hit the send button we get the result by generating the unique _id for the data
which we have inserted. It can be viewed as follows,
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In this , manner we can insert more data by selecting the Post command. This data is
sent to the app.js server and then getting stored in the MongoDB database.

In order to retrieve data being stored , we can use GET method on Postman client and
see the complete data in the form of JSON structure.

[ (Fa) W Tl A R S ] u
Masr:  Auleaiars Hevgars B Bk, & P jvmed Bup. Tzda Exlaen Cow iy
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- fNee Mo Veeda EOH v ' [ =]

1

E 7 AT e rmH ST anEBATGERTN

B “rece" irkcta,
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v T R T E LT s T T B
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We can verify the data by opening the database created in MongoDB
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In this manner we have created our REST API for employee details.

[XT] Sessions and Cookies

EXTX] sessions

Http is a stateless protocol. That means that when we load a page in our browser, and
then navigate to another page of same website the server has no means of knowing that

these requests have originated from same browser or client.
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Browser communicating with the server and server responding to the client via
browser is called as session.

Sessions is a mechanism which allows to store data for individuals on sever side.

Following is an example of session handling mechanism. In this example we use the
cookie-parser package. It is basically a middleware which parses the cookies attached to

the client request object. The express-session package is useful in creating the
middleware session.

Example Code

Step 1 : Create a folder in which you can store your source code for demonstrating
sessions. I have named this folder as SessionAppDemo.

Now create a package.json file using following command
D:A\NodeJSExample\SessionAppDemo>npm init

Then install all the required packages such as express, cookie-parser and express-
session. Use following commands
D:\NodeJSExample\SessionAppDemo>npm install express
D:ANodeJSExample\SessionAppDemo>npm install --save cookie-parser
D:\NodeJSExample\SessionAppDemo >npm install --save express-session
Step 2 : Now we will create a source file using .js extension in which the session is

created. The source code is as follows -

sessionDemo.js
VAar express = require({'exprass');
var cookieParser = require('cookie-parser');

Var session = require'express-session');
Var app = exprass();

app.use({coockieParser());

app.use(session({secret: " A secret Key"}));

app.get(/, function(req, res){
if(req.session.viewCount){
req.session.viewCount+ +;
res.send("You visited this page " + req.session.viewCount + " times");
} else {
req.session.viewlount = 1;
res.sand("Welcome to this page for the first timel");
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}
b
app.listen(8082);
Step 3 : For getting the output, first open the command prompt and Issue the command
D:\ Node]SExamples ' SessionAppDemo>node sessionDemo.js

Li Cammand Prampt - ede sesicnDemojs = [ b4

DhNedelsExanplesh sessionfppDenornode sessionDemns. js
- undefined resave option; provide resave option sewsionDemc. js:85:9
undelined savelninitialized option; provide savelninitialized option sessiornik

B

CTegi R

Now open the suitable web browser and enter the URL

@ lecalhostans2 ® +
= & @ localhost:A082 i ° :

Wealeome to this page for the first timea’

If you just go on refreshing the above page for several times, the output will get
changed. For instance it could be something like this -

& localhostEDEZ » +
¢ G @ localhosta082 ¥ e

You visited this page 10 times
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Script Explanation :

var express = require('express’);

var cookieParser = require('cookie-parser’);

var session = require('express-session’);

In this script we use the above three modules

var app = express();

Create instance of express in variable app

app.use{cookieParser());
app.use(session({secret: " A sacret Key"}));

The app.use is a method used to configure the middleware such as cookie-parser or

session.
The middleware functions determine the flow of request-response cycle. They are
executed after every incoming request.These functions are functions that have

access to the request object (req), the response object (res).

The cookie-parser and session are called third-party middlewares.

cookie-parser is a middleware which parses cookies attached to the client request
object. Using session middleware we can perform various tasks such as creating the
session, setting the session cookie and creating the session object in request
object(reg).

Secret : Here, the secret is the hash key passed to the header file so that this
information can be securely decoded at the server end only. This is important
because without a session secret, any third party app can easily look into the cookie
with the help of browser and hijack it. Having a secret ensures that when

authenticating, the cookie data is encoded using the secret key only known to the
client and the server; this data can then not be easily decoded by a third listener.

app.get(/, function(req, res){
if(req.session.viewCount){
req.session.viewCount+ +;
res.sand("You visited this page " + req.session.viewCount + " timas");
} alse {
req.session.viewGount = 1;
res.send("Walcome to this page for the first timal");

}
30

app.listen(8082);
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» When user visits the web page a new session is created for the user and a cookie is
assigned to it. So when next time when user visits the same page the cookie is
checked and page view counter updated accordingly.

EXT¥] cookie

Cookie is a small piece of information used to store name-value pair. This cookie data
is sent to the client with server request and stored at the client’s machine. Every time
when user loads the web site, this cookie is sent with the request. This helps in keeping
track of the user’s actions.

Following example illustrates how to create cookie, display cookie data and clear the
cookie.

Step 1 : Create a folder by some suitable name in a current working directory. I have
created a directory named studentCookie

Step 2 : Open the command prompt window and issue the npm init command for the
created folder. Refer the following screenshot -

B Commae Prempt 1 Y

0: '\ Hode Js=xamples'studentlsokie>npm init -y
frate te DX \ModedSExamplesistudentCookic ' package .| san:

“nare”: "studentLockiz",
Twepsiant: "1.R.R7,
“descriplion™: "7,
“rain”: "index.qs",
“eopdpts:
"testT: Techos V'Frear: na test specitiedy” A% ewit 1™

e

"keywerds": [1,

Yauthee®: "V,

"license=": "TGC"
H

0: ' Hode Jsexamples s tudertlookie s

Step 2 : Install the packages express and cookie-parser

B Command Fromps = a b

Tk: WHode 15Eamn | esbstidentiookd panpn instal | papress
created @ lockfils as packap=-lock.jscm. You should comrdt this file.
studentCook ba@l.a.8 He description
studentCookisil o8 Ho repository field.

+ expressia.ls.1

pdced 3% pscksses from 37 contribwtors snod sudited S8 packeppes in 5500
frand @ walarsahilities

Dr:\od=15Exanp les studentlcokins
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B Currenand Prompl = | b

#

D:\Moded)SExampleshstudentCookicsnpm install cookie parser - save
studentCockieffl 2.8 Mo descripbion
studentCoockic@l . 8.8 W0 repository Mield,

+ cookie-parser@l. 4.5

added 1 package from 2 contributors and sudited 51 packages in 1.172s
Found @ vulnerabilities

0: WNodelSExamplesistudentCookies

Step 3: Now we will write a js file for setting the cookie and reading the cookie. The

code is as follows -

app.js

COnSt eXpress = require(ezprass');

const cookieParser = require('cookie-parser’);
const app = exprass();
app.use({cookieParsar());

app.get(/,(reqres) => {
res.send("Cookie Demo");

3K

var student = {
rollno: "101",
name: "Parth”
ki
//Cookie iz added
app.get(/setstudent’, (req,res) == {
res.cookie("studentData", student)
res.sand("Student data added to Cookia");
b

//Display Cookie
app.get(/getstudent!, (req,ras) =>{
res.send(req.cookies);

3K

[/server listening
app.listen(8082, (== {

console. log("Server is listening at port 8082");
b

TECHNICAL PUBLICATIONS® - An up thrust for knowladge




Advanced Web Programming 5-56 Node JS in Detalls

Step 4 : Now open the command prompt and execute the js file as follows -

B Command Prampr - moda apngs - 1 "

[r: WMod=15Cxenp Les s tuderblootiemmode spp. j=
Servre 15 listening at port SHE?

Ld

Now open a web browser and type the url for setting and getting the cookie . Here is
the demonstration

@ localhostE0a2 x =+ - = i
& - C O localhost8082 w @
Cookie Demo
= =
@ locslhost:a082/setstudent x 4 =
&« = C O localhost8082/setstudent W o :

Student data added to Cookie
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@ localhost:8082/getstudent x  +
< C @ localhost:8082/getstudent T ° :

{"studentData":{"rollno":"101","name": "Parth"}}

Destroy Cookie

For deleting the cookie we use
clearCookie({cookia Nama)

Following code shows how to delete a cookie

app.js

const express = require('express’);

const cookieParser = require('cookie-parser');
const app = exprass();
app.use(coockieParser());

app.get(/,(req,res) == {
res.sand("Cookie Demo");
I3k

var student = {
rollno: 101",
name: "Parth”
b
//Cookie is added
app.get(/setstudent’,(req,res) == {
res.cockie("studentData”, student)
res.send("Student data added to Cookia");
b

//Display Cookie
app.get(/getstudent', (req,res) =={
res.sand(req.cookies);
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@ localhostB8082/setstudent

¢ 5> C O localhost8082/setstudent * @ :

Student data added to Cookie

@ localhost:B082 /deletestudent x

€« 2 C @ localhost:8082/deletestudent

Student data is removed from the cookie
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= O b4
‘ @ lecalhost:8082 /getstudent * +
|

€ =2 C @ localhost:8082/getstudent 1r @

{}

EXE] Design Patterns
Definition of design pattern : Design pattern is general reusable solution to

commonly occurring problem within a given context in software design.

In general the pattern has four essential elements -

Pattern name : The pattern name is used as handle to describe the design pattern. The
naming of the pattern increases the design vocabulary. Due to the name of the pattern it
becomes easy to think about the design and to communicate the design with the others.
Finding the appropriate name for the design pattern is one of the hardest and tricky part.

Problem : The problem describes when to apply the pattern. It explains the problem
and its context. It might describe various things such as algorithm for the problem, the
class or the object structure of the problem, or it can list down the conditions that must be
followed before applying the pattern.

Solution : The solution describes the elements of the design, their relationships,
responsibilities and collaborations. The solution never describes the concrete design or
the implementation because the pattern is like templates and it can be applied to various
problems in varied situations.

Consequence : The consequences describe the results and trade-offs of applying
pattern. The consequences for software often concerned with space and time trade-offs.
The listing of consequences helps in evaluation of the design pattern.

Let us discuss some of the popular design patterns and their implementations with the
help of Node.js
(1) Singleton

The singleton is used when we need only single instance of a class. That means we
can not create multiple instances. If there is no instance, a new one is created. But if there

is an existing instance then it will use that one.
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Following 1s a simple example that illustrates the singleton design pattern,

Step 1 : Create a node js file that creates and returns a single instance of a compute

function. This compute function computes the sum of two numbers.

SUm.js
function compute(a,b) {
return a+b;
}
module.exports.compute = compute;
Step 2 : Now create another file named app.js, in which we will use require statement to
get the above defined module. It does not matter how many times you will

require this module in your application ;it will only exist as a single instance

app.js
var result = require('./sum'); //single instance only
/fEven though used multiple times, a single instance is getting used.
console.log{result.compute(,3));
console. log{result.computa(10,20));
Output

B Command Prompt — O *

D:\NodelSExamplestSingletonPatternExznode app.Jjs

D:\Nodel5ExamplesiSingletonPatternExsg

2) Observer Pattern

The observer pattern is a design pattern that defines a link between objects so that
when one object's state changes, all dependent objects are updated automatically. This
pattern allows communication between objects in a loosely coupled manner.

In this pattern, An object maintains a list of dependents/observers and notifies
them automatically on state changes.

In Nodejst make an element 'observable' (our subject) we need it to use the

‘EventEmitter’ class. This way, our service, will get exactly the methods it needs:

1) emitleventName) : To emit an event named 'eventMName'.
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2) onl(eventName, callback) : To listen to an event and react with a callback function.

Following is a simple example that shows how observer pattern,

myObservable.js
var events = require('events');
var eventEmitter = new events.EventEmitter();

/f user #1
var userl = function listner1({) {
console.log{'userl is listening.');

}

ff usar #2
var user2 = function listner2() {
conzole.log('user? is listening.");

}

[/ user #3
var userd = function listner3() {
console.log('user3 is listening.");

}

/f Bind the connection event with the listenerl function
eventEmitter.addListener('connection’, userl);

{{f Bind the connection event with the listener? function
eventEmitter.on('connection’, user);

/{ Fire the connection event
eventEmitter.emit({'connection');

console log("******** Removing one Listenar ****+++s+ssuen.
/f Remove the binding of listener]l function
aventEmitter.removelistener'connection’, usarl);
conscle.log("userl will not listen now.");
aventEmitter.emit({'conneaction');

console log("******** Adding new Listenar ********eee s,
/f Add the binding of listener3 function
eventEmitter.addListener('connection’, user3);
eventEmitter.emit('connection');

Cﬂmﬂlﬂ.lmil..- L LR Rﬂl]lD"i.l".iJlg E]l Liﬂtﬂllﬂl.'s (L R L LN it.l};
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/f Remove the binding of listner] function
eventEmitter.removelistenser{'connection’, usar2);
eventEmitter.removelistener{'connection’, user3);
eventEmitter.emit({'connection');

Output

B Command Prompt — O w

- MNodeld5Examples\ObservableEx»nocde myObservable. js ~
userd is listeninmg.
user? is listening.
CEE L E RE‘Iﬂ'u'in['_' one |istenar FEsws s koks ok
userl will not listen now.
userd is listening.
o qudiﬂg (il ] Listener. R
user? is listening.
user3 is listening.
rrrtxdxs Removing all Listeners ****ssdxiedxs

D\MNodelSExamples\Observablebx:

(3) Factory Pattern
Factory pattern is a design pattern which is responsible for creating the instance of

several derived classes. Following example shows how to implement factory pattern.

Step 1 : We will create a parent class named Laptop. The code is as follows -

Laptop.js
class Laptop {
constrictor(name) {
this.name = name.toString();
}

showlnfof) {
console.log("Brand Name: "+this.namsa)

}
}
module.exports = Laptop;
Step 2: Now we will create three more classes named: Dell, Hp and Lenovo that extend
the above class Laptop

Dell.js
const Laptop = require(./Laptop’);
class Dell extends Laptop {
constructor () {
super(DELL)
}
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}
module.exports = Dall;

Hp.js
const Laptop = require(’./Laptop');

class Hp extends Laptop {
constructor() {
super('HP')
}
}

module.exports = Hp;

Lenovo.js
const Laptop = require(’./Laptop');

class Lenovo extends Laptop {
constructor() {
super(LENOVO')
}
}

module.exports = Lenovo;

Step 3 : Now we will create one factory class named LaptopFactory. This class has a

create method that generates new Laptop based on input string type.

Laptop_factory.js

const Dell = require('./Dall’);

const Hp= require('./Hp');

const Lenovo = require(’./Lenovo’);

class LaptopFactory {
create(type) {
switch (type) {
case 'Dell"
return new Deall();
case Hp"
return new Hp();
case 'Lenovo’:
return new Lenowvo();
default:

{
console.log( Unknown Lapto brand...");
}
}
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}

}
module.exports = new LaptopFactory();

Step 4 : Now we will call the factory classes and try to display the contents of these
classes by calling showInfo() method in a app js file.

app.js
const LaptopFactory = require('./laptop _factory');

const Dell = LaptopFactory.create('Dall);

const Hp = LaptopFactory.create(Hp');

const Lenovo = LaptopFactory.create('Lenovo');
const Dell? = LaptopFactory.create(Dell');

Dell.showInfo();
Dell2. showInfo();
Hp.showlInfo();
Lenovo.showlInfo();
Output
BN Command Prompt = O x
[l
D:\NodelSExamples‘\FactoryExample>node app.js
Brand Mame: DELL
Brand Mame: DELL
Brand Mame: HP
Brand MName: LENOVO
D:\NodelSExamples‘\FactoryExample>_
W

EXF] Caching and Scalability

Caching

A cache is a memory that stores the information during tun time. By using a cache, the
server application returns the information from memory instead of executing the code to
process subsequent requests.

Nodejs can be optimized with caching services. Without a cache, the server

application will have to execute the entire code and retrieve information from the
database each time it processes a request.
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Client-side caching is the temporary storing of contents such as HTML pages, CS5
stylesheets, ]S scripts, and multimedia contents. Client caches help limit data cost by
keeping commonly referenced data locally on the browser

Scaling
Scaling is used in node.js for increasing the performance and availability of the client

server application.

Scaling allows the Nodejs to handle multiple requests simultaneously without any
performance issue.

There are two approaches used in scaling the node.js,

1) Horizontal Scaling : The horizontal scaling is a technique in which the application
instances are duplicated to manage large number of incoming connections. This can
be done on single multi-core system or different machines can also be used for this
purpose.

2) Vertical Scaling : The vertical scaling is a technique in which the performance of
machine or its memory is increased.

Thus scaling in node.js helps to increase the availability of the server.

Qua
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Xl Basics of MongoDB

» MongoDB is an open source, document based database.

# Itis developed and supported by a company named 10gen which is now known as
MongoDB Inc.

# The first ready version of MongoDB was released in March 2010.

Why MongoDB is needed ?
There are so many efficient RDBMS products available in the market, then why do we

need MongoDB? Well, all the modern applications require Big data, faster development
and flexible deployment. This need is satisfied by the document based database like
MongoDB.

Features of MongoDE
1) Itis a schema-less, document based database system.
2) It provides high performance data persistence.
3) Itsupports multiple storage engines.
4) Ithas a rich query language support.
5) MongoDB provides high availability and redundancy with the help of replication.
That means it creates multiple copies of the data and sends these copies to a

different server so that if one server fails, then the data is retrieved from another

Server.

6) MongoDB provides horizontal scalability with the help of sharding. Sharding
means to distribute data on multiple servers.

7) In MongoDB, every field in the document is indexed as primary or secondary. Due
to which data can be searched very efficiently from the database.

SQAL Structure Vs. MongoDB

Following figure shows the terms in SQL are treated differently in MongoDB. In
MongoDB the data is not stored in tables, instead of that, the there is a concept called
collection which is analogous to the tables. In the same manner the rows in RDBMS are
called documents in MongoDB, likewise the columns of the record in RDBMS are called
fields.
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Consider a student database as follows —

To the left hand side we show the database in the form of table and to the right hand

side the database is shown in the form of collection.
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1. List and explain various features of MongoDB.
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[¥] Data Types
Following are various types of data types supported by MongoDB.

1)

2)

3)

4)

5)

6)

7)

8)

9)

Integer : This data type is used for storing the numerical value.

Boolean : This data type is used for implementing the Boolean values i.e. true or

false.
Double : Double is used for storing floating point data.

String : This is the most commonly used data type used for storing the string

values.

Min/Max keys : This data type is used to compare a value against the lowest or
highest BSON element.

Arrays : For storing an array or list of multiple values in one key, this data type is

used.

Object : The object is implemented for embedded documents.

Symbol : This data type is similar to string data type. This data type is used to store
specific symbol type.

Null : For storing the null values this data type is used.

10) Date : This data type is used to store current date or time. We can also create our

own date or time object.

11) Binary data: In order to store binary data we need to use this data type.

12) Regular expression : This data type is used to store regular expression.

X} MongoDB Installation
For installing the MongoDB go to the web site

https://www.mongodb.com/try/download/community

Choose Software->Community Server. The executable file gets downloaded. Click on

Run to execute it.
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Open File - Sacunty Waming ®
v you want to run this file?

ﬁ Mame: oadsymongodb-windoes- 86 _64-4.4.4-sigred.ms
HFublisher: MongoDE, Inc.
Type: 'Windows Installer Package
From:  Cilsers\DELLYDownlosds\mongodb - windows 8.

Run Cancel

Always ask belore opening this lile

patentially harm your computer, Cnky run softeware from

|Q While files from the Internet can be useful, this file type can
priblishers you tust. What's the risk?

When the installation process starts following window gets popped up

8 MongeDB 4.4.4 2008A2PIus SSL (64 bit) Setup - *

Welcome to the MongoDE 4.4.4
2008R2Plus SSL (64 bit) Setup Wizard

The Setup Wizard will install MongoDE 4.4.4 2008RZAUS S5L
(E4 bit) on your camputes, Click Nest 1o continue or Cancel bo
ext the Setup Wizard.

corn

Just click on Next button and choose the Complete option for installation. Follow the
normal procedure of installation by clicking the Next button.

Finally you will get following window on successful installation.
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]ﬂ MoengaDB 4.4.4 2008R2P us S5L (64 bit) Setup - X

Completed the MongoDB 4.4.4
2008R2Plus SSL (64 bit) Setup Wizard

Click the Finish button to exit the Setup Wizard.

Click on Finish button, to complete the installation process.

In order to verify whether it is installed correctly or not, go to command prompt
window and execute the command for mogod.exe file’s version. It is illustrated as

follows —

B Command Prospt - O b4

Ficrosnlt Windows [Version 180019841 584] -
(o) 2028 Hicrvsotl Corporalion. ALl righls reserwved.

O WmersADFLL " \Program Fi e \ManpaDR\Serverid A\hinimongnd . exe™ --wversion -, =

b werslon wd. 4.4 R [SSU.'E ﬂu‘s I:Dmmﬂnd
Ruild Tnfo: {

“wersion®: "d4.4.4%,

"gitWersion": "Hdb3Rac3dblatdBdbdcadicBIIGRE2IFREBINT,

"modules™: [], And you will get this result,
"allocator™: “tomalloc®, a— |, . 3
"environment™: [ ’ if mcmgodb is  installed
"distmod™: "windows”, "
"distarch™: "xBE6 54", ii
“target_arch®: "wAfh_6id"
¥ ¥

t

To set the environment variable, Open System Properties and click on Environment

Variables
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Systemn Properties X
Computer Mame Hardware Advanced System Protection Remols

Youmustbe logged on as an Administrator to make most ofthesa changes.

Pedormance

Vigual effecls. processor scheduling. memorny usage, and vilual memery

Seflings. .
User Profiles
Deskiop sefings relaled bo your sign-in
Seflings. !
Starup and Recovery
System stanup. system failure. and debugging information
[T —
Sefings... |

l| EnvionmentVaribies. |]

ok | Cancel Apply
Emrircimsnl Wariab b o
User variables <=r DELL
Wariable Vel
ChocalateylastPathUpeate 122830153 1847677214
clasapalh AP egram Mlesavahjdk-1 5010 im mysgl-conned s -jgva-5..
Onelirive CilsernCELL Ol rive
CnelkeeCnnsumer Tl by NF DT
_* Fath Xl ey LD T App LAy L oca M ros e T Windosesa ppsg s
TEMIP e DL AppLata Localy lemp
TP i DELLY S Dt ', Lisca I Tern
Moa., Edit.. Delern
System variables
Warahle alue i
Charalateyinstall ChProgram Datalchocslatey
classpath Cirogram Hieshaan ke 1L T in, mysgl cannecsr java- .
Comboer ChiWird st stema i omd e
i Diaia LW rdoves, Sysbem 38 Drivers' DnverDala
LA ONME CAProgam Nleddavdjdk-150.1
MUMEER_ CF_PROCESSORS &
05 "Wincdowes NT
New. || Bt | D |
ok | ceenl |

TECHNICAL PUBLICATIONS™ - An up thrust for knowladge




Advanced Web Programming 6-8 Database Programming with Node JS and MongoDB

Then click on the path variable and set the path of MongoDB by dicking New button.

Edit environment variable
SUSERPROFILES:\ AppData\Local\Microsoft\ WindowsApps l MNew
ChUsers\DELLA\AppData\Roamingynpm ;
C\Program Files\MongoDEB\Serverid.4\bin Edit
Browse...
k
Delete
Move Up
| Move Daown
Edit text...
|
oK | Cancel

Then simply continue clicking ok button and just come out of the environment
variable window.

Restart your command prompt window and now simply issue the command mongod
and then mongo at the command prompt window. It will recognise this command and
> prompt will appear

Installing Mongodb Compass (Graphical Tool)

This tool is very useful for handling MongoDB database with the help of simple
graphical user interface.
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e 2 °

‘mungu DB, Cloud Sartwane Hricing Laam Laluliens Liaes

i rongodl com ey downloadioanrmunily

Communily Server

F fre2 and apen documrent database

Enterprise Server

Fidranced beabures and seounty
Developer Taals g
Connect, configure and sk with MongoDE s
Compass
GLN for MongaDE
(% T IE_.]{J LK
Ops Manager
Cin-pram mansgament plsiform for MongoDE
MongoDE  connectors
Easy integrations to pour data estate
MangaDE of ele

offers the flexible document madel along with ad hee guenes, index
accacs and analvie your data As a distributed systam you get high e|

Select any suitable version as per your operating system. As mine is a Windows

operating system of 64 bit, I have chosen following option.

Available Downloads A

erslon

1.96.0 (Stable)

Flatfiarm
Windows 64-bit {7+) (MSI)

Fackage

msi

[1] Download Copy Link

Documentation

Archived releases

TECHNICAL PUBLICATIONS™ - An up thrust for knowladge




Advanced Web Programming 6-10 Database Programming with Node J5 and MongoDE

Click on the Download button. The exe file will get downloaded. Double click the
installer file which is downloaded in your PC and the installation process for MongoDB
Compass will start.

& MongoDB Compass Setup - b4

Welcome to the MongoDB Compass
Setup Wizard

The Setup Wizard will install MorgoD8 Compass on your
compugar. Chck Mext to continue or Cancel to ecdt the Setup
Wizard.

e

Simply go on clicking Next button, and then click on the install button on the

subsequent window. Finally you will get the installation completion screen.

1 MongoDB Compass Setup - i

Completed the MongoDB Compass Setup
Wizard

Click the Finish button W exit the Setup Wizard,
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Just click Finish button. Just click the Start button of Windows, locate MongoDB
Compass Application and simply click it to start the GUI for Mongo DB. You will get
following GUI

B o D2 Domcans  Conroil | ke

Connect Yy M

Hew Connscton
et Mew Connection & mwasre
Fil In connactian Nalds ediddualiy

Puste yrae canmaestinn whing (SR or Hew b Compaay sl den’t haws s chistar™

# ) Fypou dant dreody Fave & chogter, you can

araaha ang for fnan sy Mooool H Allss

| CREATE FREE CLUSTER

Howw do | find rry connection sidng o
Al

Aoy monged b eeeiusamans parssnr Hick s

B o v am Al chosher, g Lo U S s
o, Cliok the ‘Canncot’ buthon Sor e o uster
10 which oL wish 10 eonnoct.

s RS

Howy b | Peareadl sy connaction sirieg?

S Homn

If we click the connect button then we get following screen

¥ MongoDE Compes - lecalhost 0T C b4

Lol Ves Heip

Dotobases Pesformance

Daabass Marms = Storage Size Callections Indases
ooalhnst: PN Y

ndmin pea ke o o i &
Standalone

corihig a4 .0KB o 5 a
Monood e 4.4.4 4

@ Il 20.0HE 1 ; =

¥ acknr

> comfig

|zl
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X Database Commands
In this section we will discuss how to create and handle database in MongoDB using

various commands.

(1) Create Database
Open the command prompt and type the command mongo for starting the mongoDB.
The > prompt will appear. For creating a database we need to use the “use” command.

Syntax
use Database name

For example

B Command Prompt - mongo - | *

[ e

» use mystudents
switched to db mystudents
S

To check the currently selected database, use the command db

B8 Command Prompt - mongo = | 4

> db Y

mystudents
>

We can see the list of databases present in the MongoDB using the command show
dbs

B Command Prompt - mongo — O x

> show dbs ~
EmployeeDE ©.000GB
StudentDB1 ©.000GE

admin 8. 060068
config ©. 880G
local 9 .800GE

3
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Note that in above listing we can not see the mystudents database. This is because we
have not inserted any document into it. To get the name of the database in the listing by
means of show command, there should be some record present in the database.

(2) Drop Database
The dropDatabase() command is used to delete the database. For example

Bl Command Prompt - mongo — O X,

> use mystudents e
switched to db mystudents

> db.dropDatabase()

{ "ok" : 1}

»

(3) Create Collection
There are two approaches of creating a collection

Method 1 : We can create a collection directly when we insert a document.

Syntax
db.collection name.insart{{keyl:valuel key2:valneld})

For example -

Bl Command Prompt - mongo = O x

> use EmployeeDB ~
switched to db EmployeeDB

> db.myemp.insert({ "empname”:"A/A", "Salary” 108807} )

[WriteResult({ "nInserted” : 1 })

? -

L

We can cross-verify whether the collection is created or not by using following

command
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B Command Prompt - mongo = [] .t

5 db.myemp.find() -ﬂ

{ "_1d" : ObjectId("6653126clacbebeiZbed7clb™), "empname” : "AAA", "Salary™ : 10688 }
*

Note that the one document(analogous to row) is getting inserted in the collection

named myemp.
Method 2 : We can create collection explicitly using createCollection command.

Syntax
db.createCollection{name,options)
where

name is the name of collection

options is an optional field. This field is used to specify some parameters such as size,

maximum number of documents and so on.

Following is a list of such options.

Field Type Description

capped Boolean Capped collection is a fixed size collection. It automatically
overwrites the oldest entries when it reaches to maximum size. If it
is set to true, enabled a capped collection. When you specify this
value as true, you need to specify the size parameter.

autolndexID Boolean This field is required to create index id automatically. Its default
value is false.

size Mumber This value indicates the maximum size in bytes for a dapped
collection.

Max MNumber It specifies the maximum number of documents allowed in capped
collection.
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For example = Following command shows how to create collection in a database using

explicit command

B Command Prompt - monga - 0 X

» use mystudents A
switched to db mystudents

» db.createCollection("Student_details"™)

{ "ok™ : 1}

»

(4) Display Collection
To check the created collection use the command “show collections” at the command
prompt

B Command Prompt - mango O *

» use mystudents ~
switched to db mystudents

> db.createCollection{"Student_details")

{ "ok™ : 1}

» show collections

Student_details

>

(5) Drop Collection
The drop collection command is actually used to remove the collection completely

from the database. The drop command removes a collection completely from database.

Syntax
db.collection name.drop()

For example

B Command Prampt - mongo — O b4

» db,Student_details.drop() n
true
=
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We can verify the deletion of the collection by using “show collections” in the
database.

(6) Insert Documents

The document is inserted within the collection. The document is analogous to rows in
database.

Syntax
db.collection name.insert{{key,value}

For example

B Command Prompt - mongo — O x

> db.Student_details. insert({"name”:"A8A" "age":22}) A
piritefesult({ "nInserted" : 1 })

 m

We can verify this insertion by issuing following command

B Command Prompt - mongo = O *
[» db.Student_details.find() ~
" _id" : ObjectId{"6853357dlac6ebe32bed7clc™), "name" : "AAA", "age" : 22 }

>

Inserting Multiple Documents

It is possible to insert multiple documents at a time using a single command.
Following screenshot shows how to insert multiple documents in the existing collection.
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Bl Command Prompt - manga — O 4
» var allStudents = A
A

- {4
. "name":"BBB",

.. "age":28

o b

e

. "name":"CCC",
"age":19
A
- 1
«x. name":"DDD,
c.. ape”:il
- b
1;

» db.Student_details.insert({allStudents);

Then you will get

B Command Prempt - monga — O b4

» db.Student_details.insert{allStudents); -
BulkkriteResult({

“writeErrors™ : [ ],

"writeConcernkrrors™ : [ ],

"nInserted" : 3,

"nUpserted” : @,

"nMatched” : @&,

"nModified” : @,

"nRemoved” : @,

"upserted” : [ ]

In above screenshot, as you can see that it shows number 3 in front of nInserted. This
means that the 3 documents have been inserted by this command.

To verify the existence of these documents in the collection you can use find command
as follows -
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Bl Command Prompt - mongo - [ o

» db_Student_details find() s
{ " _id" : ObjectId{"6853357dlactebeizbediclic"), "name"™ : “AMA", "ape" : 22 }
{ "_id" : ObjectId{"6@53390@lactebel2bedicld”), “name” : "BBB", “age™ : 28 }
{ "_id" : ObjectId{"6@533908lactebe3zbedaicle"), "name" : “CCC", "age" : 19 }
{ "_id" : ObjectId("6@5339@61lac6ebe3izbed7clf"), “"name" : "DDD", “age™ : 21 }
>

(7) Delete Documents
For deleting the document the remove command is used. This is the simplest

command.

Syntax
db.collection name.remove(dslete criteria)

For example -

First of all we can find out the documents present in the collection using find()

command
B Comimand Promgt - mango = [l s
¥ dh. Shudent_details. find (O -
4 "_id® : ObjeclId("5853357dlacbebie3 e Tl ), "nane” - "AAA", "age” 22
{ "_id™ : Objectld("605339001ackebei2bodFcld™), "name™ : "BBB", “oge™ i 20 )
4 "_id" : ObjectId("608513000lacEeba3dbadFcle"}, "nane” : "WWH", "age" : 10 }
{ "_id" : Objectld("e9533900lackebelzbedrclf”), "name” @ "DOD", “age™ : Z1 }
»

Mow to delete a record with name “WWW" we can issue the command as follows —

B “nmmand Prompt - mongn - I .t
» db. Student_details. renowel{ "name™: "WWW"}) #
WriteResulty{{ "nBemzved” : 1 1)

> -
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Now using find() command we can verify if the desired data is deleted or not.

B Command Promgt - mongo = [ e
> . Sbudent_details find() -
{ " id" : objectId("s853357dlactebe3zbadrclc”), "name" @ "AAA", "ege” @ 22 }
{ " 3d" : OhjectTd("60533900 achiche 32hed Feld™), "name” : "RRRE", “age™ : 78 }
4 "_id® : ObjeclTd( 668533900 acbebel Thed TO1H" ), "name” : "DOD®, “epe® - 21 }
L
L

Deleting only one Document
Sometimes the delete criteria matches for more than one records and in such situation,

we can forcefully tell the MongoDB to delete only one document.

Syntax
db.collection name.remove({dslate_critaria, justOna)
The justOne is a Boolean value it can be 1 or 0. If we pass this value as 1 then only one

document will get deleted.

For example

B Cormmand Frompt - mango

» db Studenl_delails removel{"age":28},1)
WriteHesult({ "nHemoved™ @ 1 }}
¥

Now it can be verified using find() command as follows —

B Command Prampt - manga

db . Sluden L delails Find(}
"_id" @ Dhjectld (TpeG3dhsdlachebe 32beasc1cT), Tmame” o TABAT, Tape” ;2 ]
® §d" @ ObjeclTd(“685330801achebeazbes7e16%), “name® : "DDD®, “ape” : 21 }

>
[
i
{ " id" : vbjectld("peba5BbesrE3afyledebssa™), “name” ; "EEE", Tape”™ ; 28 }
»
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Note that there were two records that were matching with age = 20 with name “BBB"
and “EEE", but since we have passed justOne attribute as 1, we get the result by deleting
the single record having name “BBB”

Remove all the documents

It is possible to remove all the documents present in the collection with the help of
single command.

Syntax
db.collection_name.remove({})

For example

B Cormmand Prampt - mongo — a ?"I
» b Studenl_debails . remowel{}) "
WriteResult({ "nRemoved™ @ 3 })
> dh. Student_details. Find(}
>

(8) Update Documents

For updating the document we have to provide some criteria based on which the
document can be updated.

Syntax
db.collection name.update(criteria,update data)

For example = Suppose the collection “Student_details” contain following documents

B Command Prompt - mongo - | »

» db.Student details.find() #
{ " _id" : ObjectId{"e853357dlactebeizbed?clc"), "name" : “AMA", "ape" : 22 }

{ "_id" : ObjectId{"60533900lactebeld2bed?clid"), “name" : “BBB", “age" : 20 }

{ "_id" : ObjectId("6@5339881lactebeizbedicle"), "name" : “CCC", "age" : 19 }

{ "_id" : ObjectId("o@5339@61lac6ebeilbediclf"), “"name" : "DDD", “age™ : 21 }

*
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And we want to change the name “CCC" to “WWW?", then the command can be

issued as

Bl Command Prompt - mango — O *
> db.Student_details.update({"name”:"CCC"}, {%set: {"name": "WW"} 1) ~
MriteResult({ "nMatched® : 1, “nUpserted® : @, "nModified" : 1 })
>
S
This can be verified as
B Command Prompt - mongo — | »
> db.Student_details.find() ~
{ " _id" : ObjectId("6@5%3357dlacbebeidZbed7clc"), "name" : "AAA"™, "age" : 22 }
{ " _id™ : ObjectId("6@5339601lacbebeli2bedicld™), “"name™ : "BBB™, "age™ : 20 }
{ " _id" : ObjectId("6@53396@lachebe3d2bed7cle™), “name” : “WWW", "age™ : 19 }
{ "_id™ : Objectld("605339601acbebei2bed?elf"), “name™ : "DDD", "apge™ : 21 }
b
L

Thus the document gets updated.

By default the update command updates a single document. But we can update
multiple documents as well. For that purpose we have to add {multi:true}

For example
db.Student_dstails.update({"age™:21},{$set:{“age”:23} }, {multi:true})
(9) Sorting
We can use the sort() method for arranging the documents in ascending or descending
order based on particular field of document.

Syntax
For displaying the documents in ascending order we should pass value 1
db.collection name.find().sort{{field name:1})
If we pass -1 then the document will be displayed in the descending order of the field.

For example

Suppose the collection contains following documents
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Bl Comurand Froenpl - muongo == ] ot

» db, Student_details. find() -~
[ "_id" : OhjectTd("60545e5c5782nfS1edeb?75" ), "name" : "AAA", "age™ : 27 |
{ "_1d" : ObjectId("6@5452685783af5ledebd?76"), "name” : “DGE", “age” : 21 }

[ "_id" : Objectld( e@dbesih/Hiaraledebds sy, "name™ © "CCCY, Tage™ ;o 24 )
{ "_id" : ObjectTd("60545e7¢5783a151edebl 778"}, "name” - "DOD", “age™ : 20 }
£ " 1d" : objectId("s@s45fa3s7siafsledebizye"y, "name" : "EEE", "ape™ : 71 }

[ "_id" : Objectld("60545F125753aM51cdcb3? 70"y, "namc” @ “FFF", “pge™ : 24 )

{ "_id" : ObjectTd("68%45F125783at51edebd??h" )}, "name" - "GGG", “age™ : 22}

E3

L
Now to sort the data in descending order

B Command Promgt - mongo = | X

» db.Student details, Find() . sort{{"age":-11] crl
§ % id® @ ObjectiTd(*6054561257830F51edabdTTa" Y, “nane” @ “FEEY, ape® : 24 )

{ " 1d" @ Objectld("besdbe dnsEiafaledabd s ™y, "nane” @ "CCCM, "ape™ @ 23 )

{ "_id™ : ObjectTd(™60545c5c5783a151edcbITI5™), "nane” : "ARA", “age™ : 22 ]

{ "_1d® : ObjectId("60545F1a5783af51edebd 770", “name" : “GGGY, “ape™ : 22 }

{ "_id™ : Objectld("sdsdbetth Hialledebd fB"), "nane” © "HBE", Tame™ : 21}

{ "_id™ : ObjectTd("6@545¢035783a+51edebd 770"}, "nane” : "ESE", Tape” : 21 }

{ " _1d® : ObjectId("60545e7d5783af51edeb377E" ), "name” : "DOD", “age™ : 28 }

> -

If we want to display data in ascending order we issue following command

B Command Frempt - mongs - C *
= b Student_details find()  sortl]"sg=":1}) -
{ " id" @ Objectld("t8%d45ed5783af5ledebd 78", "nane” @ "DOD", "&me™ i 20}

{ "_id" : OhjectTd("68545c695783aF51edebI776"), "nanc” : "BRB", “"mge™ : 21 ]
{ "_id" : ObjectId("ee545+@15763afs5ledebd 779"}, “name” : “CCCY, “ege™ : 21 }

[ " id" & Objectlid("u@=abebch Hial-ledebd /B0, "name”™ @ "AAA", Tame” 1 22}

{ "_id" : ObjectTd("68545f1a5783af51edebi?7b" ), “nane” : “GGG", "age” : 22 }
{ " 1d" : objectId("68545e735783af50edebd 777"y, "name" :@ "CCC", "ege™ : 23 }

{ "_id" : Objectld( 4157125 ME3arz0edebddfa"™), "nane™ © "FFE", Tage™ 1 M )

& -

[X] connect Node JS with MongoDB

For connecting Node.js with MongoDB we need MongoClient. This can be created
using following code.

TECHNICAL PUBLICATIONS™ - An up thrust for knowladge




Advanced Web Programming 6-23 Database Programming with Node JS and MongoDB

Connect.js

wvar MongoClient = require('mongodb’). MongoClient;
var url = "mongedb://localhost:27017/;
ffcreate database

MongoClient.connect(url, function(err, db) {
if (err)
throw err;

var dbo = db.db{"studentDE");
console.log(“Connected with Databasa®);
b

Program Explanation : In above code,

1) First of all, we have to import the module ‘mongodb’ using require. Thus we are
creating MongoDB client.

2) Then specify the URL for MongoDB by means of hostname(localhost) and port
number on which MongoDB is running (27017). This is a path at which we are
going to create a database.

3) Then we are using connect method by passing the above URL. Inside this function
a database object is created by a database name “studentDB".

Note that before execution of the above code, it is necessary to install the mongodb

package using the following command at the current working directory.
Frompt: »>npm install mongodi

X Operations on Data using Node JS

The CRUD operations are performed in collaboration with Node.js and MongoDB. The
CRUD stands for Create, Read, Update and Delete operations.

In this section we will discuss how to perform these operations on the database with

the help of simple demo applications.

Prerequisite : For performing these operations we need to have MongoDB installed in
our machine. One must also install MongoDB Compass (It is a graphical tool) to verify the

operations performed by node.js on MongoDB.

Example Code : In this example, we will create a Student database with two fields —
name and city.

Creation of Database

Step 1 : We will create a database studentDB and collection name as Student_Info. For that

purpose make a folder in your current working directory. I have created the folder by a
name StudentDBExample.
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Step 2 : Open the command prompt go to the path of StudentDBExample. And issue the
commands

D:\NodeJSExamples\StudentDEEXample > npm init
And press enter key to accept the default values. By this package.json file gets created.

Step 3 : Then install the mongodb module using following command
D:\NodeJSEzamples\StudentDBEXample >npm install mongodb

Step 4 : Now create a node.js file for creating a database and collection. The code is as
follows -

create.js
var MongoClient = require('mongodb’). MongoClient;
var url = "mongedb://localhost:27017/;
/fcreate database
MongoClisnt.connect{url, function(err, db) {
if (err) throw err;
var dbo = db.db{"studentDB");
dbo.createCollection("Student Info® function(err,res){
if{err)
throw err;
console.log("Collection Created”)
i
db.close();

b

Output

B Command Fromgt O *

D \MHodelSExenples \SludenlDBEEXanple e creale. js A
(riode :4363) [MOMGODE DRIVER] Warning: Current Server Discovery and Monitoring engine is deprecated, and will be removed
in a firture version. To use the new Sereer Discover and Hondtoring engine, pass option { uselinifiedTopnlagy: tree } f0 t
bie Mongollienl consblroclos.

(Use “mode --trace-warnings ...  to show where the warning was created)

Collection {rested

[: \ModelSExamples \StudentDEEXanple » Note that the collection is
created for the database

Program Explanation : In above code,

1) First of all, we have to import the module ‘mongodb’ using require. Thus we are
creating MongoDB client.

TECHNICAL PUBLICATIONS® - An up thrust for knowladge




Advanced Web Programming 6-25 Database Programming with Node JS and MongoDB

2) Then specify the URL for MongoDB by means of hostname (localhost) and port
number on which MongoDB is running (27017). This is a path at which we are

going to create a database.

3) Then we are using connect method by passing the above URL. Inside this function

a database object is created by a database name “studentDB".

4) Then using the method createCollection for database object we can create a
collection inside the database “studentDB”. The first parameter passed to this
method is name of the collection. Note that here the collection name is
“Student_Info".

5) The message “Collection Created” is displayed on the console using console.log
method.

Insertion of Data

We can insert one document or multiple document at a time. First of all we will see the

code for inserting one document inside the above created collection.

insert.js
wvar MongoClient = require('mongodb’). MongoClient;
var url = "mongodb://localhost:27017/";
//Insert
MongoClient.connect(url, function(err, db) {
if (err) throw arr;
var dbo = db.db("studentDE");
var mydata = { name: "AAA", city: "Pune" };
dbo.collection("Student Info").insertOne{mydata, function(err,res){
if{ err)
throw err;
console.log(*One document Insarted!|*);
db.closa();
i
b
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Output

B Command Frompt o w

0 odedSEcanp Les\5tudentDBEXanplesnode insert_js

(node:18812) [MONGODE DRIVER] Warning: Current Server Discovery and Monitoring engine is deprecated, and will be remowved
in a tuture version. To use the new Server Discover and Monitoring engine, pass opbion | vselnifiedTopology: true } oLbo

the MongoClient constructor.

(Usc “node  trace warnings ... o show where the warning was created)
ine document Thserted ]!

0 \Mode 1sExanples studentDBEXanplas

Program Explanation : In above code,

1) First of all, we have to import the module ‘mongodb’ using require. Thus we are
creating MongoDB client.

2) Then specify the URL for MongoDB by means of hostname(localhost) and port
number on which MongoDB is running(27017). This is a path at which our
database exists.

3) Then we are using connect method by passing the above URL. Inside this function

a database object is created by a database name “studentDB”. Thus now we can

access to studentDB

4) Then a JSON object is in the form {name:value}. We insert data in the collection in
the form of document. This document is created in the form of JSON. Hence the

mydata object is created with some values.

5) This mydata is inserted into the collection using insertOne method.

In the same manner we can insert multiple documents at a time. Following code

illustrates it.

insertmany.js
wvar MongoClient = require(' mongodb’). MongoClient;
var url = "mongeodb://localhost:27017,™;
/fmseart
MongoClient.connect(url, function(err, db) {
if (err) throw err;
var dbo = db.db{"studentDE");
var mydata = |
{ name: "BEB", city: "Mumbai" },
{ name: "CCC", city: "Chennai” },
{ name: "DDD", city: "Delhi" },

TECHNICAL PUBLICATIONS™ - An up thrust for knowladge




Advanced Web Programming 6-27 Database Programming with Node JS and MongoDB

{ name: "EEE", city: "Ahmedabad" }
l;
dbo.collection("Student_Info").insertMany(mydata,function(err,res){
if{err)
throw err;
console.log(*"Number of records inserted are: "+res.insertedCount);
db.close();
i
b

Qutput

B Cormard Prompl - [} 4

D: \HedelsLxangles\StudentDBCemplernode Lnse~taany. is

inode;6916) [MONGIOE DRIVER] Warning: Cwurrent Server Discovery and Monitering engine is deprecated, snd will be removed
in & tulure version. To use the new Server Discover and Monitoring engine, pass optiom | wselnifiedTopology: brue } to ©
he Momgollient constructor.

{lise “node --trace-warmings ..." to show where the warning was created)

Huber of recerds inserted are: &

D WHesl e ]S Examples VS Luden LDDE enp le

Program Explanation : In above code
We have created array of values in JSON object as Follows -

var mydata = |
{ name: "BEB", city: "Mumbai" },
{ name: "CCC", city: "Chennai" },
{ name: "DDD", city: "Delhi" },
{ name: "EEE", city: "Ahmedabad" }
li

Then using the insertMany command we can insert all the above documents at a
time

dbo.collection("Student_Info").insertMany(mydata, function{err,res)

This program execution can be verified in MongoDB compass.
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TOTAL SCZE WG SITE TOTML SIFE (G SIZE

StUdEntDE-StUdEHt_Infﬂ COCURENTS D of (=] MDEKED 1 40ER 4.0KR
Documents Aggregations Schema Explain Plan Indexe=s Validation

(ERESY ¢ Fieia: wotue } roFmons || AL RESET | -

ENLLET & | wEw =|u ] Displayirg documents 1 S ot S 4 » | O REFRESH

1d: b {actldd ™ eSS ddd el cddda doihoEal ™)

_ iz ooh o 1 Tl P | e ] T 1 S B
name: "EIET
city: “rumbal”™

BT ELE IR R E Rl = M INLE TR PR T A Rl
name: "L
ity “Chennal™

Ral: O L L " OS5 S aa) AL S5 FE
nami: "0
ity: Telhi”

_Ad: b ject Tdd ™ 6855 d S8 nd ad TS5 S5 10"
name: “EEET
city: “Ehmedabad™

Read Data

We can read all the documents of the collection using find method. Following is a
simple Node.js code that shows how to read the contents of the database

display.js
var MongoClient = require{'mongodb’). MongoClient;
var url = "mongodb://localhost: 27017/
/fRead
MongoClisnt.connecturl, function(err, db) {

if (arr) throw arr;

var dbo = db.db("studentDE");

war cursor = dbo.collection("Student_Info").find({})

cursor.each(function(err,doc){

console.log(doc);
db.cloza();

5

b
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Output

B Commard Prompt

Dz Hode | skxanples\StudentiseXamp lesnode displav.js

in & future wversion. To use the
the Mengollient constructer.
iUse "node --trace-warnings ...-

I bd: 6855442143823 McBe?, mame: AN, Clty: "Pume" )

[ _id: oobidseefndadilbodelosrt, name: "BER, city: “Mumbai’
{ _id: GASSA5080sRadTIRALRIESET, name: OO0, city: "Chennai® }
I id: 6ES505@e0aBad71oedsl6sFE, neme: D00, city: ‘Delhi' 3
[ _id: 6B55d5800adad71b046165F9, name: "EEE', city: “Ahmedabad’

(node:12728) [MONGODR DRTWER] Harning: Current Server Discovery and Monitoring emgine is deprecated, and will be remcved
new Secver Dlocover and Momltoring englne, paze option { useUnlfledTopeology: true } to

to show where the warning was created)

E

L

Mote that all the
documents of the
collection Student Info

} are displayed.

Program Explanation : In above code,

1) First of all, we have to import the module ‘mongodb’ using require. Thus we are

creating MongoDB client.

2) Then specify the URL for MongoDB by means of hostname(localhost) and port
number on which MongoDB is running(27017). This is a path at which our

database exists.

3) Then we are using connect method by passing the above URL. Inside this function

a database object is created by a database name “studentDB”. Thus now we can

access to studentDB.

4) Then for reading the contents present in the documents of the collection we use the
find() method. The cursor is created for reading each record(document) of the

collection.
war cursor = dbo.collection("Student_Info").find({})

Then using cursor.each function, each document is displayed within a callback function.

Updating Data

We can change one or more fields of the document using updateOne method.

update.js
var MongoClient = require{'mongodb’). MongoClient;
var url = "mongodb://localhost: 27017/
/fUpdate
MongoClient.connect(url, function(err, db) {
if (err) throw arr;
var dbo = db.db({"studentDB");
var mydata = { name: "DDD"};
var newdata = {$set: {name:"TTT" city:"Jaypur'} }

TECHNICAL PUBLICATIONS® - An up thrust for knowladge




Advanced Web Programming &-30 Database Programming with Node J5 and MongoDB

dbo.collection("Student_Info").updateOne(mydata,newdata, function(err, res){
if{err)
throw err;
console.log("One document Updated|l");
db.close();
33

b
Qutput

B Cormmard Prompt O *

D3 \Mede 1 SExample st StudentDiEXample snode update, 35
cnode12676) | MONGODE DRIVER ) Warning: Currenl Serser Discovery and Moniloring engine is deprecaled, snd will be repoved

in 8 future version. To wse the new Server Discower and Monitoring engine, pass option { uselnifisdTopolesy: true  to
the Monpel lient constructor.

fUse “node --Lrace-warmings . .° Lo show where Lhe warning was crealed)
One documant Updated| |

D \NedelSExanples \StudentDBE ampLes

W
Again this updation can be verified by opening MongoDB compass
TOTAL SIZE WG SIZE
studentDB.Student_Info e ) . 08
Documents Aggregations Schema Explain Plan Indexes Validation
§ Feld: “walue' ) » OPTIONS

A ADD DATA ~ L vew = | {} @& [heplaying documants 1

_fid: ObjectId( 685500442 fe14002akc Hac3eT")
name: "aAa"
city: "Punc”

_id: Ob jecLTd( " 605500 80al sl F1AdG 165 FE" )
name: "HEB™
city: "Murhai”

_id: pbhjectld("apssdspaialad T 1baaalas "y
mame CTET
cify: “Chemnai”

This is updated
3 _1-d OhjectTal " 685505000 05dT Im-i:'.ln,'-_-'ul'ﬂ":l
- Ap——) ooy TENT

city: "Jaypur”

_idd: O jec LId{ " 505 000008aled 7 1LA61E5FA" )
name: "EEE™
city: "shmedabad
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Program Explanation : In above code,

We are updating one document using updateOne method. This method require two
parameter first one is the existing data, and second one is the new data which you want to

put in place of the existing one. This can be done with the help of following lines of code
var mydata = { name: "DDD"}; /fexisting record with name = “DDD"
var newdata = {$set: {name:"TTT",city:"Jaypur'}} //replace it by a new data

Then updateOne method is called by passing these two parameters.
Deleting Data
This is the operation in which we are simply deleting the desired document. Here to

delete a single record we have used deleteOne method. The code is as follows —

delete.js

var MongoClient = require('mongodb’). MongoClient;
var url = "mongedb://localhost:27017/;

/iDeleta
MongoClient.connect(url, function(err, db) {
if (err) throw err;

var dbo = db.db("studentDE");
var mydata = { nama: "TTT"};
dbo.collection("Student Info").deleteOne{mydata function(err,res){
if{err)
throw err;
console.log("One document Deleted!”);
db.close();
i
b

Output

B Cornmared Prampl - C e

-

D: SHode ISExanp Les ) S Luden LDBEXanplesnode delele | js
(node:118%2) [MONGODE DRIVER] Warning: Current Server Discovery and Momitoring engine ic deprecated, and will be remsved

in a future wersion. To wse the neg Server DHscover and Monitoring engine, pass option { usellnifiedTopalogy: true » o
the Mempollient consbruclor.
(Use “modc - trace warnings ...  to show where the warning was croated)

One docunent Deleted!!

N:\Hede ISFyanp ] o= Student DRFX2mpl o3

w

The above deletion operation can be verified by displaying the contents of the
collection
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B Corvreand Proengt = (] =

= WMnde 15Exarn e st Student IR anp] conede display.js -
(mole-0332) | HOKCODE DRIVER)] Warnding: Currenl Server Discovery and Boniloring engice iy deprecaled, and will be removed
in a future version. To use the mew Server Discover and Monitoring engine, pass option { useUnifiediopology: true } to t
he Manpol lient ronstructore.

[Use pode --Lrace-warnings ... Lo show where Lhe warming was orealed)

[ _id: 60550442 Tc1dB@2a3ci9cte?, name: "A44°, city: “Fune’ ] Note that the record with
K _:!.d: 6&55-1‘]5932«&3“?'1!:34{5155*6, name: :I]-I'.'I:I'_, ci.t‘_-,-: :."IJI'Ibdj.: 1] name = *DDD" is daleted
o id: G@s5dueedasad 1beaslesf?, name: "CLC°, city: "Chenmnal” 3

{ _id: #A55%508aSad? 1 hAGIRSTY, namr: "FRET, oity: "Ghncdabad” ]

Full

D \Mode5Fxamp les StudentDRFanples

Sorting Data

Data can be arranged in sorted order in the collection. For displaying the sorted
ordered data we use the method sort. Following code illustrates how to display the data
in ascending order of the filed named city.

sort.js
var MongoClient = require('mongodb’). MongoClient;
var url = "mongedb://localhost:27017/;
/fsort in ascending order
MongoClisnt.connect{url, function(err, db) {
if (err) throw err;
var dbo = db.db{"studentDE");
var mydata = { city: 1};
dbo.collection("Student Info").find().sort{mydata).toArray{function{err,res){
if{err)
throw err;
console.log(*Sorted the Documents in ascending order of city...");
console.log(ras);
db.close();
i
b

Output

B Command Prowmat — [} b4

D-\Mode)SExamp Les \ S Luden IDECanp Lle 2node. sorl. js

(nodo:14612) [MMGODE DRIVER] Warning: Cerrent Server Discovery and Monitoring engine is deprecated, and will be remowed
in a tulure version. To use Lhe new Server Discover and Moniloring engine, pass oplion { uselnitiedTopology: brue } Lo
ithe MongoClient constructor.

{Use “nede --trace-warnings ...  fo show where the warning was created)

corted the Documents 1n escending order of clty...

[

{ _id: 685545080aked 7ARBLELSSTD, name: '[CC', city: 'fAhmedabed’ },
{ id: oef5hd>@edatad 71b@L6la5fr, name: 'CCC', citv: 'Chenmai® 1,
[ _id: 6A55d5M@atad71h@L6165F6, name: 'RRR', cify: 'Mumhai® },
I id: 6855d442feldanzaichicBer, name: 'AAA', clty: 'Pune' }
1
Lz \Made Isexarples’ StudentieEXanple » w
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Program Explanation : In above code to sort in ascending order we use sort. The key
field based on which the document is to be sorted is city. We have passed 1 along with it
for displaying the city names in ascending order. If we pass -1 then the cities are
displayed in descending order. Simply change the above code as

var mydata = { city: -1};

Then the output will be

B Comimand Proenpl - O »

sModeJSExanples’ StudentDEEanp lexnode sort. js
(mode :Ue92) [HONGODE DRIVER] Warming: Current Server Discovery and Monitering engine is deprecated, and will be removed

im a future version. Tn wse the new Server Discover and Monitoring engine, pass option { usellnifirdTopolnpy: true } to t
e MongoeClient constructos.

(Use “pode --trace-warnings .
oried the Docwments in asc

.« to show where the warning was created)

e = L

T ORSSdAA2F el 480203 89cRe T, name: CAALT, city: Pune” ],
_id: ee55dseecaiad7lbedE]6506, neme: 'GRO', clty: "Mumbal' },

{ _dd: opysdepagad AbBAL1GGTS, name: "COL', city: "Chennai® },
id: G6A5505200uBad F1bA4616519, name: "EEE", city: "Ahmwedsbad' }

s WMode JSExemp Lles\ Sluden LDEEXanp le>

Review Questions
1. Explain insertion and deletion database operation using Node]s.
2,  Write a program to display the sorted data in the database using Node]s
| |
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Notes
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SOLVED MODEL QUESTION PAPER
(As per New Syllabus)

Advanced Web Programming
Semester - VI (IT) Professional Elective - 111

Time : 2 % Hours] [Total Marks : 70

Instructions : 1) Attempt all questions.

Q.1

Q.2

Q.3

Q.3

2) Make suitable assumptions wherever necessary.

3) Figures to the right indicate full marks.

What are the benefits of C557 (Refer section 1.1.1) [03]

Explain the use of foni-families in C55 with the help of suitable example.

(Refer section 1.7.1) [04)

Write a JavaScript for password verification. (Refer example 1.16.1) [07]

Enlist the features of Angular |S (Refer section 2.2) [03]

Explain MVC with Angular |S (Refer section 2.5) [04]

Explain the controller directive in Angular |S with suitable example.

(Refer section 2.8) [07]

OR

Explain the working of Scope object in Angular |5 with suitable example

(Refer section 2.9) [07]

List and explain the use of three ng-directives in Angular ]5.(Refer section 3.1)
[03]

Explain the concept of Single Page Application(SPA) in detail (Refer section 3.6)
[04]

Write an Angular |S script to create a form having three radio buttons each
indicating the name of particular color. Display the appropriate color name when

particular radio button 1s pressed. (Refer section 3.4) [07]
OR
List any three features of SPA (Refer section 3.6) [03]

Explain the use of routing in Angular Js with suitable programming example
(Refer section 3.3) [04]

What is Data binding? Explain ifs types with suitable Angular |S code.
(Refer section 3.5) [07]

(M - 1)
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Q.4

Q.4

Q.5

Q.5

a)
b)

c)

a)

What are the various uses of Node.js? (Refer section 4.1) [03]

What is npm? Explain the use of package manage in Node.js with suitable example

(Refer section 4.2) [04]

Explain the callbacks in node js with suitable example. (Refer section 4.5) [07]
OR

Enlist the features of Node.js.(Refer section 4.3) [03]

What is the use of npm init?Give example. (Refer section 4.2) [04]

Explain any four methods of console object in node.js with suitable examples.

(Refer section 4.4) [07

Explain the concept of event emitter. (Refer section 5.1.1) [03]

What is REST API? Explain various parts of client request. (Refer section 5.9)

[04]

What is event loop? Explain its working with suitable block diagram

(Refer section 5.1.2) [07]
OR

Enlist the features of MongoDB (Refer section 6.1) [03]

Explain the three commonly used set timer functions in node js

(Refer section 5.2) [04]

Explain the creation of student database using MongoDB and Node.js. Also wrife
the Node.js script to display the contents of student databose.(Refer section 6.6)
[07]

Qad
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