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Introduction

IFT 203 — Introduction to Web Technologiesis a two-credit unit

course. It deals with the introduction of the Inety the World Wide

Web (WWW), and Web development. WWW is a platforior f
interactive applications, content publishing, aadial services. The role
of HTTP and HTTPS in the context of web applicasioRoles and

operations of web browsers and the web serverrdctiag with web

applications through forms, and using style sheeteparate document
structure and document formatting.

Course Competencies

This course equips students with foundational skilweb development
and design. Key competencies include understandimg basic
principles of the internet and web technologiesfipiency in HTML
and CSS for creating and styling web pages, andn@aduction to
JavaScript for adding interactivity. Additionallthe course covers web
standards and best practices, responsive desigmigees, and an
awareness of accessibility considerations. Studeifitglso learn about
web hosting, domain names, and basic SEO pringiplesbling them to
create functional, user-friendly websites from sdra

Course Objectives

Certain objectives have been set out to ensuretlieatourse achieves
its aims. Apart from the general objectives of tboarse, each unit of
this course has set objectives. At the end of ¢bigse, you should be
able to:

. discuss the evolution of the Internet and explam meaning of
Intranet and extranet
. list the devices used to access the Internet apldiexthe various

means of accessing the Internet ¢ differentiatevéen static and
dynamic pages

. describe the term “computer network,” discuss thentserver
model, and describe the Web application architectur

. explain the term “HTML,” write simple HTML codes ing
popular tags, and use Web browsers to display HEbtes

. explain the term “XHTML,” write simple HTML5 codessing
popular tags, and use Web browsers to display XThliles

. outline how to create, modify, process, view, aatidate XML
document

. comprehend how the internet works, including prot®such as
HTTP and HTTPS.

. understand the client-server model and the roleedd browsers

and servers.
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. gain proficiency in HTML for structuring web conten

. master CSS for styling and layout of web pages.
implement responsive design techniques using CSS$liame
queries.

Learn about W3C standards and their importance &b w
development.

. understand the principles of clean, semantic HTMid &£SS
coding.
Discuss the importance of CSS, use CSS format aglesy and
add CSS to HTML files

. explain the meaning of JavaScript

. Write and run simple JavaScript programs

Working Through this Course

This course provides an overview of the fundamenotaicepts and
technologies that drive the World Wide Web. Studentill gain
practical experience in web development, learniog/ o create and
manage web content, understand web protocols, amnki with various
web technologies. Topics include HTML, CSS, Javaficweb hosting,
and basic principles of web design and user expegi¢UX). To have a
thorough understanding of the course units, you mgked to read and
understand the contents, practice what you havaddaby studying and
developing simple websites and Web applicationg/émr organization,
and be committed to learning and using skills aeguirom the course
to enhance your career.

Study Units
This course has four modules broken down intodiitél5) study units.
They are listed as follows:

Module 1 Introduction to the World Wide Web

Unit 1 History of the Internet and the Web

Unit 2 Understanding Web Browsers

Unit 3 Internet Services, Communication and Praoitoc
Unit 4 Network model and web application developtne

Module 2 HTML Fundamentals

Unit 1 Introduction to HTML

Unit 2 HTML tags and attributed

Unit 3 HTML syntax and basic markup: headingsagaaphs,
lists, links

Unit 4 Advanced HTML Markup
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Module 3  Cascading Style Sheet (CSS)Basics

Unit 1 Introduction to Cascading Style Sheet
Unit 2 Styling with Cascading Style Sheet

Module 4  Introduction to JavaScript

Unit 1 Basics of JavaScript
Unit 2 Fundamentals of JavaScript for Dynamic Stants
Unit 3 Document Object Model (DOM) Manipulation
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Presentation Schedule

The presentation schedule included in your couratemnals gives you
the important dates for the completion of tutor-kear assignments and
attending tutorials. Remember, you are requiredsubmit all your
assignments by the due date. You should guard stglaigging in your
work.

Assessment

There are two aspects to the assessment of theecdtirst are the tutor-
marked assignments; second is a written examinatiotackling the
assignments, you are expected to apply informasind knowledge
acquired during this course. The assignments naisubmitted to your
tutor for formal assessment following the deadlirstated in the
Assignment File. The work you submit to your tutmr assessment will
count for 30 percent of your total course markitf end of the course,
you will need to sit for a final three-hour exantina. This will also
count for 70 percent of your total course mark.

How to Get the Most from the Course

In distance learning, the study units replace thigarsity lecturer. This
is one of the great advantages of distance legrriog can read and
work through specially designed study materialgaatr own pace, and
at a time and place that suit you best. Think @fsitreading the lecture
instead of listening to a lecturer. In the same Wat a lecturer might
set you some reading to do, the study units tell ynen to read your
textbooks or other material. Just as a lecturehtrggre you an in-class
exercise, your study units provide exercises far @do at appropriate
points.

vii
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Each of the study units follows a common formate Tinst item is an
introduction to the subject matter of the unit doav a particular unit is
integrated with the other units and the coursewbae. Next is a set of
learning objectives. These objectives enable yolkrtow what you
should be able to do by the time you have compile&dnit. You
should use these objectives to guide your studyeWou havefinished
the units, you must go back and check whether yaue lachieved the
objectives. If you make a habit of doing this, yal significantly
improve your chances of passing the course.

Remember that your tutor’s job is to assist youewhiou need help, do

not hesitate to call and ask your tutor to provide

1. Read this Course Guide thoroughly.

2. Organize a study schedule. Refer to the ,Coursen@meg“ for
more details. Note the time you are expected tmcépm each
unit and how the assignments relate to the unithatéber
method you chose to use, you should decide ondtvenite in
your dates for working on each unit.

3. Once you have created your study schedule, do #wegyyou
can to stick to it. The major reason that studéatss that they
lag in their coursework.

4. Turn to Unit 1 and read the introduction and thgctives for the
unit.

5. Assemble the study materials. Information abouttwioa need
for a unit is given in the ,Overvieivat the beginning of each
unit. You will almost always need both the studytwyou are
working on and one of your sets of books on yowskdat the
same time.

6. Work through the unit. The content of the unit litdeas been
arranged to provide a sequence for you to follow.y&u work
through the unit, you will be instructed to readtsms from your
set books or other articles. Use the unit to gymwmie reading.

7. Review the objectives for each study unit to confithat you
have achieved them. If you feel unsure about anythef
objectives, review the study material or consulirytutor.

8. When you are confident that you have achieved a’suni
objectives, you can then start on the next unibced unit by
unit through the course and try to pace your stsoythat you
keep yourself on schedule.

9. When you have submitted an assignment to your tfmor
marking, do not wait for its return before startmygthe next unit.
Keep to your schedule. When the assignment is rretiirpay
particular attention to your tutor's comments, boththe tutor-
marked assignment form and written on the assighn@onsult
your tutor as soon as possible if you have any topres or
problems.

10. After completing the last unit, review the coursed gorepare

viii
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yourself for the final examination. Check that ywave achieved
the unit objectives (listed at the beginning ofteaait) and the
course objectives (listed in this Course Guide).

Facilitation

There are 12 hours of tutorials provided in supjbrthis course. You
will be notified of the dates, times, and locatiarfsthe set tutorials,
together with the name and phone number of yowor tais soon as you
are allocated a tutorial group. Do not hesitatedatact your tutor by
telephone, e-mail, or discussion board if you neel@. You will benefit

a lot by doing that. Contact your tutor if:

. You do not understand any part of the study unithe assigned
readings

. You have difficulty with the self-tests or exera@se

. you have a question or problem with an assignmaith your
tutor's comments on an assignment, or with the iggpdf an
assignment.

You should try to attend the tutorials. Thus, ithe only opportunity
you have to enjoy face-to-face contact with youtortuand to ask
questions that are answered instantly. You caneraisy problem
encountered during your study. To gain the maximoenefit from
course tutorials, prepare a question list beforending them. You will
learn a lot from participating in the discussiotiaaty.
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Course Information

Course Code IFT 203

Course Title Introduction to Web Technology
Credit Unit 2

Course Status Compulsory

Course Blub:

This course dives into the dynamic world of web elegment with a
comprehensive introduction to web technologies. idpesl for
beginners, this course provides a foundational rstaleding of the tools
and technologies that power the modern web. FromHand CSS to
JavaScript and beyond, you'll gain hands-on expeeebuilding and
deploying web pages and applications. Learn thécbad HTML to
structure your web content and CSS to style anduayour pages.
Discover the power of JavaScript for creating iatéive and dynamic
web experiences. Understand the principles of resige web design to
ensure your sites work seamlessly across variowscete Gain a
preliminary understanding of server-side techn@sgand how they
interact with the client side. This course is petrféor aspiring web
developers, designers, or anyone interested imilearhow to create
websites. No prior programming experience is raglijust a passion
for learning and a curiosity about how the web vgorKhe course
includes a mix of video lectures, interactive cgdexercises, quizzes,
and hands-on projects. By the end of the course]lywave built your
own functional website and gained the confidencdutther explore
advanced web development topics.

Semester: first
Course Duration: 13 weeks
Required Hours for Study: 45
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MODULE 1 INTRODUCTION TO THE WORLD WIDE
WEB

MODULE INTRODUCTION

The module "Introduction to the World Wide Web" a@f a
comprehensive overview of the Internet's corneestadachnology,
enabling students to grasp the foundational cosceptd historical
evolution of the web. This module begins by expigrthe origins and
development of the World Wide Web, tracing its sfanmation from a
research project at CERN to the global informatioinastructure it is
today. Students will gain insight into web browserscluding their
various types. Additionally, the module delves imbbernet services,
communication, and protocol. As the module progress addresses the
practical aspects of web development and usagenéesawill engage in
hands-on activities designed to build their skiils designing,
developing, and deploying web pages. By the ertletourse, students
will have a solid foundation in web technologiesegaring them for
further study or careers in web development, digitearketing, or
related fields.

Unit 1 History of the Internet and the Web

Unit 2 Understanding Web Browsers

Unit 3 Internet Services, Communication and Praitoc
Unit 4 Network model and web application developtne
Unit 1 History of the Internet and the Web

Contents

1.0 Introduction

2.0 Intended Learning Outcomes (ILOS)

3.0 Main Content

3.1 Introduction to ARPANET and the Birth of thedmet

3.2 Tim Berners-Lee and the Invention of the Wikle Web
3.3  Evolution of the web: from static to dynamiatent

4.0 Self-Assessment Exercise(s)

5.0 Conclusion

6.0 Summary

7.0  Further Readings
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@ 1.0 Introduction

The World Wide Web (WWW) allows computer users tsipon and
view multimedia-based documents (i.e., documenth teixt, graphics,
animations, audio, and/or videos) on almost anyestibEven though
the Internet was developed more than three decags the
introduction of the WWW was a relatively recent evdn 1990, Tim
Berners-Lee of CERN (the European Laboratory farti€la Physics)
developed the World Wide Web and several commuicgirotocols
that form the backbone of the WWW. The Internet gredWorld Wide
Web will surely be listed among the most significamd profound
creations of humankind. In the past, most compapgdications ran on
stand-alone computers. (i.e., computers that wewe gonnected)
Today'’s applications can be written to communicat®ng the world’s
hundreds of millions of computers. The Internet esgkur work easier
by mixing computing and communications technologiéis makes
information immediately and conveniently accessiklerldwide. It
makes it possible for individuals and small bussessto get worldwide
contact. In the last decade, the Internet and tloeld\MWVide Web have
altered the way people communicate, conduct busingsd manage
their daily lives. They are changing the naturethed way business is
done.

u 2.0 Intended Learning Outcomes (ILOS)

By the end of this unit, you will be able to:

. Understand ARPANET and the Birth of the Internet.

. Explain the Tim Berners-Lee and the Invention oé WWorld
Wide Web

. Explain the evolution of the web: from static tandynic content

P

M 3.0 Main Content
3.1 Introduction to ARPANET and the birth of the internet

The simplest way of explaining the Internet is &bl ¢ "the network of
networks." It's the connection of computer netwoaksund the world
into one entity, so to speak. It's not one big cotep but rather
numerous networked computers connected together.
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When you dial into your Internet service providaO(L, Earthlink, etc)
from home, you are essentially connecting your asepto a network.
If you are on campus you connect to the Internetuph your school's
network, which is connected to the larger Internetwork through
Peachnet, which is the electronic highway for dli@tional institutions
and libraries throughout the state of Georgia. Thackbone" of all
these connections is what you might hear refeweaktthe "information
superhighway."

The Internet started in the 1960s as a way for gowent researchers to
share information. Computers in the '60s were |lamge immobile and

in order to make use of information stored in ang computer, one had
to either travel to the site of the computer oreéhavagnetic computer
tapes sent through the conventional postal system.

Another catalyst in the formation of the Interneasathe heating up of
the Cold War. The Soviet Union's launch of the Spusatellite spurred
the U.S. Defense Department to consider ways irdtion could still be

disseminated even after a nuclear attack. This teaéiy led to the

formation of the ARPANET (Advanced Research Prgjegigency

Network), the network that ultimately evolved intdhat we now know
as the Internet. ARPANET was a great success bubeeship was
limited to certain academic and research orgamzatiwho had

contracts with the Defense Department. In respadiosehis, other

networks were created to provide information shgarin

January 1, 1983 is considered the official birthdayhe Internet. Prior
to this, the various computer networks did not havetandard way to
communicate with each other. A new communicationstgcol was
established called Transfer Control Protocol/Inténork Protocol
(TCP/IP). This allowed different kinds of computeosn different
networks to "talk" to each other. ARPANET and theféhse Data
Network officially changed to the TCP/IP standardJanuary 1, 1983,
hence the birth of the Internet. All networks couatulv be connected by
a universal language.

Smithsonian Image 7303081
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The image above is a scale model of the UNIVACe (hame stood for
Universal Automatic Computer) which was delivered the Census
Bureau in 1951. It weighed some 16,000 pounds, $s@d0 vacuum
tubes, and could perform about 1,000 calculati@rsspcond. It was the
first American commercial computer, as well as flvet computer
designed for business use. (Business computers thike UNIVAC
processed data more slowly than the IAS-type mashirbut were
designed for fast input and output.) The first feales were to
government agencies, the A.C. Nielsen Company, taadPrudential
Insurance Company. The first UNIVAC for businesglaations was
installed at the General Electric Appliance Divisido do payroll, in
1954. By 1957 Remington-Rand (which had purchased Eckert-
Mauchly Computer Corporation in 1950) had soldyfsik machines.
ARPANET, an experimental computer network that was thertomer
of the Internet. The Advanced Research ProjectsnégéARPA), an
arm of the U.S. Defense Department, funded the Idpueent of the
Advanced Research Projects Agency Network (ARPANIEThe late
1960s. Its initial purpose was to link computersPaintagon-funded
research institutions over telephone lines.

At the height of the Cold War, military commandevsre seeking a
computer communications system without a centrale,cavith no
headquarters or base of operations that couldtbekad and destroyed
by enemies thus blacking out the entire networlome fell swoop.
ARPANET’s purpose was always more academic thartamyi| but, as
more academic facilities connected to it, the nekwaid take on the
tentacle-like structure military officials had esnined.
The Internet essentially retains that form, althowan a much larger
scale.

Roots of a network

ARPANET was an end-product of a decade of computer-
communications developments spurred by military ceons that the
Soviets might use their jet bombers to launch ssepnuclear attacks
against the United States. By the 1960s, a systl@dcSAGE (Semi-
Automatic Ground Environment) had already beentland was using
computers to track incoming enemy aircraft and dordinate military
response. The system included 23 *“direction cefitexach with a
massive mainframe computer that could track 400gdadistinguishing
friendly aircraft from enemy bombers. The systemureed six years
and $61 billion to implement.

The system’s name hints at its importance, as autbbn Naughton
points out. The system was only “semi-automatio,heman interaction
was pivotal. For Joseph Carl Robnett Licklider, wihould became the
first director of ARPA’sInformation Processing Teiques
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Office (IPTO), the SAGE network demonstrated abalke else the

enormous power of interactive computing—or, as éferred to it in

a seminal 1960 essay, of “man-computer symbios$msliis essay, one
of the most important in the history of computihg;klider posited the
then-radical belief that a marriage of the humanchwith the computer
would eventually result in better decision-making.

In 1962, Licklider joined ARPA. According to Naugit, his brief two-
year stint at the organization seeded everythirg thas to follow.
His tenure signaled the demilitarization of ARPAwas Licklider who
changed the name of his office from Command andrGbResearch to
IPTO. “Lick,” as he insisted on being called, brbug¢o the project an
emphasis on interactive computing and the prevalent
utopian conviction that humans teamed with comgutguld create a
better world.

Perhaps in part because of Cold War fears, duriiglider's IPTO
tenure, it is estimated that 70 percent of all UcBmputer-science
research was funded by ARPA. But many of thoseluadsaid that the
agency was far from being a restrictive militadstnvironment and that
it gave them free rein to try out radical ideas.aA®sult, ARPA was the
birthplace not only of computer networks and théerdmet but also
of computer graphics, parallel processing, compélight simulation,
and other key achievements.

lvan Sutherland succeeded Licklider as IPTO dirertd 964, and two
years later Robert Taylor became IPTO director.Idrayould become a
key figure in ARPANET's development, partly becausé his
observational abilities. In the Pentagon’s IPTQceff Taylor had access
to three teletype terminals, each hooked up to @in¢hree remote
ARPA-supported time-sharing mainframe computers—&tstems
Development Corp. in Santa Monica, at UC Berkeléy&nie Project,
and at MIT’'s Compatible Time-Sharing System projgater known as
Multics).

In his room at the Pentagon, Taylor’'s access te-simred systems led
him to a key social observation. He could watchcasputers at all

three remote facilities came alive with activitygnoecting local users.
Time-shared computers allowed people to exchangsages and share
files. Through the computers, people could learouabeach other.

Interactive communities formed around the machines.

Taylor also decided that it made no sense to reqthiree teletype

machines just to communicate with three incompatilclomputer

systems. It would be much more efficient if theethwere merged into
one, with a single computer-language protocol tbatld allow any
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terminal to communicate with any other terminal.e3é& insights led
Taylor to propose and secure funding for ARPANET.

A plan for the network was first made available Ipthp in October
1967, at an Association for Computing Machinery Csymposium
in Gatlinburg, Tennessee. There, plans were anmauf@r building a
computer network that would link 16 ARPA-sponsotgtlersities and
research centers across the United States. Inuttnensr of 1968, the
Defense Department put out a call for competitivestto build the
network, and in January 1969 Bolt, Beranek, and mNaw(BBN)
of Cambridge, Massachusetts, won the $1 milliortreat

According to Charles M. Herzfeld, the former diggcdf ARPA, Taylor
and his colleagues wanted to see if they could boknputers and
researchers together. The project’'s military rol@aswmuch less
important. But at the time it was launched, Hekfiebted, no one knew
whether it could be done, so the program, initiligded on $1 million
diverted from ballistic-missile defense, was risky.

Taylor became ARPA’s computer evangelist, picking Licklider’s
mantle and preaching the gospel of distributedrattéve computing. In
1968, Taylor and Licklider co-authored a key esSakie Computer as a
Communication Device,” which was published in thepgplar
journal Science and Technologlf began with a thunderclap: “In a few
years, men will be able to communicate more effetti through a
machine than face to face.” The article went orptedict everything
from global online communities to mood-sensing catapinterfaces. It
was the first inkling the public ever had about pla¢ential of networked
digital computing, and it attracted other researsie the cause.

A packet of data

ARPANET arose from a desire to share informatioarayreat distances
without the need for dedicated phone connectionsvden each
computer on a network. As it turned out, fulfillitgis desire would
require “packet switching.”

Paul Baran, a researcher at the RAND Corporatimk thank, first

introduced the idea. Baran was instructed to com&vith a plan for a
computer communications network that could survivelear attack and
continue functioning. He came up with a process teacalled “hot-

potato routing,” which later became known as pasketching.

“Packets” are small clusters of digital informatioroken up from larger
messages for expediency’s sake. To illustrate iremecent terms: an e-
mail might be split into numerous electronic paskaf information and
transmitted almost at random across the labyrinththe nation’s
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telephone lines. They do not all follow the sametecand do not even
need to travel in proper sequential order. Theypaeeisely reassembled
by a modem at the receiver's end, because eachepacktains an
identifying “header,” revealing which part of tharger message it
represents, along with instructions for reconsttthe intended
message. As a further safeguard, packets contaithematical
verification schemes that insure data does notlggttin transit. The
network on which they travel, meanwhile, consistscomputerized
switches that automatically forward packets orhertdestination. Data
packets make computer communications more workafthen existing
telephone infrastructure by allowing all those pskio flow following
paths of least resistance, thereby preventing hogjaf digital data over
direct, dedicated telephone lines.

Baran’'s idea was ignored by the military. A 1964pgra outlining

his innovation was published, but it was classifed began to collect
dust. Fortunately, one place it was collecting duat in the offices
of ARPA, where it was eventually rediscovered. B&ddea became
the key concept that made ARPANET possible. Pask#tthed

communication remains perhaps the most importgaicke handed
down to the Internet by ARPANET.

Rise and fall

In late 1969, a team of UCLA graduate students utite leadership of
professor Leonard Kleinrock sent the first packetehed message
between two computers. A member of Kleinrock’s te@tarley Kline,
had the distinction of being first to send it, tuvas not a rousing start.
As Kline at UCLA tried logging into the Stanford §&arch Institute’s
computer for the first time, the system crashet gsgshe was typing the
letter “G” in “LOGIN.”

The bugs were worked out, and further connectiorerewmade

flawlessly, but the early network had many limas. At the time of
Kline’s first message to Stanford, logging intoeaniote computer was
one of just three tasks possible on ARPANET; tHeeobptions were
printing to a remote printer and transferring filestween computers.
Nevertheless, the interest generated by the nasgentode network
was intense. By the end of 1969, academic ingtitstiwwere scrambling
to connect to ARPANET. The University of Califorrtanta Barbara
and the University of Utah linked up that year. Bpril 1971, there

were 15 nodes and 23 host terminals in the netwarkddition to the

four initial schools, contractor BBN had joinedprd with MIT, the

RAND Corporation, and NASA, among others. By Japud73, there

were 35 connected nodes; by 1976, there were 63ected hosts.
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During its first 10 years, ARPANET was a test bedr f
networking innovations. New applications and protedike Telnet, file

transfer protocol (FTP), and network control praiddNCP) were

constantly being devised, tested, and deployedhvemétwork. In 1971,
BBN’'s Ray Tomlinson wrote the first e-mail prograngnd the

ARPANET community took to it instantly. “Mailing dts,” which

eventually became known as “LISTSERVSs,” followedna# almost

immediately, creating virtual discussion groupse@f the first e-malil
discussion lists was SF-LOVERS, which was dedicatedcience
fiction fans.

What ARPANET could not do was talk to any of thbestcomputing
networks that inevitably sprang up in its wake. de&sign required too
much control and too much standardization amonghmas and
equipment on the network, according to NaughtoninSihe spring of
1973, Vinton Cerf and Bob Kahn began consideringsaa connecting
ARPANET with two other networks that had emergepecsically
SATNET (satellite networking) and a Hawaii-basedked radio system
called ALOHANET. One day, waiting in a hotel lobl§yerf dreamed up
a new computer communications protocol, a gatevesyden networks,
which  eventually became known as transmission-obntr
protocol/Internet protocol (TCP/IP). TCP/IP, whialas first tested on
ARPANET in 1977, was a way that one network couldnd
off data packets to another, then another, anchanoEventually, when
the Internet consisted of a network of networksf€@novation would
prove invaluable. It remains the basis of the modeternet.

In 1975, ARPANET was transferred to the Defense Qomications
Agency. By that time, it was no longer experimentadr was it alone.
Numerous new networks had emerged by the late 1970kiding
CSNET (Computer Science Research Network), CDneing@ian
Network), BITNET (Because It's Time Network), and SRNET
(National Science Foundation Network); the last tbese would
eventually replace ARPANET as the backbone of titerhet before it
was itself superseded by commercial networks.

The term “Internet” was adopted in 1983, at abdw same time
that TCP/IP came into wide use. In 1983, ARPANET wizvided into
two parts, MILNET, to be used by military and deferagencies, and a
civilian version of ARPANET. The word “Internet” wanitially coined
as an easy way to refer to the combination of thesenetworks, to
their “internetworking.”

The end of ARPANET's days arrived in mid-1982, wheis
communications protocol, NCP, was turned off fatag, allowing only
network sites that had switched to Cerf's TCP/iRylzage to
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communicate. On January 1, 1983, NCP was consigmédstory, and
TCP/IP began its rise as the universal protocoe filhal breakthrough
for TCP/IP came in 1985, when it was built into arsion of
the UNIX operating system. That eventually punitSun Microsystems
workstations and, Naughton writes, “into the heairtthe operating
system which drove most of the computers on whiehlhternet would
eventually run.” As Cerf would observe, “The histaf the Net is the
history of protocols.”

As both free and commercial online services likedRyy, FidoNet,
Usenet, Gopher, and many others rose, and as NSH¢Edme the
Internet’'s backbone, ARPANET's importance dimindh&he system
was finally shut down in 1989 and formally deconsiosed in 1990,
just two years before Tim Berners-Lee would chaenggrything all over
again with the introduction of the World Wide Web.

3.2 Tim Berners-Lee and the Invention of the WorldwWide Web

Sir Tim Berners-Lee is a British computer scientide was born in
London, and his parents were early computer sesisntivorking on one
of the earliest computers.

Growing up, Sir Tim was interested in trains and hamodel railway in
his bedroom. He recalls:

“I made some electronic gadgets to control thengrairhen | ended up
getting more interested in electronics than trairaer on, when | was
in college | made a computer out of an old teleniset.”

After graduating from Oxford University, Bernersd.ebecame a
software engineer at CERN, the large particle pisy$aboratory near
Geneva, Switzerland. Scientists come from all dkierworld to use its
accelerators, but Sir Tim noticed that they wenarmdifficulty sharing
information.

“In those days, there was different information difierent computers,
but you had to log on to different computers toaeat. Also, sometimes
you had to learn a different program on each comp@ften it was just
easier to go and ask people when they were hawafigec..”, Tim says.
Tim thought he saw a way to solve this problem e thrat he could see
could also have much broader applications. Alreanyilions of
computers were being connected together through fthst-
developing internet and Berners-Lee realized theguldc share
information by exploiting an emerging technologylexd hypertext.

In March 1989, Tim laid out his vision for what wdibecome the web
in a document called “Information Management: Apgergal”. Believe it
or not, Tim’s initial proposal was not immediatagcepted. His boss at
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the time, Mike Sendall, noted the words “Vague bxtiting” on the

cover. The web was never an official CERN projéat, Mike managed
to give Tim time to work on it in September 199@ bkgan work using
a NeXT computer, one of Steve Jobs’ early products.

Tim’s original proposal. Image: CERN

By October of 1990, Tim had written the three fumeatal
technologies that remain the foundation of todayéb (and which you
may have seen appear on parts of your web browser):

HTML: HyperText Markup Language. The markup (fortimeg)
language for the web.

URI: Uniform Resource Identifier. A kind of “addi&sthat is unique
and used to identify each resource on the webs &lso commonly
called a URL.

HTTP: Hypertext Transfer Protocol. Allows for thetnieval of linked
resources from across the web.

Tim also wrote the first web page editor/browser
(“WorldWideWeb.app”) and the first web server (fidt). By the end
of 1990, the first web page was served on the agemet, and in 1991,
people outside of CERN were invited to join thisvng@eb community.

10
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As the web began to grow, Tim realized that it tpotential would
only be unleashed if anyone, anywhere could us&hiout paying a fee
or having to ask for permission.

He explains: “Had the technology been proprietaagd in my total
control, it would probably not have taken off. Yoan't propose that
something be a universal space and at the sameéepecontrol of it.”
So, Tim and others advocated to ensure that CERNdaagree to make
the underlying code available on a royalty-freeidaforever. This
decision was announced in April 1993 and sparkeglodal wave of
creativity, collaboration, and innovation neverrséefore. In 2003, the
companies developing new web standards committea royalty-free
policy for their work. In 2014, the year we celdedhthe web’s 25th
birthday, almost two in five people around the woxlere using it.

Tim moved from CERN to the Massachusetts Institit€echnology in
1994 to found the World Wide Web Consortium (W3Can
international community devoted to developing op&b standards. He
remains the Director of W3C to this day.

The early web community produced some revolutiondeas that are
now spreading far beyond the technology sector:

Decentralisation: No permission is needed from @traé authority to

post anything on the web, there is no central cdiig node, and so no
single point of failure ... and no “kill switch™! Thialso implies freedom
from indiscriminate censorship and surveillance.

Non-discrimination: If | pay to connect to the imet with a certain
quality of service, and you pay to connect witht thiaa greater quality
of service, then we can both communicate at thees&wel. This
principle of equity is also known as Net Neutrality

Bottom-up design: Instead of code being written andtrolled by a
small group of experts, it was developed in fulewi of everyone,
encouraging maximum participation and experimeaoitati

Universality: For anyone to be able to publish &mg on the web, all

the computers involved have to speak the same #yaguto each other,
no matter what different hardware people are uswitgre they live; or

what cultural and political beliefs they have. listway, the web breaks
down silos while still allowing diversity to flowsh.

Consensus: For universal standards to work, everya to agree to
use them. Tim and others achieved this consensgsving everyone a
say in creating the standards, through a transpargarticipatory

process at W3C.

11



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

New permutations of these ideas are giving riseexaiting new
approaches in fields as diverse as information (Opata), politics
(Open Government), scientific research (Open AQcestucation, and
culture (Free Culture). But to date, we have oohatthed the surface of
how these principles could change society andipslior the better.

In 2009, Sir Tim co-founded the World Wide Web Fdation with
Rosemary Leith. The Web Foundation is fightingtfee web we want a
web that is safe, empowering, and for everyone.

3.3  Evolution of the web: from static to dynamic cotent

Web development has undergone a remarkable ewvoldince its

inception, transforming from simple static web pag® highly

interactive and dynamic experiences. This journay been fueled by
advancements in technology, changes in user exmedaand the ever-
growing demand for richer online experiences.

The Era of Static Web Pages: In the early days of the World Wide
Web, websites were predominantly static, consisthgimple HTML
pages with limited interactivity. These static wigdxs served primarily
as digital brochures, providing users with basifonmation about
businesses, organizations, or individuals. Web ldpess focused on
creating visually appealing layouts and ensuringgatibility across
different web browsers.

Introduction of Dynamic Content: The emergence efver-side

technologies, such as CGlI (Common Gateway Intexfacel PHP

(Hypertext Preprocessor), revolutionized web dgwelent by enabling
the generation of dynamic content. With server-sidepting, websites
could now retrieve data from databases, handle useut, and

personalize content based on user interactions. §tift paved the way
for more interactive web experiences, includingoaimerce platforms,
discussion forums, and content management systems.

Rise of Client-Side Scripting: As internet speeds improved and
browser capabilities advanced, client-side scriptilnguages like
JavaScript gained prominence. JavaScript allowedeldpers to
manipulate web page elements dynamically, creaezaative features,
and enhance user interfaces without requiring retipd to the server.
This led to the development of rich internet amdiens (RIAs) and
AJAX (Asynchronous JavaScript and XML) techniguesjch enabled
smoother and more responsive user experiences.

The Era of Web Frameworks: With the increasing complexity of web
applications, developers turned to web framewor&s streamline

12
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development processes and maintain code consistEraayjeworks like
Ruby on Rails, Django, and Laravel provided prdtbcomponents,
MVC (Model-View-Controller) architecture, and othetools to
accelerate development and ensure scalability. €rhieameworks
empowered developers to focus on building featares functionality
rather than reinventing the wheel with each project

Mobile Responsiveness and Progressive Web Apps (PWA The

proliferation of smartphones and tablets promptedhét towards

mobile-first web development practices. Websitesded to adapt to
various screen sizes and device capabilities toveteloptimal user
experiences across different platforms. Responseie design became
the norm, ensuring that websites dynamically adpigheir layout and
content based on the viewing device. Additional®ypgressive Web
Apps (PWAs) emerged as a hybrid approach, combiriirey best
features of web and mobile applications to delifast, reliable, and
engaging experiences, even in offline mode.

The Era of Single Page Applications (SPAs) and APIsSingle Page
Applications (SPASs) introduced a paradigm shifwab development,
offering seamless, fluid user experiences akindsktbp applications.
SPAs load content dynamically, updating the pagtout full page
reloads, resulting in faster navigation and smaoth@eractions.
Technologies like React, Angular, and Vue.js empedealevelopers to
build complex SPAs with reusable components andciefit data
management. Moreover, the rise of web APIs (Appbca
Programming Interfaces) facilitated seamless iatiégm with third-
party services and data sources, enabling develofmerleverage a
wealth of resources to enrich their applications.

Embracing Modern Technologies: Web development continues to
evolve rapidly, driven by advancements in techne®gsuch as
WebAssembly, GraphQL, and serverless computing. ASsbmbly
enables high-performance, language-agnostic coduérn in the
browser, opening the door to new possibilities faeb-based
applications, including gaming, multimedia procegsiand augmented
reality. GraphQL simplifies data fetching and mangtion by providing
a flexible and efficient query language for APImypowering clients to
request precisely the data they need. Serverlesgpuing abstracts
away infrastructure management, allowing developersfocus on
writing code without worrying about server provisiiag or scalability.
The evolution of web development has been chataeterby a
relentless pursuit of richer, more engaging usgreggnces. From the
humble beginnings of static web pagesto the coxpieteractive
applications of today, developers have continuapiyshed the
boundaries of what is possible on the web. As teldgy continues to

13
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advance and user expectations evolve, web devsleyirundoubtedly
face new challenges and opportunities, shapindgutuee of the digital
landscape for years to come.

Self-Assessment Exercise(s)

(1) Who is considered the "father of the Interfiet"
a) Tim Berners-Lee
b) Vint Cerf
C) Bill Gates
d) Steve Jobs
Answer: b) Vint Cerf

(2)  Which organization developed the ARPANET, firecursor to
the modern Internet?

a) NASA
b)  IBM

c) DARPA
d) CERN

Answer: c) DARPA

(3) In what year was the World Wide Web invented?

a) 1983
b) 1989
c) 1991
d) 1995

Answer: b) 1989

(4) Who invented the World Wide Web?
a) Marc Andreessen

b) Larry Page

C) Tim Berners-Lee

d) Sergey Brin

Answer: c) Tim Berners-Lee

(5)  Which protocol is fundamental for the funciimgn of the Internet
by providing unique addresses for devices?

a) HTTP
b) FTP
C) IP

d  SMTP

Answer: c) IP

14
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Conclusion

The history of the Internet and the Web is a remalék narrative of
innovation, collaboration, and societal transfoiiorat Originating from
the early experiments in packet switching and AREANthe Internet
evolved into a global network that connects bilioof devices and
people. The invention of the World Wide Web by TBarners-Lee in
1989 revolutionized how information is shared andcessed,
transforming the Internet from a tool for researshend academics into
an indispensable resource for everyday life. Thisligion has been
marked by significant technological advancementschs as the
development of TCP/IP protocols, the creation oérdgendly web
browsers, and the rise of dynamic web applicatidhe. Internet and the
Web have not only reshaped communication and cogenbut also
posed new challenges and opportunities for privaegurity, and digital
equity. As we continue to navigate this digitaldacape, understanding
its history helps us appreciate its impact and ggigls in addressing the
complexities of its future.

)

The history of the Internet began in the late 1961k the development
of ARPANET by the Defense Advanced Research Projdgency

(DARPA). This early network used packet switchiogallow multiple

computers to communicate on a single network, tayire groundwork
for modern Internet protocols. In 1983, the adoptaf the TCP/IP
protocol suite enabled various disparate netwookgnterconnect and
communicate effectively, marking a significant msilene in the
evolution of the Internet. The network continuedytow, supported by
academic and governmental bodies, eventually openup to

commercial use and the broader public by the 1&804 and early
1990s.

4.0 Summary

The World Wide Web, invented by Tim Berners-Lee 1989,

fundamentally transformed the Internet by introdgcia system for
sharing information through interconnected docusemd multimedia.
The first web browser, World Wide Web (later rendm\exus), and the
subsequent release of Mosaic in 1993, made the &¢ebéssible to a
wider audience. This era saw rapid growth in thenloer of websites
and users, leading to the dot-com boom of thel@80s. Over time, the
Web evolved from static pages to dynamic, intevactplatforms,

epitomized by Web 2.0 technologies like social rmebiogs, and wikis.
This transformation has had profound impacts on mamnication,

commerce, and culture, shaping the digital landsveg navigate today.
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Understanding this history highlights the technatah advancements
and societal shifts that have defined our modean er
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Unit 2 Understanding Web Browsers
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@ 1.0 Introduction

A web browser takes you anywhere on the internetretrieves
information from other parts of the web and displayon your desktop
or mobile device. The information is transferredngsthe Hypertext
Transfer Protocol, which defines how text, imagasd video are
transmitted on the web. This information needs ® dmared and
displayed in a consistent format so that peoplexgugny browser,
anywhere in the world can see the information. ygaabt all browser
makers choose to interpret the format in the samg. Wor users, this
means that a website can look and function diffdyenCreating
consistency between browsers, so that any useem@y the internet,
regardless of the browser they choose, is calldd siendards.

When the web browser fetches data from an intezoetected server, it
uses a piece of software called a rendering engirteanslate that data
into text and images. This data is written in Hypetr Markup
Language (HTML) and web browsers read this coder¢ate what we
see, hear, and experience on the internet. Hygerétlow users to
follow a path to other pages or sites on the welerfwebpage, image
and video has its own unique Uniform Resource Larc@iRL), which
is also known as a web address. When a browsés aiserver for data,
the web address tells the browser where to lookefmoh item that is
described in the HTML, which then tells the browsérere it goes on
the web page.

17
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@ 2.0 Intended Learning Outcomes (IQs)

By the end of this unit, you will be able to:
. Understand the web browsers.
. Identify various types of web browsers.

3.0 Main Content
3.1 Introduction to web browsers and their role inaccessing the
web

When we need any kind of information most of theetiwe get help
from the Internet, and we get information. The inét provides us with
useful information easily. We use mobile phonesmpoters, and
tablets. We search for a lot of things in our ddilyes, so we get
information about all over the world, but we canget information by
just only getting connected to the Internet. Wednaeplatform where
we can search for our questions. The platform pinavides such kinds
of services is called a web browser, without a Wwedwser internet will
not be able to provide information.

The web browser is an application software to engopbww (World

Wide Web). It provides an interface between theveseand the client
and it requests to the server for web documentsandces. It works as
a compiler to render HTML which is used to designwabpage.
Whenever we search for anything on the internet,ltfowser loads a
web page written in HTML, including text, links, ages, and other
items such as style sheets and JavaScript funct@osgle Chrome,
Microsoft Edge, Mozilla Firefox, and Safari are eyades of web
browsers.

The first web browser World Wide Web was inventadthe year of
1990 by Tim Berners-Lee. Later, it becomes Nexughé year of 1993,
a new browser Mosaic was invented by Mark Andreessed their
team. It was the first browser to display text andges at a time on the
device screen. He also invents another browserchlgésin 1994. Next
year Microsoft launched a web browser Internet Bpgyl which was
already installed in the Windows operating systéfier this many
browsers were invented with various features likezMa Firefox,
Google Chrome, Safari, Opera, etc.

You might wonder that if every web browser providesinterface to the
user and allows them to connect with the web, thbg are there so
many web browsers in the first place? If we lookhe history of web
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browsers, we can tell a lot about their speciatuies and developing
techniques.

Before web browsers came into existence, compuwtere more like
boxes that used command-line interfaces to perfsome tasks. The
development of web browsers revolutionized the rentway of
interacting with a computer.

In 1990, a computer scientist Tim Berners-Lee, tgex the first ever
browser named “World Wide Web”, at CERN (A Europeaganization
for nuclear research). It was indeed an extraorgidavelopment as it
was the only web browser present at that time gnavided a user-
friendly interface.

In 1993, everyone started becoming familiar wite ttoncept of web
browsers and was curious to develop the same.l@thi® the invention
of the “Mosaic” by NCSA (National Centre for Supemgputing
Applications) at the University of lllinois. It ga@éd massive popularity
as it was the first graphical browser that demanstt the use of
multimedia (images) on the web.

In 1994, another browser called “Netscape”, fountdgdAndreessen
turned out to be a success. It was the first welwber to be made
public and gained immense popularity.

In 1995, the world witnessed a race to developebeieb browsers with
attractive versions. It was this year when Microsdéveloped the
“Internet Explorer” and released it resulting incaled “browser wars”.
The war between Internet Explorer and Netscaperaged for a while.
In 1996, Opera Software released its web browseer®.

In 1998, Netscape made its code open source whdthol the birth of
“Mozilla”. It later evolved into the Mozilla Firefoweb browser, which
eventually gained user’s attraction.

In 2003, Apple launched “Safari” a web browser jgatarly made for
devices with the Macintosh operating system. Lateras available for
Windows users too and even had a mobile version.

In 2008, the “Google Chrome” web browser, foundgd3mogle, came
into existence and started taking over the entimeket of web browsers
and ruling them. It attracted users all acrossglube because of its
high-speed rendering, improved web performance, \wali-designed
interface. To date, it has maintained its positienthe most used web
browser.
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Later in 2015, Internet Explorer was renamed asctioft Edge”. In
today’s time, Microsoft Edge comes preinstalled many Windows
devices. Also, several other browsers like Brawt \divaldi came into
the game and are used by some users for their eifégiures.

Timeline of Browsers:
Given below is the timeline of browsers found tteda

v

) 6 ¢ 6 ©

2002 2003 2008 2015

Tor Safari Firefox ~ Chrome Edge
3.2 How does a Web Browser Work?
A web browser helps us find information anywheretlom internet. It is

installed on the client computer and requests méiion from the web
server such a type of working model is called artliserver model.

—

PC

Mobile

Client-server model

The browser receives information through HTTP protoIn which
transmission of data is defined. When the browsegives data from the
server, it is rendered in HTML to user-readablerfoand, information
is displayed on the device screen.

Website Cookies

When we visit any website over the internet our viebwser stores
information about us in small files called cooki€nokies are designed
to remember stateful information about our browskhigtory. Some

more cookies are used to remember about us likeirdgarests, our
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browsing patterns, etc. Websites show us ads basedur interests
using cookies.

An Overview of Web Browser Functionality:

Web browsers are software programs that provideindgrface or
medium for users to connect with the web. It reegivequests sent by
users, fetches data from web servers, and thetagsthe result to the
user.

The user always searches in the form of a URL @ample,
www.noun.edu.ng) and sends a request to the browser

Then the browser converts the URL into a numeriluejawhich is
called an IP address, using DNS, or Domain Namé&e8ys

Through the IP address, web browsers generateugsegvhich is sent
to the web servers.

The data retrieved from the server (which is in then of code) is
parsed, and then when the entire document objedehi® created, it is
presented to users in the form of web pages.

Advantages of using Web Browsers:
A web browser’s main role is to provide an inteef@er medium through
which users can search on the web and access savehsites.

Users can visit different websites by just enterthg URL of the
website on the web browser. Thus, it makes suriingnternet easier
and quicker.

Web browsers also ensures secure and safe accessbwgites and
prevents users’ device from any malicious softwdieey take special
care of users’ privacy by data encryption.

Multimedia (images and videos) is also supportedveyp browsers. It
displays multimedia elements using CSS and JavaiScri

Several web browsers provide features to sync deyithus making it
easier for the user to access their personalizéthg® on multiple
devices.

In current times, users demand a faster, morei@ficand more secure
browsing experience. Keeping this in mind, varidéestures are being
constantly added, and the web browsers are updatedtime to time.
Every browser has basic features like an addrasséaigation buttons,
a home button, a refresh, history, downloads, etc.
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Some more features of web browsers present in ®tiaye are:

Web browsers keep on making updates, keeping onéhefmost
important things in mind, which is a “user-friendéxperience”. For
example, Chrome, being the most used web browsfersaattractive
features and provides users with an easy and gumekonment to work
in.

As technology is increasing in modern times, sothe threat of
cybercrime or virus attacks. Web browsers now e\ secure setup
for users, taking special care of their privacy.

Web browsers also offer a wide range of extensims$ add-ons to
improve the functioning of web browsers and malertimore efficient.
Special features like allowing devices to sync,stipueventing loss of
data, and adding voice search, screen readinghate. made it possible
for every person to benefit from web browsers.

3.4  Web Browser Architecture

Browser architecture is designed to provide a fast®re secure, and

more feature-rich platform that helps users interaasily with the
internet. The browser architecture is broadly dddignto seven parts.

User Interface -

1 Data

Browser Engine o

— Ul
Rendering Engine — Backend
Javascript

Networking Interpreter
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Browser Architecture

The user interface of a browser is designed sudt th allows
personalization, as every individual has differenterests. This
personalization is achieved by providing basic Uezg like groups,
collections, bookmarks, and themes. Each browseheae a different
user interface and features.

Browser Engine: The browser engine is responsible for coordinating
web content that is fetched from the server and ugeractions. It
keeps a note of which button is clicked, which URLasked to parse,
and how the web content will be processed and ayspl on the
browser.

Rendering Engine: The rendering engine, on therdthed, interprets
and renders web content. In most browsers, botbrtheser engine and
the rendering engine work together to provide be#sults to the user.

Networking Layer: This layer handles the communication part. When
the user enters or clicks on a URL, the networlelayitiates an HTTP
request to the webserver to load the requestedoagé. It also manages
fetching resources from HTML files, images, stylests, and more.
Have you seen those cookie notifications while &mag for
information on the internet? Mostly, the networikdaworks behind the
scenes for those cookies and cache.

JavaScript Engine: The JavaScript Engine is the core component of
browser architecture, with the ability to manipalaveb content and
introduce dynamic behavior in web pages.

Data Storage: A large part of the browser goes into storing »asi
types of data, which include not only user prefeesn browsing history,
passwords, and other regular data updates as adlldss, name, and
contact).

Ul backend: The Ul backend provides dynamic andradtive behavior
on the web page and enhances the overall functipm@ald performance
of the browser.

Self-Assessment Exercise(s)

(1)  Which of the following is NOT a popular welolrser?
a) Google Chrome

b) Mozilla Firefox

C) Adobe Photoshop

d) Apple Safari

Answer: ¢) Adobe Photoshop
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(2)  What is the primary function of a web browser?
a) To compile code

b) To access and display web pages

C) To edit images

d) To manage databases

Answer: b) To access and display web pages

(3) Who is credited with inventing the World Widéeb?
a) Bill Gates

b) Steve Jobs

C) Tim Berners-Lee

d) Mark Zuckerberg

Answer: ¢) Tim Berners-Lee

(4)  Which of the following is a feature commonlguhd in web
browsers?

a) Spreadsheet editing

b) Rendering HTML and CSS

C) Video Production

d) Compiling Java code

Answer: b) Rendering HTML and CSS

(5) What does the term "rendering" refer to in twatext of web
browsers?

a) Storing data on a server

b) Displaying the visual layout of a web page

C) Encrypting user data

d) Sending emails

Answer: b) Displaying the visual layout of a welgpa

\l’/‘cr/|
Conclusion

The magic of web browsing doesn’'t end with its camence.
Understanding the intricate workings behind thensse from rendering
engines to JavaScript manipulation, adds a layappfeciation for the
complex symphony that delivers information to ysareen at lightning
speed. Whether you're a tech enthusiast or simptogs about how
things work, delve deeper into browser architectieraunlock a new
level of understanding about the tool that conngotsto the vast world
of the internet.
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” 4.0 Summary

Understanding Web Browsers" is an essential mothde delves into
the function and importance of web browsers, thengmy tools for

accessing and navigating the World Wide Web. This explains how
web browsers work, detailing their role in intejprg and displaying
web content by processing HTML, CSS, and JavaScSiptdents learn
about the architecture of browsers, including teadering engine,
JavaScript engine, and networking components, whkmlkaborate to
provide a seamless browsing experience. In addiiothe technical
aspects, the unit covers practical usage and Estof web browsers
that enhance user experience.

M
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Unit 3 Internet Services, Communication, and Protocol
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3.4 The Common Internet Protocols
4.0 Summary
5.0 References/Further Readings

@ 1.0 Introduction

This unit delves into the foundational aspects iatdcate mechanisms
that power the global network of interconnected potars known as the
Internet. This unit aims to provide a comprehensivderstanding of the
various internet services that facilitate commutiicg information

sharing, and digital transactions in today's woiBy. exploring the

architecture and functionalities of essential smwilike the World Wide
Web, emaill, file transfer, and streaming, learneifsgain insights into

how these services operate seamlessly and efficieat meet the

demands of billions of users worldwide. Centralthis unit is the

exploration of communication protocols, the rulasd conventions that
govern the exchange of data over the Internet. &lpestocols ensure
reliable, secure, and standardized communicatiotwdsn diverse
systems and devices. The unit will cover key prol®such as HTTP,
HTTPS, FTP, SMTP, and TCP/IP, explaining their spfeinctionalities,

and significance in maintaining the internet's gnity and performance.
By the end of this unit, students will have a sgdsp of how internet
services and communication protocols work in unigoncreate a
cohesive and dynamic digital ecosystem.

@l 2.0 Intended Learning Outcomes (ILOS)

By the end of this unit, you will be able to:

. Understand Internet.
. Identify various services the Internet providestfa users.
. Explain the Internet communication channels

. Explain some common Internet Protocols
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i

'U-U“ 3.0 Main Content

3.1 The Internet Services

The Internet is defined as a global network ofdidicomputers, servers,
phones, and smart appliances that communicate eeitih other using
the transmission control protocol (TCP) standardetmble the fast
exchange of information and files, along with othgmes of
services. The Internet is a global network of iob@nected computers,
servers, phones, and smart appliances that comatanigth each other
using the TCP standard to enable a fast exchangefarmation and
files, along with other types of services.

The internet is a global hub of computer networ&shetwork of
connections wherein users at any workstation math authorization,
receive data from every other system (and ofteeraat with users
working on other computers).

Internet infrastructure comprises optical fiberad&tansmission cables
or copper wires, as well as numerous additionalworking
infrastructures, such as local area networks (LAMj§le area networks
(WAN), metropolitan area networks (MAN), etc. Somets wireless
services such as 4G and 5G or WiFi necessitatdasipinysical cable
installations for internet access.

Internet Corporation for Assigned Names and Numf€ANN) in the

United States controls the Internet and its asssttisechnologies, such
as IP addresses.
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How was the Internet developed?

The internet was first envisioned in the form of PANET by the
Advanced Research Projects Agency (ARPA) of the gosernment in
1969. The initial goal was to create a network thatild enable users of
a research computer at one institution to “commateicwith research
computers at another institution. Since commurocatican be sent or
diverted across several directions, ARPANet coudtioue to operate
even if a military strike or any other calamity dages portions of the
network.

ARPANET used the new packet-switching technologycteate low-

cost, interactive interactions between computerdiickv generally

communicate in short data bursts. Packet switchirake down large
transmissions (or portions of computer data) intoaler, more

manageable parts (called packets) that could tiadelpendently across
any accessible circuit to the destination wherg thvere reassembled.
Consequently, unlike conventional voice serviceackpt switching

doesn’t require a separate dedicated connectioveleeta pair of users.

In the 1970s, corporate packet networks were laeshchlthough their
primary purpose was to enable efficient accessistamt computers
through specialized terminals. They replaced expenkng-distance
modem connections with “virtual” lines via packetworks.

Today, the Internet is a globally accessible, taltative, and self-
sustaining public resource available to tens ofiom$ of individuals.
Countless people utilize it as their primary soustelata consumption,
spurring the development and expansion of their asammunity
through social networking and content exchange. éi@w private
versions of the internet do exist, which are priijaused by large
organizations for secure and regulated informagxchange.

Key features of the Internet
The internet is a vast, interconnected network arhjguters and other
network-enabled devices, which is:

Globally available: The internet is an international service with
universal access. People living in isolated ardaanoarchipelago or
even in the depths of Africa can now access trexnet.

Easy to useThe software used to connect to the internet (relwser)
is user-friendly and easy to understand. It's a¢datively easy to create.
Compatible with other types of media: The inteqm@lvides a high level
of engagement with photos and videos, among otleglian

Affordable: Internet service development, as wslh@intenance costs,
are modest.
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Flexible: Internet-based communication is highly adaptalblsupports
text, audio, and video communication. These sesvere available at
both individual and organizational levels.

How Does the Internet Work?

The internet delivers different types of informatiand media across
networked devices. It operates using an internetopol (IP) and

a transport control protocol (TCP) packet routingiwork. Whenever
you visit a website, your computer or mobile dewieguests the server
using such protocols.

A server is where web pages are stored, and ititmgsimilarly to the

hard drive of a computer, except with far greatecpssing power. The
server accesses the web page and delivers theimfghination to your

computer whenever the request arrives. This isdbyothe end-to-end
user experience. Let us now look at the more teahmetails of how

the internet works.

1. Connecting computers:The basic foundation of the internet is
an interconnected network of computers. When twopmgders
interact, they must be physically (often via an dftiet
connection) or wirelessly connected (via Wi-Fi du&ooth). All
modern systems can support any of these connedtcesablish
a core network.

2. Scaling computer networks: The computer network, as
described above, is not restricted to two PCs. Oae link
several computers. However, as you expand, it netyngore
complex. Every machine on a network is connectea tiny
computing device known as a router to addressptimlslem. This
router’s only function is to operate as a signdkeensures that a
message transmitted from a particular computer hesacits
intended recipient. With the addition of a routersystem of 10
computers needs merely ten wires instead of 10 x= 1000
connections.

3. Enabling infinite scaling: Let us now discuss interconnecting
hundreds of thousands to billions of machines. Aglsl router
cannot scale to that extent; nonetheless, a r@itean
independently programmable computer unit. This ieplthat
two or more routers may be connected, enablingitefscaling.

4. Utilizing ubiquitous public infrastructure via a modem: By
now, we have constructed a network identical to ititernet,
although it is only intended for individual use asahnot connect
with the outside world. This is where public infrasture comes
in. The telephone system links an office to eveeyaroridwide,
making it the ideal wiring configuration for the témnet. A
modem is necessary for connecting networks to d¢tephone
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system. This modem converts data from a network datta that
can be managed by the telephony architecture aedversa.
Sending messages from one network to anotherThe
following step is to transmit the information froyour network
to the target network. To accomplish this, the mekwmust
establish a connection with an internet servicevidey (ISP). An
ISP is a service that administers specified routiwat are
interconnected and also have access to the rootether ISPs.
Therefore, the data from the host network is dedideto the
target network via the web of ISP networks.

To deliver a message to a system, it is importantdentify
which computer it should be sent to. Therefore rnewveachine
connected to a network has a unique identifyingresil known
as an “IP address” (here, IP refers to internetgmal). It is an
address consisting of four integers separated bpgs such as
192.168.2.10. There are several versions of IReatly, we are
in IPv4 and IPv6 iterations, depending on the negio

Assigning domain name to IP addressestP addresses are
intended for computers, but in an infinitely extiies internet, it
would be difficult for people to keep count of amveegrowing
number of addresses. To simplify matters, one nesygthate an

IP address with a domain name, a human-readablee.nam

Google.com is an excellent example of this — thmao name
is used in conjunction with the IP address 142.7%0.78.
Therefore, typing the domain name is the simplest W access
a computer online.

Connected the internet to the web:The internet is a network
architecture that enables millions of machines ammunicate
with one another. Several of these machines (welessy can
feed web browsers intelligible messages. The webars
application constructed on top of the internetfsastructure. It is
important to note that additional services, likeadmhave been
developed on top of the internet.

Connecting the internet to a private intranet or
extranet:Intranets are personal and bespoke networks cahfme
an organization’s members. They offer participaatssecure
gateway to access shared information, collaboraaed
communicate.

Extranets are quite similar to intranets, except they enable
collaboration and sharing with other businessegicijly, they
are employed to safely and confidentially trangmfibrmation to
customers and other enterprise stakeholders. Fndygueheir
functions resemble those of an intranet: file antbrimation
sharing, collaboration tools, message boards, etc.
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Intranets and extranets operate on the same infciiste and adhere to
the same protocols as the internet.

How does the web work?

When we discuss the internet in common parlancetypieally refer to
the web — although the two terms are not interceabig. If the internet
can be understood as a network of highways, therw#b will be the
network of restaurants, toll booths, gas statiets,, built along it. The
main job of the internet is to access the web. H@neit can perform
other tasks like supporting cloud storage on coergutkeeping the
software as a service (SaaS) apps online, autaagtiopdating the
computer’s time, etc.

On the other hand, the web comprises multiple cdaempiconnected to
the internet called clients and servers.

Clients are internet-connected devices of a web (sseh as a computer
linked to Wi-Fi or a mobile phone) and the onlires@ssing software
installed on such systems (generally a web browser)

Servers store websites, applications, and theipcéested data and
activities. When a client device requests accessviebsite, a replica of
the webpage is received from the server to thenttéiecomputer. The
webpage is then exhibited in the client’s web brenws

When a user inputs a domain name or uniform resolacator (URL)
in the browser, the domain name system (DNS seivarpntacted to
get the actual IP address of the website’s server.

The browser then transmits an HTTP or HTTPS regoestsage back
to the server, asking the server to transmit a ajpfie web page to the
client. This message and all other data transfdyedeen the client and
server are sent via the TCP/IP protocol across yaernet connection.

If the server authorizes the client’s requesteitims a “200 OK” status

code. The server then begins transmitting thesstdehtents to the client
as a sequence of data packets. The browser casstancentire web

page from the packets and starts displaying its TRguest, response,
and information exchange happens via the interietstructure.

3.2  Types of Internet Services

As mentioned earlier, the internet can enable varigervices, not just

web access. Some of the key types of Internetses\are:

1. Communication services:To exchange data/information among
individuals or organizations, the Internet enaldesymunication
services. This mainly includes VolP and video cogrieing.
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Voice over Internet protocol (VolP) enables usergplace voice calls
over the Internet compared to a conventional (oalay) phone
connection. Other VoIP services allow you to contatybody with a
mobile number, encompassing long-distance, celluland even
local/international connections.

Video conferencing technology enables two or mardividuals in
separate locations to connect visually and in tiead: It includes
persons in different places using video-enabledcgsvand broadcasting
real-time speech, video, texts, and slideshowshaanternet.

Other communication services based on the Interm&tide email,
internet relay chat (IRC), and list server (LISTSBRused for
asynchronous text communication, instant messagi@gl group
announcements, respectively.

2. File transfer services: We utilize file transfer to exchange,
transmit, or send a document or logical data itenoreg many
individuals or computers, both locally and remotdData files
may comprise documents, videos, photos, text, oFPOhey
may be shared via internet downloading and uplaadiie
transfer protocol (FTP)is one of the most commaternet
protocols used for this purpose.

3. Directory services: A directory service is a collection of
software that maintains information about the orgation, its
customers, or both. Directory services are respmsior
mapping network resource names to network addreksefers
administrators and users transparent access tonetivork
computers, printers, servers, and other devicess lalso an
important backend service provider for and by titernet.

Domain number system (DNS) and lightweight diregtaccess
protocol (LDAP) are the most commonly used direcservices.
A DNS server stores a map of computer hostnameso#met
domain names to IP addresses. LDAP is a colleadbopen
protocols to obtain centralized network accesddred data. It is
also a mechanism for cross-platform authentication.

4. E-commerce and online transactionsE-commerce allows the
customer to purchase a service or product direfthyn the
vendor, at any time or anywhere on the planet. WB&h started
offering hardware and software for computers okerlhternet, it
was one of the first instances of e-commerce. Sthea, this
service has grown in use tremendously. E-commesas the
web to enable financial exchanges so that data gisickan
translate into their real-world monetary equivasent
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5. Services for network management:  Network
management services are some of the most critrahlvaluable
Internet services for IT administrators. They dssisavoiding,
monitoring, diagnosing, and resolving network-rethtissues.
Two services are mainly used for this purpose —g pamd
traceroute.

The ping utility checks the host machine’s avallgbiand the

time required to react to any internet control ragssprotocol
(ICMP) transmissions. It guarantees that all retpussued by a
computer reach the web server without packet lossthe

meantime, the traceroute identifies and displayspatential

paths from query to response, as well as the toumak time for
each route.

6. Time services: Greenwich Mean Time (GMT) or Coordinated
Universal Time synchronizes computer clocks (UT)twork
time protocol (NTP) is an established internet tigsgvice that
syncs and adjusts the computer clock accuratelalitdhese
standards. All Windows time variants released a¥éndows
2000 synchronize with an NTP server. NTPsec is qilgn a
secured version of NTP.

7. Search engine services on the welWhen users search for a
web page through a search engine rather than tmaidoname,
the search engine examines the web crawler’s infl@d pages.
It will study the search phrase and compare ith® database,
including how often the search terms appear onlgpage, where
they appear on the site, whether they appear tege#ic. It
analyzes this information to determine which wedssibest fit
your search query.

The results are then shown in order, with those Ilest fit the
search keyword appearing initially. It is important note that
search engines can accept funds from commercialiesnto
prioritize their websites in the results of a partar query. This is
an advert, and the search engine results will beléal as such.
Automatic Network Address Configuration: Automahietwork
Addressing assigns a unique IP address to evergrsys a
network. A DHCP Server is a network server thaused to
assign IP addresses, gateways, and other netwirmiation to
client devices. It uses Dynamic Host Configuratitnotocol as a
common protocol to reply to broadcast inquiriesrfrdients.

8. Network Management ServicesNetwork management services
are another essential internet service that isflmaleto network
administrators. Network management services aid tlie
prevention, analysis, diagnosis, and resolutioncohnection
problems. The two commands related to this are:
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ping: The ping command is a Command Prompt comntizaids
used to see if a source can communicate with aifgpec
destination & get all the possible paths betweemth

traceroute: To find the path between two connestiarse the
traceroute command.

9. Time Services:Using facilities included in the operating system,
you may set your computer clock via the Internein8 services
are :

Network Time Protocol (NTP): It is a widely usedamet time
service that allows you to accurately synchronize adjust your
computer clock.

The Simple Network Time Protocol (SNTP): It is mé-keeping
protocol that is used to synchronize network haréw&Vhen a
full implementation of NTP is not required, thenstlsimplified
form of NTP is typically utilized.

10. Usenet:The ‘User's Network’ is also known as Usenet.dsltai
network of online discussion groups. It's one & finst networks
where users may upload files to news servers dretotan view
them.

11. News Group:lt is a lively Online Discussion Forum that is
easily accessible via Usenet. Each newsgroup cmntai
conversations on a certain topic, as indicatedheyrtewsgroup
name. Users can use newsreader software to bravdséobow
the newsgroup as well as comment on the posts.wsgreup is
a debate about a certain topic made up of notdegos a central
Internet site and distributed over Usenet, a glatetivork of
news discussion groups. It uses Network News Teariafotocol
(NNTP).

3.3 Internet Communication

The exchange of information, data, or messages twverInternet
between two or more people or devices is referiedag Internet
communication.

It makes use of a variety of communication techg@s, including

email, instant messaging, social media, video genfdng, and (Voice
over Internet Protocol) VolP Services. Internet ommication allows

people to connect with each other from anywheréheaworld and at
any time, as long as they have Internet accedsadttransformed the
way people communicate, making it faster, easiad, more convenient
than ever before. Internet communication is alspartant in business
and commerce, allowing businesses to communicateahtime with

their customers, suppliers, and employees. It hesated new
opportunities for remote work, collaboration, anternational trade.
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We all will accept that the Internet is a revolagwoy invention for
humanity. It not only offers an advanced methodglogf
communication but also benefits us in multiple walysday we will talk
about internet communication and how it has chantped way we
communicate. The Internet gives us wings to acocgesmation within
seconds and connects the world. It acts as a comatiom bridge
between two entities. With more than 4.95 billiosers internet has
become the perfect solution for audio and videoroomication.

In simple language, we can understand internal comnration as a

method of connecting and talking to people usirgltiternet instead of
services offered by telecommunication service mess like phones,
calls, and text messaging. From App to App callsegvices to virtual

telephony solutions, the Internet enables peoptmect with anyone
globally within a few seconds. Internet communigatis quite a reliable
alternative to traditional phone calling servic®¥eb communication

services are relatively cheaper than phone lindsaa@ a reliable source
of virtual interaction that has a vast range ofdfies for its users.

Internet communication enables you to communicdth people over
the web. The communication process takes placeynfam, such as
messages, voice, video calls, etc. The biggesbnepsople are shifting
towards this technology for communication is costisgs. You will
find several applications over the web that allgep-to-app, click-to-
call, and app-to-phone call services without impgsany calling charge
for web interaction facility. WhatsApp, Skype, GémgMeet, and
Messenger are some of the most popular applicatlwaisallow users
easier access to communication services. Inteooehmunication
services not only benefit users but also help lmssies to communicate
with overseas customers at the most cost-effiqueite. Corporations
have agreed that they depend on the Internet foo8rar functioning of
their services.

The Internet offers many advanced options thatwalisers to have
seamless two-way communication. The use of thernate in

communication enables users to connect and intesifitiothers without
facing any difficulties. It has become a signifitamode of connectivity
nowadays which benefits the users as well as tlsmnbsses in many
ways. Let’s find out some of the most influentialdaprominent modes
used for establishing quick and hassle-free comaation over the web.

Various forms of Internet communication

1. Instant Messaging
Instant messaging (IM) is a popular form of Intérne
communication that enables users to exchange tesdeb
messages, emoji, and sometimes voice or video icalksal time.
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It has become a preferred communication tool fdh kaersonal
and commercial purposes, allowing millions of usergonnect
with each other instantly.

In the business world, IM has gained significanpydarity as a
means of communication between employees, and sit atso
been used to reach out to clients efficiently.llibvas for quick
and effective passing of information, leading toproved
productivity and enhanced customer service. Insta@ssaging
can be accessed through various platforms, inajuthessaging
apps, social media, and web-based applicationsingiakeasily
accessible and available for use.

IM's popularity is due to its simplicity and eadeuse. Users can
instantly send and receive messages, receive aqadidns, and
access other features such as file sharing, grbafs,cand video
calls. It has revolutionized the way people comroatd, offering
an efficient and effective means of communicatmithout the
need for phone calls or email.

Instant messaging is a highly used online chatnelclyy that
allows users to communicate with others in reaktima an
internet-based chat room.

These systems are specially designed communicatme that
enable users to have an uninterrupted communicdtoiity
when a user logs into a dedicated instant messagstgm. Once
he starts his login session, he notifies other susdyout his
presence. Instant messaging tools allow users @b whh each
other synchronously. The best thing about thesenmanication
tools is, they not only save time but also allovergsto have
communication facilities without paying a singlenpg. All they
have to pay for internet connection charges ang wik be able
to communicate with others.

Instant messaging is quite beneficial in severpkets. With the
help of these messaging tools, employees can comngctheir
managers and colleagues to establish communicatimotely.
The messaging tool eliminates the need to placallaacaccess
information and helps you to have a much easiemeonication
interface for instant information sharing. Yahoo ddenger,
Google Messenger, MSN, and Messenger are a_fewaopu
instant _messaging tools that help users to comrataic
irrespective of their geographical locations.
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2. VOIP and Internet Telephony System

An Internet Telephony System (ITS) is a system tisss VOIP
technology to enable communication over the Inter®IP is a
technology that allows voice communications to tplece over
the Internet rather than traditional telephone oeks that rely on
circuit-switched connections. Voice signals arekbrodown into
digital data packets that can be transmitted owverinternet and
then reassembled at the receiving end with VOIBt&wls.

It can include hardware like IP phones, softphorees] Cloud-
Based PBX Systems, as well as software applicationsoice
and video calling. Businesses can benefit from modgoud
telephony features such as call queuing, inteltigreadl routing,
conversational Al, Multi-Level IVR, and conferenginby
partnering with a VolP service provider. FurthermoiNoIP
phone solutions have several advantages overitnaalitphone
systems, including lower costs, greater flexibjlijd the ability
to integrate with other communication tools suchCé&M and
other tools.

With VolIP technology, businesses can streamlinensomcation
processes and save on costs, while also taking ntatya

of Modern Featuresto enhance customer engagemadt a
satisfaction. The VolP phone industry is experiegcirapid
growth, as evidenced by the market's impressiveat@n of $40
billion in 2022. Experts predict that the indusivill continue to
expand, with a projected compound annual growth (GAGR)

of 10% from 2023 to 2032.

Internet telephone services utilize the Internetaalsridge that
helps them to route telephonic calls to designatedhbers
instead of traditional phone lines. The working diionality of
VolIP is easily understandable, and it sends voakgis using IP
instead of PSPN (public switch telephone netwofBice the
voice packets reach the pre-decided destinatidnggain gets
converted into voice data for the receivers.

Internet phone systems are widely being used bysuaed
businesses that need to communicate globally. Tdreycost-
effective and allow you to call globally without posing high
charges.
3. Email

Email, short for electronic mail, is a type of dadi
communication that allows individuals and businesse send
and receive messages via the Internet. Email messagn
include text, images, documents, and other fileesypand they
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can be sent to one or more recipients. An email desral
advantages for both personal and business use.| Bsna
convenient way to stay in touch with family andefrds, share
photos and documents, and organize events and idekefbr
personal use.

Email can be a valuable tool for businesses to comicate with
their employees, customers, and partners. Busisesseuse it to
send important documents, invoices, and other, fdaswell as
customer support and marketing messages. Furthermdren
compared to traditional mail, email is a more féective and
environmentally friendly communication method. lloas you

to store and organize messages in a digital forrmatking it

simple to search for and refer to previous convenss.

As per a recent survey, you will be amazed to kribat the
number of active email users will touch 4.3 billiop 2023. 1t is
one of the most effective modes of communicatiom am
advanced way of exchanging media files. Users care lthe
benefits of these communication facilities withquaying any
charges. Email is considered one of the most reliabd secure
communication channels today, which is why busiesegzefer
to communicate over email.

Users can create their email ID through web portée

Microsoft Outlook, Gmail, and Yahoo. You only nead active
email ID if you want to communicate through the sar®nce
your ID is activated, you can send messages tadbmpient’s
email address. It is a widely used communicatioancie! by
business sectors. The fact is that Emails have rbeca
professional way of communication. 62.86% of busses prefer
email as their prime mode of official communication

To communicate with someone through Email userdd nee
follow some set pattern of guidelines and stepsyTheed to
mention the recipient’'s mail address, subject, &ext body
before sending an email. Emails allow you to goepkgss and
enable users to send and receive digitalized dootsn®ver the
channel. With the help of electronic mail, usems cannect with
multiple people simultaneously and communicate eouthfacing
any issues.

Video Conferencing

Video conferencing is an essential method of Irgern
communication for both personal and business peagpogideo
conferencing can be used in personal contextsalp ist touch
with friends and family who live far away, providina more
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personal and engaging experience than other forfimat@rnet
communication. Furthermore, video conferencing dam a
valuable tool for remote work situations, allowipgople who
work from home or in different locations to comneate and
collaborate in real-time with colleagues and ckent

Video conferencing can be used for a variety oppses in the
business world. It allows remote teams to collateora real-
time, share documents and ideas, and hold meetitut
having to travel. This can save time and money evkilso
improving communication efficiency. Sales calls, stamer
service interactions, and virtual events such abinvees and
conferences can all benefit from video conferencing
Furthermore, video conferencing can enable busesassreach a
global audience because it enables communicatitnpeiople in
different parts of the world without the need fiavel.

5. Social Networking Platforms
Social media is one of the most popular Intern@hrooinication
methods used by individuals and businesses ardwndorid on
a daily basis. Users can connect and interact aliyttthrough
these platforms, which provide tools for creatingd asharing
content, communicating with friends, family, andleagues, and
connecting with others who share similar interestacebook,
Twitter, Instagram, LinkedIn, and WhatsApp are soafethe
most popular social networking platforms, each rage to
different audiences and use cases.

WhatsApp, for example, allows users to communidatefree
through messaging, audio, and video, whereas LinkEtuses
on professional networking, allowing users to catnith
colleagues, search for jobs, and showcase theits sknd
experience. Social networking platforms have becoare
essential part of modern communication, influencihgw
individuals and businesses interact with one amaihe making
communication with friends and customers faster aadier.
Businesses can increase brand awareness by usiia sw®dia
platforms, which allow them to interact with cusen® and
provide useful feedback, improving consumer retemti
Additionally, social media portals can be used &dvertising,
promotional campaigns, and market analysis.

Social media is an integral part of our lives asdonsidered one
of the most popular internet communication methodsy. You

all will be aware of the social media platformselikacebook,
Instagram, Twitter, WhatsApp, etc. These channalgegained

immense popularity among every age group.
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The social media platform helps users instantargotsmmunicate
with others and offers several features that erharser experience
while communicating. Social media channels arejunitlimited to chat
room facilities. Users are allowed to access mieltifeatures while
communicating. They can make video and audio edtlsg with a chat
room facility. Also, they can share various docutaeend media files
over web channels.

34 Internet Protocol

Transmission Control Protocol/Internet Protocol (TCP/IP)

The TCP/IP suite is the core set of protocols gower the Internet and
many private networks. Developed in the 1970s arty 980s under
the auspices of DARPA (Defense Advanced Researgjed?s Agency),
TCP/IP was designed to facilitate robust and flexibommunication
across diverse and interconnected networks. The sunamed after its
two main protocols: Transmission Control ProtocbCP) and Internet
Protocol (IP).

Key Components

Transmission Control Protocol (TCP): TCP is resjgaasfor ensuring

reliable data transmission between devices. It leanitie breakdown of
large data messages into smaller packets, whichharesent over the
network. At the receiving end, TCP reassemblesetipeskets into the
original message. TCP ensures data integrity amdeao ordering

through error detection and correction mechanigetsansmitting lost
packets and acknowledging received packets.

Internet Protocol (IP): IP handles addressing andimg. Each device
on a network is assigned an IP address, which esl ts identify it
uniquely. IP determines the best path for dataaeel from the source
to the destination, navigating through various meks and routers.

Functionality and Process

TCP/IP operates at multiple layers, each with deftinctions:
Application Layer: This layer includes protocolkdiHTTP, FTP, and
SMTP, which are used by applications to communicater the
network.

Transport Layer: This is where TCP operates. Hldisthes a connection
between two devices, manages data flow, and endatasntegrity.
Internet Layer: IP operates here, dealing with paciouting and
addressing.

Link Layer: This layer involves protocols related the physical
transmission of data over a network medium (e.thefaet).

40



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

Working Mechanism

The process begins when an application wants td data. The data is
passed to the transport layer, where TCP brealstat manageable
packets, each with a header containing sequenaifogmation. These
packets are handed over to the internet layer, eviieradds its own
header, including source and destination IP addsess

The packets are then transmitted over the netvigakh router along the
path uses the IP header to decide where to serghtket next, ensuring
it moves closer to its destination. At the destorgat TCP reassembles
the packets into the original message and pasdestite appropriate
application.

Significance and Applications

TCP/IP is essential for the Internet’'s functionirig.allows diverse

devices and networks to interoperate seamlesshhlieig applications

like web browsing, email, file transfer, and stréagn Its robustness and
scalability have made it the standard networkingtguol suite

worldwide.

HyperText Transfer Protocol (HTTP)

HTTP is an application-level protocol used primarior transferring
hypertext documents on the World Wide Web. Developgy Tim
Berners-Lee in the early 1990s, HTTP has becomednedation of
data communication on the web.

Key Concepts

Request-Response Model: HTTP operates on a clewes model
where the client (e.g., a web browser) sends aestqio the server,
which then processes the request and returns an®spThis model
underpins all web interactions.

Statelessness: HTTP is stateless, meaning eaclstefigom a client to a
server is independent. The server does not retginrdormation about
previous requests. This simplifies server designt bequires
mechanisms like cookies and sessions to maintate sicross multiple
requests.

HTTP Methods

HTTP defines several methods for client-server comgation:
GET: Requests data from a specified resource.

POST: Submits data to be processed to a specdslirce.

PUT: Updates a current resource with new data.

DELETE: Deletes a specified resource.

HEAD: Similar to GET, but retrieves only the heajarot the body.
Headers and Body
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HTTP messages consist of:

Headers: Provide metadata about the request oonrssp(e.g., content
type, content length, and encoding).

Body: Contains the data being transmitted (optiodapending on the
method).

HTTP Versions

HTTP/1.0: The initial version used basic requespomse

communication.

HTTP/1.1: Introduced persistent connections (alkmvi multiple

requests and responses between a client and sechenked transfer
encoding, and additional cache control mechanisms.

HTTP/2: Improved performance by enabling multipfexi (sending
multiple requests and responses simultaneously oaersingle

connection), header compression, and more efficis® of network
resources.

HTTP/3: Uses QUIC (Quick UDP Internet Connectionsjead of TCP,
providing faster connection establishment, improsedurity, and better
performance over high-latency networks.

Security with HTTPS

HTTPS (HTTP Secure) is an extension of HTTP thasuSSL/TLS to
encrypt data transmitted between a client and\aeserhis ensures data
integrity, confidentiality, and authentication, proting against
eavesdropping and man-in-the-middle attacks.

Secure Sockets Layer/Transport Layer Security (SSIOLS)
SSL and its successor TLS are cryptographic prédodesigned to
secure communication over a computer network. S8& developed by
Netscape in the mid-1990s to protect Internet comoations. TLS,
developed as an enhancement to SSL, provides iragreecurity
features and is the modern standard for secure comncation.

Key Features

Encryption: Encrypts data to ensure confidentialgyen if intercepted,
the data cannot be read without the appropriateydegcon key.
Authentication: Uses digital certificates to verifiye identities of the
communicating parties, ensuring that data is serand received from
the correct source.

Integrity: Ensures that data is not tampered witinindy transmission.
Any alterations can be detected.

How SSL/TLS Works

The SSL/TLS handshake process establishes a semmeection
between a client and server:
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Client Hello: The client sends a hello messageéhéserver, specifying
supported encryption algorithms and other settings.

Server Hello: The server responds with its chosemyption algorithms
and provides its digital certificate.

Certificate Verification: The client verifies theerser's certificate
against a list of trusted Certificate Authoritie€AS). If valid, the
process continues.

Key Exchange: The client and server exchange cgypphic keys to
establish a shared secret used for symmetric etianyp
Secure Connection: With the handshake completesa@bere connection
is established, and encrypted data transmissioimseg

TLS Versions

SSL 2.0 and SSL 3.0: Early versions with significaacurity flaws,
now deprecated.

TLS 1.0: Improved upon SSL 3.0, addressing seweralerabilities.
TLS 1.1 and TLS 1.2: Introduced stronger encryptabgorithms and
additional security features.

TLS 1.3: Simplified the handshake process and es#gthisecurity and
performance. It eliminates outdated cryptographigodthms and
reduces latency by combining steps in the handspiadeess.

Applications and Importance

SSL/TLS is crucial for securing various types of temmet
communication:

Web Browsing: HTTPS secures data between web brevesel servers,
protecting against eavesdropping and tampering.

Email: Protocols like SMTPS, IMAPS, and POP3S u&& To secure
email communication.

VPNs: TLS can be used to secure virtual privatevagts (VPNS),
ensuring secure remote access to network resources.

VoIP: Secures voice over IP (VolP) communicatigmstecting against
interception and eavesdropping.

Integration of TCP/IP, HTTP, and SSL/TLS

The interaction between TCP/IP, HTTP, and SSL/Tt&qrols creates
a comprehensive framework for internet communicatio

TCP/IP: Provides the fundamental transport andimguinechanisms,
ensuring data can be transmitted across diverseoriet reliably.

HTTP: Sits atop TCP/IP, enabling the transfer gbdryext documents
and facilitating the functioning of the World Witféeb.

SSL/TLS: Integrates with HTTP to form HTTPS, ensgrithat data
transmitted over the web is encrypted and secure.

In practical terms, when a user accesses a se@bsite.
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TCP/IP Connection: The user’'s device establishé&C®& connection
with the web server using IP addressing and routing

SSL/TLS Handshake: The device and server performS8h/TLS
handshake to create a secure connection.

HTTPS Request: The device sends an HTTPS requesttiog secure
connection. HTTP operates as usual, but the undgrlyansport layer
is encrypted by SSL/TLS.

Data Transmission: The server processes the requebtsends an
encrypted response back to the user’'s device. En&al decrypts the
response and displays the web page.

The protocols TCP/IP, HTTP, and SSL/TLS are fouldal to the
functioning and security of modern Internet comnsation. TCP/IP
ensures reliable and efficient data transport acudiserse networks.
HTTP facilitates the transfer of hypertext documsengnabling the
World Wide Web. SSL/TLS secures these communicati@msuring
data integrity, confidentiality, and authenticatioiogether, these
protocols create a robust and secure framework shygports the vast
array of online activities we rely on daily, fromolwsing and emailing
to streaming and online transactions. As technolegyplves, these
protocols continue to adapt, ensuring the interaptains a secure and
efficient platform for global communication andonfation exchange.

Self-Assessment Exercise(s)

(1)  Which protocol is primarily used for securemgaunication over
the World Wide Web?

A) FTP
B) HTTP
C) HTTPS
D) SMTP

Answer: C) HTTPS

(2) What does the acronym FTP stand for, and wh@s primary
purpose?

A) File Transfer Protocol; used for transferrindes between
computers

B) Fast Transmission Protocol; used for quick ditasmission

(03] File Tracking Protocol; used for tracking filsage

D) File Transfer Pathway; used for creating patysvdor file
transfers

Answer: A) File Transfer Protocol; used for tramsfey files between
computers

(3)  Which protocol is used for sending emails franclient to a

server?
A) IMAP
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B) POP3
C) SMTP
D) HTTP

Answer: C) SMTP

(4)  What is the primary function of the TCP/IP ool suite?
A) To provide a set of rules for file transfer ovlee internet
B) To establish a connection-oriented communicasiervice
C) To manage domain names on the internet

D) To enable internet routing and data packevdgji
Answer: D) To enable internet routing and data padelivery

(5)  Which of the following services is primarilysed for real-time
communication over the internet?

A) Email

B) File Transfer Protocol (FTP)

C) Voice over Internet Protocol (VolP)

D) HyperText Transfer Protocol (HTTP)

Answer: C) Voice over Internet Protocol (VolP)

Conclusion

Internet services, communication, and protocolsraegral components
that collectively ensure the functionality and @#ncy of the Internet.
The vast array of internet services enables usepgitform a multitude
of tasks, from browsing the web and sending entailtreaming media
and engaging on social platforms. These servicés ar effective
communication facilitated by a suite of protocolstt govern data
exchange, ensuring seamless interaction betweeardie systems and
devices. Protocols like TCP/IP, HTTP, SMTP, and HiBvide the
necessary framework for reliable and accurate desasmission,
underpinning the robustness and interoperability tbé Internet.
Together, these elements create a cohesive andmayndigital
ecosystem that supports global connectivity anormétion exchange.

’ 4.0 Summary

Internet services, communication, and protocolsnféihe backbone of
the modern Internet, enabling a wide range of digisszand applications.
Internet services refer to various online servieash as web browsing,
email, file transfer, streaming, and social megiavided by different

platforms and servers over the Internet. Thesacsvely on a network
of interconnected devices, including computersyesst and other smart
devices, to exchange information and provide useith access to
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digital resources. The interaction between users these services is
facilitated by web browsers, email clients, medlayprs, and other
applications designed to connect to the interndtrendle specific types
of data.

Communication on the Internet is governed by a afetrules and

standards known as protocols. These protocols enthat data is
transmitted accurately and efficiently between desi Key protocols
include the Transmission Control Protocol (TCP) ahé Internet

Protocol (IP), which work together to route dataksds across networks
and ensure they reach their intended destinati@tiber important

protocols include Hypertext Transfer Protocol (H)®er web traffic,

Simple Mail Transfer Protocol (SMTP) for email, aktle Transfer

Protocol (FTP) for file transfers. These protocdifine how data is
formatted, transmitted, and received, allowing etéght systems to
communicate seamlessly, regardless of their unidgrlyrardware or
software differences. By adhering to these stanziagdprotocols, the
internet maintains its robustness, reliability, améroperability.

.,

Comer, D. E. (2018). The Internet book: everythyog need to know
about computer networking and how the Internet work
Chapman and Hall/CRC.
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@ 1.0 Introduction

A web application is a software program that rumealy in a web

browser. Unlike traditional desktop applications, doesn’t require

downloads or installations. Many types of web amgilons are built
using client-side scripts (like HTML, JavaScript, ©SS) and server-
side scripts (like PHP or ASP). They interact witbers by sending
requests to the server, which processes the ddtaeturns the results.
This setup allows web applications to perform wasidunctions, from

displaying content to managing user data. Theybeessible from any
device with an internet connection, making themssagle for many

uses, from personal blogs to complex e-commerces.siVeb app
development services typically follow a meticulguecess in creating a
custom web application, involving careful planninggsign, coding,
testing, and maintenance.

u 2.0 Intended Learning Outcomes (ILOSs)

By the end of this unit, you will be able to:

. Understand Internet.
. Identify various services the Internet providestfa users.
. Explain the Internet communication channels

. Explain some common Internet Protocols
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‘]m 3.0 Main Content

3.1 Overview

A decade ago, web pages were mostly static, witbewaimages and
videos scattered around. In 2005, thanks to Aflamjade it possible to
create better, faster, and more interactive webiagtpns. A web
application, also known as a web app, is nothing &ucomputer
program that uses a web browser to perform a spduaiiction. A web
application is a client-server program that congwia client-side and a
server-side. The user enters data through thetctele (front-end),
while the server side (back-end) of the applicastores and processes
the information. For example, shopping carts, aontmanagement
systems, and online forms are typical web appbeeti Both enterprises
and individuals develop web applications to fulfiifferent purposes.
Web apps help integrate the tailored experiengeab¥e apps with easy
access on a website browser from any device. Fampbe, LinkedIn,
Basecamp, MailChimp, and even Facebook, have we$ tat provide
immersive and tailored experiences like the nadmes directly from the
browser. Hence, web application development is iggima lot of
popularity in almost all industries, including bam, eCommerce,
education, healthcare, and more.

How does a Web Application Work?

Web applications are accessed over a network aretl mot be
downloaded. Instead, users can access web apptisatthrough
browsers like Google Chrome, Mozilla Firefox, OpevaSafari. A web
application is built around three components- a Wedrver, an
Application Server, and a Database. The web senarages requests
from the client, the application server processeguests, and the
database stores the information. A typical web iappbn workflow
looks like this: 1 User triggers a request to thebserver, either through
a web browser or
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3.2
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Types of Web Applications

Now that we’'ve covered the various aspects of wallieations let's
deep dive into the different categories of web @ppibns. Web apps are
classified based on their functionalities, tools] #&echnologies.

1.

Static Web Applications

Static web applications are simple web-based agdics that
deliver pre-rendered content to wusers without gesice

processing or dynamic content generation. Each paten a

static web application is fixed and does not changesponse to
user interactions or data inputs. These applicatioonsist of
HTML, CSS, and JavaScript files that are directyved to the
client's browser. As a result, static web applamadi are fast,
secure, and easy to deploy, but they lack the antetity and

real-time data manipulation capabilities of dynanmweeb

applications. They are best suited for use cases personal
blogs, portfolios, and informational websites wherentent

changes infrequently. These are the simplest typlesveb

applications built using HTML and CSS, suitable foeating

portfolios or digital brochures. As the name suggethe content
only changes if manually updated by the develof¢atic web

applications are straightforward to create and,lasthey don’t
require extensive server-side processing. Thisoopis a cost-
effective solution for individuals or small busises needing a
simple online presence. However, their simplicitgoameans
limited functionality.
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2. Dynamic Web Applications
Dynamic web applications are sophisticated webdbase
applications that generate content dynamically ¢hage user
interactions, inputs, or real-time data. Unlike tistaweb
applications, they involve server-side processingere scripts
(such as PHP, Python, Ruby, or Node.js) run onsémwer to
construct web pages on-the-fly before sending tteethe client's
browser. This allows for interactive features, pesdized
content, and the ability to connect to databaseseticeve and
update information. Dynamic web applications aredu$or a
wide range of purposes, including social mediafpiats, e-
commerce sites, and online forums, where user emgegt and
up-to-date information are crucial. They offer ghly interactive
user experience but require more complex developnagul
server resources compared to static web applicatitm contrast,
dynamic web applications are more complex and @ctére.
They use client-side and server-side scripts (&eaScript, PHP,
ASP, or JSP) to generate content in real-time. @hegb
application categories are connected to a databdsejng them
to provide personalized experiences based on useractions
and preferences. They're ideal for businesses,cedpeif your
top priorities are user engagement and contenaldity. Due to
their complexity, dynamic web applications are mahallenging
to develop and maintain. They require a more rolhasiting
environment and higher web development costs.

3. Single-Page Applications (SPAS)
SPAs are advanced web applications that provideamnkess,
dynamic user experience by loading a single HTMigepand
dynamically updating content as the user interactls the app.
Unlike traditional multi-page applications, SPAak full page
reloads by using JavaScript frameworks such as langReact,
or Vue.js to manage the user interface and hanktatside
routing. This approach enhances performance and
responsiveness, creating an experience similarhed of a
desktop application. SPAs rely on AJAX calls to coumicate
with the server in the background, fetching onlg thecessary
data and updating the page accordingly. This resultfaster
transitions and a more fluid user experience, np8SRAs ideal
for applications requiring a high degree of intékaty, such as
email clients, social media platforms, and compl@shboards.
SPAs load a single HTML page and dynamically updatatent
as users interact with the app. These categorieswelb
applications are ideal for platforms where usereegmce and
speed are critical, such as:
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I Social media platforms
il Email clients
iii. Cloud-based software

The benefit is that this web app type avoids rdlugadhe entire
page with each user action, leading to a smootherfaster user
experience. However, they also come with challenges
particularly in SEO optimization and initial loadnes, as the
entire application must be loaded simultaneousBASare built
using JavaScript frameworks like Angular, React, \are.js,
which handle the dynamic loading of content and usterface
elements.

4. Multi-Page Web Applications (MPAS)
MPAs are traditional web applications where eadhraction or
request from the user results in the loading okwa page from
the server. This architecture involves multiple HI plges, each
corresponding to different views or sections of #pplication.
When a user navigates or performs an action, tbeder makes
a request to the server, which processes it, vesi®r updates
data as needed, and then sends back a fully rehHdglL page.
MPAs are well-suited for complex applications wiRtensive
content and varied navigation paths, such as e-@oen
websites, blogs, and corporate portals. While MRAS be less
fluid than Single-Page Applications (SPAs) duertmient page
reloads, they offer advantages in terms of SEO iaiticl load
times, as well as easier implementation of anadydied tracking.
Unlike SPAs, MPAs reload the entire page from thever when
the user interacts with the application. These iticathl web
application categories are more suitable for websitith a large
amount of content and diverse functionalities, sagh
eCommerce sites
Online catalogs
Educational platforms

MPAs can handle complex structures and vast databa®re
efficiently than SPAs. They're also better optinuizior search
engines, as each page can be indexed separatehevidg MPAs
often have slower page transitions and can be meseurce-
intensive, as each new page needs a server regndspage
reload. Developing MPAs typically involves a morgtensive
back-end process to manage multiple pages andititeiactions
with the server. When considering developing theseb
application types, you can partner with a skillecebgite
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development company to ensure a seamless andieffectline
presence.

Progressive Web Applications (PWAS)

PWAs are a type of web application that leverageslam web
capabilities to deliver an app-like experience ters. They
combine the best features of web and mobile appics,
offering fast load times, offline functionality, @n push
notifications. PWAs are built using standard webhtelogies
such as HTML, CSS, and JavaScript, and are desigmdak
responsive, reliable, and installable. They canadded to a
user’'s home screen without needing to go througla@mstore,
and they use service workers to manage caching ofitide
access, ensuring that the app remains functioret @xithout a
network connection. By providing a seamless, engpgiser
experience across various devices, PWAs bridggdpebetween
traditional web pages and native mobile apps. P\Wfsesent a
hybrid of regular web pages (or websites) and a ilmob
application. They're installable on a device’s hormsereen
without downloading from an app store. A key featof PWAs
is the use of service workers or scripts runninthebackground,
enabling:

Offline functionality

Push notifications

Background data syncing

PWAs are also responsive and linkable, which cashaged via
a URL. They offer a high level of performance, eyigg users
with smooth animations and no janky scrolling. Thtisese
categories of web applications are incredibly effit, especially
for users with limited internet connectivity. Dewpkrs use
standard web technologies to build them, includ#igML, CSS,
and JavasScript.

Content Management Systems (CMS)

CMS are software platforms designed to facilitdte treation,
management, and modification of digital content henit
requiring extensive technical knowledge. They pievian
intuitive interface for users to easily add, edihd publish
content, typically through a web-based editor. Cpl&tforms,
such as WordPress, Joomla, and Drupal, often iectadls for
organizing content, managing media files, and hagduser
permissions. They support extensibility through gphs and
themes, allowing users to customize the functibypaknd
appearance of their websites. By abstracting muththe
underlying code and technical complexities, CMS esakt
accessible for non-developers to maintain dynamua f@ature-
rich websites, making them ideal for blogs, corpomaebsites, e-
commerce sites, and online publications. A CMS rgarathe
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creation and modification of digital content, sugpa multiple
users in a collaborative environment. CMS featway widely,
including but not limited to:

. Web-based publishing

. Format management
. History editing

. Version control

. Indexing

. Search

They're suitable for blogging, e-commerce, and nevebsites,
where you need to frequently update the contenthowit
extensive technical know-how. CMS platforms
like WordPress, Joomla, and Drupal are popularag®ioffering
templates and plugins for customization withoutdueg to write
code from scratch. What's more, CMSs provide a-trsemdly
interface, allowing for easy updates and managamgent.

7. eCommerce Web Applications
eCommerce web applications are online platformsgdesd for
buying and selling products or services over thertret. They
provide a comprehensive suite of features to faodi
transactions, including product catalogs, shopgags, payment
gateways, and order management systems. Thesecampis
often incorporate user account management, allowusjomers
to track orders, save payment information, and menteir
preferences. eCommerce web applications are hwilhandle
various aspects of online retail, such as inventagnagement,
customer service, marketing tools, and analyticdrdack sales
and user behavior. By offering a seamless shopexmgerience
across multiple devices, these applications enbbfnesses to
reach a broader audience, enhance customer engatyesne
drive sales growth. Popular examples include piatfo like
Shopify, Magento, and WooCommerce. These web @i
types facilitate online buying and selling. They'mmmplex
systems that integrate various functionalitiesluding:

. Product displays or catalogs

. Product search and filtering

. Shopping carts

. Payment processing

. Customer account and order management
. Customer service tools

E-commerce web applications must provide a seamiessr-
friendly experience to encourage sales and repeandss. These
applications must be scalable to handle varyinfficrand sales
volume levels. Also, security is paramount to pcoteensitive
customer data, including payment information. Blatfs
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like Shopify, Magento, and WooCommerce are famous
examples, offering customizable templates and uarmugins to
enhance functionality. E-commerce web applicatiomave
revolutionized the retail industry, allowing bussses to reach a
wider audience and operate 24/7.

JavaScript-Powered Web Applications

JavaScript-powered web applications utilize JavipBcr
extensively to create interactive, dynamic, ancoasive user
experiences directly within the browser. These iappbns
leverage JavaScript frameworks and libraries sushRaact,
Angular, and Vue.js to manage the user interfaaedke client-
side logic, and facilitate asynchronous communicatiwith
servers through APIs. This approach enables rew-tipdates
and smooth transitions without the need to relba&deintire page,
enhancing the overall performance and user expa¥ien
JavaScript-powered applications can range from lesipgge
applications (SPAs) to more complex multi-page maibns
that require dynamic content rendering and useraativity. By
using JavaScript, developers can create rich wphcagions that
are capable of mimicking the look and feel of natdesktop or
mobile apps while being accessible through web bevsy
JavaScript is a versatile programming languagedate dynamic
and interactive user experiences. JavaScript camséd both on
the client side (in the browser) and the servere s{@ith
technologies like Node.js), making it a powerfubltdor full-
stack development. JavaScript-powered web appcstiare
known for their speed and efficiency; they can uaedeontent
without reloading the entire page. This functiotyathakes them
ideal for applications that require real-time dapaates, such as:
Social media platforms

Online games

Collaboration tools

React, Angular, and Vue.jsare examples of JavpScri
frameworks and libraries. They provide pre-writtéswvaScript
code to handle everyday tasks.

Rich Internet Web Applications (RIAS)

RIAs) are web-based applications that provide wsgrerience
similar to that of traditional desktop applicatiprisaturing rich
interactivity, responsive interfaces, and high lsvef user
engagement. RIAs leverage advanced web technolsgigs as
HTML5, CSS3, JavaScript, and frameworks like AddHash
(historically), Silverlight, or modern JavaScripgbrhries like
React and Angular to deliver sophisticated funcliies directly
in the web browser. These applications supportimatlia, real-
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10.

time data processing, and dynamic content updatiésout
requiring full page reloads, ensuring smooth an@dnsess
interactions. RIAs are commonly used in areas lddine
gaming, interactive data visualization, multimediting, and
complex business applications, offering users ausbband
immersive experience that goes beyond the capabilibf
traditional web applications. RIAs are advanced @pplication
types that deliver a user experience like desktopli@ations.
They use client-side frameworks to provide intavacfeatures
and a richer user interface, such as:

Adobe Flash

JavaFX

Microsoft Silverlight

RIAs run inside web browsers but behave like dgskto
applications, offering responsive, engaging usgreagrnce with
better data visualization and real-time interactmapabilities.
RIAs can process data and perform tasks withouisteotly
communicating with the server, reducing load timasd
improving performance. However, they require plsgior
specific frameworks, which might limit accessibjilitand
compatibility across different devices and browsers

Portal Web Applications

Portal web applications serve as centralized acpesgs that
aggregate a wide range of information, servicesl, r@sources,
often catering to specific user groups or orgaropal needs.
These applications provide personalized user eted where
users can log in to access customized content,s,tcahd
applications based on their roles and preferenPestal web
applications typically integrate various functiatiak such as
email, forums, search engines, dashboards, and rieeds,
facilitating seamless navigation and interactiothui a single
cohesive platform. They are widely used in corporat
environments, educational institutions, and govemntal
organizations to streamline workflows, enhance comuoation,
and provide a unified user experience. By consbhdadisparate
resources into a single entry point, portal web liappons
improve accessibility and efficiency for users 3segk
comprehensive and tailored information. Portal web
applications are gateways to various informaticeryises, and
other applications. Enterprises often use them ifgernal
purposes or to provide customer-facing servicasgfample:

These web application types typically require wsghentication,

offering personalized content and a centralizecesEoint to
various resources. Portal web applications are gdedi to
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aggregate content from different sources, providingonsistent
and integrated user experience. They can handleouwsar
functionalities, including:

Search engines

Email systems

Forums

Newsfeeds

11. Animated Web Applications
Animated web applications incorporate dynamic iglements,
transitions, and effects to enhance user engagenaeiat
interaction. These applications leverage technekbguch as CSS
animations, JavaScript libraries like GSAP (GreakSo
Animation Platform), or frameworks like WebGL toeete fluid
animations and interactive experiences directly hiit the
browser. Animated web applications utilize motian donvey
information, guide users through workflows, and vile
feedback on user actions, resulting in a more tintiiand
enjoyable user experience. Whether through subtierom
interactions or complex animated interfaces, thesglications
captivate users' attention, communicate messafmdieély, and
differentiate themselves in a crowded digital laragee. These
applications focus on delivering rich visual corteand
interactive elements using animations. They're ipaldrly
popular in fields that need high levels of useragsment, such

as:

. Online advertising

. Gaming

. Educational platforms

Animated web apps are built using technologies (&S3, HTMLS5,
and WebGL, so developers can create complex yeagemg user
interfaces. They provide dynamic and visually ajfipgaexperiences,
capturing users’ attention and improving interatctioHowever,
developing these applications can be time-consumang require
advanced design as well as programming skills.héamore, you need
to balance the animations to enhance rather thadehithe user
experience, especially considering performance aockssibility on
various devices.
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3.3  Web application development process

The number of steps in the web application develgnprocess can
vary between 5 and 9. But on average, 7 crucipksaee involved in the
web app development model. The same are as follows:

. Requirements review & proposal

. Planning & blueprints

. Web application design

. Copywriting & labeling

. Web application programming
. Testing & Launch
. Application maintenance

Stagel Requirements review & proposal

Entrepreneurs and businesses mostly start with af s¢eas when they
think of launching a web application. These iddasvly evolve into a

detailed document in which application goals, fesgu technology,
budget, vision, and plans are listed out.

By going through this document, the developmenmtagets a clear
understanding of your app objectives, key goalgjetaaudience, focus
industry, milestones, and other critical elemenfhis document is
followed up by discussions and questionnaireshiefi web developers
get further clarity into project goals.

Once the application development team has 100%yclam everything
project-related, the proposal is prepared to docuneerything that
will be delivered.

Stage 2: Planning & blueprints

In Stage 1, both teams reached an understanding #i® envisioned
web application. Now, it's time to create the roagnthat will be

followed to build it. With the help of insights dired in the previous
stage of the web app development model, develapeete a blueprint
including flowcharts and sketches that helps ddteznthe overall

structure of the web application.

Flowcharts - also known as Sitemaps - show theioakhip between
different web pages and help understand how theristmucture of your
website will look & work. Wireframes are often uséor a visual

representation of the Ul. Top web app developmeains keep clients
in loop during this stage to make sure that thes adrthe application
comes out correctly.
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Depending on the complexity of the web applicatithe, time spent on
Stage 2 will vary. If creating a Minimum Viable Fiuect, be prepared to
dedicate around 2 weeks on this.

Stage 3:Web application design

Web application users don’t know what happens lzkthie frontend of
the app and how things work. All they interact wiglthe design part of
the application. Stage 3 is all about perfecting diesign & interactive
elements of the web application. Designers workhveiblor schemes,
graphics, icons, templates, user experience, gjvides, transitions,
buttons, and much more to finalize the design dspécthe web

application.

After finalizing the initial mockups, they are shdrwith clients for
review & feedback. The design iterations and mockbanges go on
until the client gives a thumbs-up to everythinghil& the design team
is busy with the mockups and refinement, the deraknt team is
mostly engaged with the programming part. So, Stgnd Stage 4
usually move ahead alongside each other.

Stage 4 - Web application programming

If Stage 3 is crafting the aesthetics of a carg&td is about putting
together the engine. App programming makes thesemed features
function and builds the value component for the@uers. In this stage,
frameworks are developed, APIs deployed, app featbuilt, security
layers added, payment gateways integrated, andfather capabilities
crafted.

While coding complex web applications is a time-saming process, a
lot depends on the technologies opted. Some teohypatacks benefit
from libraries that have capabilities that can Wweaked and integrated
with ease. A lot also depends on the experiencesapdrtise of the web
programmers working on your web application. Stagdorms the
biggest chunk of the web application model!

Stage 5 - Copywriting & labeling

Copy and labeling are less than 5% of the apptoadievelopment work
but without it, it is hard to make sense of evenghyou have built.
User experience and user interface greatly depenth® talent of the
Information  Architect and Copywriter engaged for eth
project. Usability and simplicity must be the epitar of this step in the
web app development process.

Stage 5 is about finalizing the headlines, captitaiseling, copy, and
everything else that’s in the text form. The codledtion of the designer,
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developer, copywriter, and IA is critical to exaogtall the copy in the
right place!

Stage 6: Testing & Launch
Testing the application after everything seems gmmodo is the most
important aspect of the web app development mobeht's because
there are hundreds of things that can go wrong eftar you think
every inch of the application has been executecectly.
Start by checking:

Core features

Forms

Links

Buttons

Upload functionality (if any)

Copy

Transitions

Performance
Even after double-testing everything, it is a godela to launch your
web application initially in the beta version. Het stakes are high and
resources are limited, the web application canrfelded in phases to
different audience groups.

Stage 7: Application maintenance

Be it a simple business website or a complex weallidion, every
digital product need routine checkups and enhanotsmaVith the
passage of time, you will want to undertake produigbts, integrate
new features, and launch the App Version 2. Thisviiy your app
development agreement should talk about applicatmaintenance,
after-delivery support, and future upgrades.

3.4  Web Application Development Validation and Demyment

Now that we have discussed web app developmenthawdt works, let
us take a look into other aspects, such as vabdland deployment.
These two are some of the most critical aspectiewvéloping a website
or web portal. Let us look into the same.

Once your web application has been created ancegaped for release,
testing is essential to ensure it runs properlpigetieployment. Fixing
bugs is insufficient on its own. As a result, tegtis essential to the
creation of online applications.

A standard web application undergoes the followesjing:

Usability testing

Usability testing for web applications involves kixaing a website's
design, functionality, and overall user experierme observing real
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users as they interact with the site. The goab igléntify any usability
issues, such as confusing navigation, unclear ucstms, or
cumbersome workflows, that may hinder users fronfecéively
accomplishing their tasks. By conducting usabit#gting, developers
and designers gain insights into user behaviorfeprces, and pain
points, enabling them to make data-driven improvemé& enhance the
website's accessibility, efficiency, and satisf@atti This process
typically includes various techniques like taskdzhstesting, user
interviews, and heuristic evaluations, ensuring fthal product meets
user needs and expectations.

Performance testing

Performance testing for web applications involvesl@ating the

application's speed, responsiveness, and stabilibgder various

conditions to ensure it can handle expected andk peser loads

effectively. This testing aims to identify perfornt@ bottlenecks, such
as slow page load times, server response delagigeanurce utilization
issues, which can negatively impact the user ezped. Techniques
such as load testing, stress testing, and scajatekting are employed
to simulate different user scenarios and traffieels. By conducting

performance testing, developers can optimize thé® wapplication's

infrastructure, improve its efficiency, and ensitreemains reliable and
fast, even during high-traffic periods, thus prongl a smooth and
satisfactory user experience.

Web App Security testing

Web app security testing involves evaluating a wagiplication's

defenses against potential threats and vulneriaBilito ensure it can
protect sensitive data and maintain integrity, wterftiality, and

availability. This testing includes identifying amnditigating security
flaws such as cross-site scripting (XSS), SQL ig@; cross-site
request forgery (CSRF), and other common explbigs attackers may
use. Techniques like penetration testing, vulnétabscanning, and
code reviews are employed to uncover and addressiseweaknesses.
By conducting comprehensive security testing, dgwels can fortify
the application against unauthorized access, dagacbhes, and other
cyber threats, ensuring a secure and trustwortliy@mment for users.

Quality assurance

Quality assurance (QA) testing for web applicatiana comprehensive
process that ensures the application meets spkciiguirements and
standards, providing a high-quality user experienthis involves

systematic testing of all aspects of the applicatiancluding

functionality, usability, performance, security,dacompatibility across
different devices and browsers. QA testing methma$ude manual

testing, automated testing, regression testing, aser acceptance
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testing (UAT), aimed at identifying and fixing defe early in the
development cycle. By rigorously validating the lxation's features
and behavior, QA testing helps deliver a relialg#icient, and user-
friendly web application, ultimately boosting useatisfaction and
reducing the risk of post-deployment issues.

Testing & bug fixing

Testing and bug fixing in web applications is atical phase in the
development lifecycle aimed at ensuring the appboa operates
correctly and efficiently. This process involves stgmatically
identifying, documenting, and resolving defectsssues found during
various testing stages, such as functional, usgbperformance, and
security testing. Testing helps uncover problens thay impact the
user experience or application performance, whilg fixing involves
addressing these issues through code correctiafjgsstanents, and
optimizations. Effective testing and prompt bugr are essential for
maintaining the application's stability, relialylitand quality, ensuring
that users encounter minimal errors and enjoy ankss interaction
with the web application.

Browser compatibility testing

Browser compatibility testing for web applicatiomsolves evaluating
the application's performance and appearance adldgent web
browsers and their various versions to ensure stamdi functionality
and user experience. This testing checks that Weiments such as
layouts, fonts, images, and scripts render cogresttl work seamlessly,
regardless of the browser being used. It addredisesepancies caused
by differences in browser engines, HTML/CSS intetations, and
JavaScript execution. By conducting thorough brawsempatibility
testing, developers can identify and fix issuescHjge to certain
browsers, ensuring that the web application is ssibke, visually
consistent, and fully operational for all usersgamlless of their
preferred browsing platform.

Responsive testing

Responsive testing for web applications involvesifyieag that the

application's design and functionality adapt seasheacross various
devices and screen sizes, including desktops,tsalded smartphones.
This testing ensures that the user interface el&spsach as navigation
menus, images, text, and interactive componergsgiaplayed correctly
and are usable on different screen resolutions @mehtations. By

simulating different device environments and scremes, responsive
testing identifies layout issues, performance istsiencies, and
usability problems that could affect the user eigrere. Ensuring
responsiveness is crucial for delivering a flexiblser-friendly web
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application that provides an optimal experiencearéigss of the device
used.

3.5 Benefits of Web Applications

In today's fast-paced digital landscape, business®es continually
seeking innovative ways to stay competitive andnecth with their
target audiencesWeb application developmenthas emerged as a
powerful tool that enables companies to enhance tmine presence
and streamline various business processes. In dtiisle, we will
explore the top seven benefits of web applicati@vetbpment for
businesses and delve deeper into each of them.

Global Reach and Accessibility

One of the primary advantages of web applicatiensheir ability to

provide global reach and accessibility. Unlike itiadal desktop

applications that are confined to a specific devicelocation, web
applications can be accessed from any device with irdernet

connection and a compatible web browser. This méaaisbusinesses
can reach a global audience without the need fersuto install or
update software.

Benefit: Web applications provide a consistent and easilyessible
platform for engagement, ensuring that your busires connect with
customers across the street or on the other sitteeaforld.

Cost-Effective Solution

Web application development offers a cost-effectiselution for

businesses of all sizes. Unlike native mobile agpions that require
separate development efforts for various platfo@i®S, Android, etc.),
web applications are platform-agnostic. This metnad a single web
application can run on multiple devices and oprgatystems without
the need for extensive customization.

Benefit: The cost-effectiveness of web applications reduces
development expenses, allowing businesses to &dlaesources more
efficiently and maximize their return on investm@rOl).

Scalability and Flexibility

As businesses grow and evolve, their software neftda change. Web
applications are highly scalable and flexible, alltg them to adapt to
changing requirements and increasing user loadethgh you need to
add new features, accommodate a larger user badategrate with
third-party services, web applications can be wgasilodified and
expanded.
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Benefit: Scalability ensures that your software investmeant grow
alongside your business, saving you the hassle exmuense of
reinventing your entire application as your nedusnge.

Cross-Platform Compatibility

Web applications are designed to be cross-platfarompatible,
meaning they can run seamlessly on various dewacebs operating
systems. Whether your users prefer Windows, mad0S, Android, or
other platforms, they can access your web appticatvith ease. This
versatility eliminates the need to develop and ma&mn separate
applications for different platforms.

Benefit: Cross-platform compatibility simplifies the deveitoent
process, reduces costs, and ensures a consisengxeerience across
devices, fostering user satisfaction and loyalty.

Real-Time Updates and Maintenance

Web applications are hosted on web servers, allpvior real-time
updates and maintenance. This means that businessesjuickly
address bugs, security vulnerabilities, or perforoeaissues without
inconveniencing users. Users don't need to manuwddlynload and
install updates, as web applications are autonitispdated when they
access the latest version of the application.

Benefit: Real-time updates and maintenance ensure that welr
application remains secure and up-to-date, progidusers with a
reliable and hassle-free experience.

Enhanced Security

Security is a top priority for businesses, esp@ciahen handling
sensitive data or transactiord/eb application development offers
robust security featuresto protect both your business and your users.
With the right security measures in place, web iappbns can
safeguard against common threats such as datahlesgaeauthorized
access, and malware.

Benefit: Enhanced security measures instill trust in userd protect
your business from potential threats, ensuring dbefidentiality and
integrity of sensitive information.

Improved Analytics and Insights

Web applications provide valuable data and insightg can inform
business decisions and strategies. Through intgjrahalytics tools,
businesses can track user behavior, monitor engagerand gather
actionable data. This information helps in undemitag user
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preferences, identifying areas for improvement, aptimizing the user
experience.

Benefit: Improved analytics and insights enable data-drigienision-
making, allowing businesses to adapt and refing #tmtegies to meet
user needs and drive growth.

Conclusion

In conclusion, web application development, whetth@ne in-house or
by partnering with a reputableeb application development company

offers a wide range of benefits for businessesitapko thrive in the
digital era. The global reach and accessibility stedfectiveness,
scalability and flexibility, cross-platform comphaitity, real-time

updates and maintenance, enhanced security, anevetp analytics
and insights empower businesses to connect withr thedience,
streamline operations, and stay ahead of the catopet

As technology continues to advance, embracing weplication
development is a strategic choice that can drivevation, efficiency,
and success in today's competitive business lapdsdy harnessing
the power of web applications, businesses caniposihemselves for
growth, engage with their customers effectivelyd adapt to the ever-
changing digital environment. Whether you're atataor an established
corporation, web application development, with thght development
partner, can be a game-changer in achieving yosinbss goals.

Self-Assessment Exercise(s)

(1)  Which of the following is a common front-enechnology used
in web development?

A) Python
B) Node.js
(03] React
D) Django

Answer: C) React

(2) Which HTTP method is typically used to reteedata from a
web server?

A)  POST

B) PUT

C) DELETE
D) GET

Answer: D) GET

(3) What does REST stand for in the context of eelvices?
A) Reliable Event Service Transmission
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B) Representational State Transfer

C) Rapid Exchange Service Technology

D) Remote Execution and Synchronization Transfer
Answer: B) Representational State Transfer

(4)  Which of the following is a popular databasanagement system
used in web applications?

A) MongoDB

B) MATLAB

C)  Apache Hadoop

D) TensorFlow

Answer: A) MongoDB

(5) In the context of web applications, what i€ thurpose of an
API?

A)  To analyze application performance

B) To provide a user interface for the application

C) To facilitate communication between differentoftware
components

D)  To secure the application against cyber attacks

Answer: C) To facilitate communication between differemift&are

components

Conclusion

Web application development refers to the procésssimg client-side

and server-side programming to develop an appticatiat is accessible
over the web browser. The web application develagrpeocess begins
by; first, the developer trying to find a solutiém a specific problem,
then designing the web app by choosing the apmtepdevelopment
framework. Next, the developer tests the solutioeh fnally deploys the

web app.

&

A web application is an application program thastsred on a remote
server and delivered over the internet throughoavber interface. Web
services are web apps by definition and many, agjhaot all, websites
contain web apps. Developers design web applicafion a wide
variety of uses and users, from an organizatiorartoindividual for
numerous reasons. Commonly used web applicatioms icelude
webmail, online calculators, or e-commerce shopsilé\users can only
access some web apps by a specific browser, mest\ailable no
matter the browser.

4.0 Summary
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MODULE 2 HTML FUNDAMENTALS
MODULE INTRODUCTION

Hypertext Markup Language (HTML) is the backbonetloé World
Wide Web, serving as the standard language usedetde and design
web pages. Understanding HTML is crucial for anytooking to build
websites or delve into web development. It provittes structure of a
webpage by using elements and tags to define cosiieh as headings,
paragraphs, links, images, and more. This modutledt"HTML
Fundamentals," aims to introduce the core concepts syntax of
HTML, equipping learners with the foundational kredge needed to
create well-structured and functional web pages.thiis module,
students will explore the essential elements of HTktarting with the
basic document structure and gradually progressngore complex
components like forms, tables, and multimedia irdegn. Through a
series of hands-on exercises and practical examiglasiers will gain
experience in coding and debugging HTML documeBisthe end of
the module, participants will be proficient in ugiHTML to build static
web pages, understand best practices for web dawelot, and be
prepared for more advanced topics in web desigrdamdiopment.

Unit 1 Introduction to HTML

Unit 2 HTML tags and attributed

Unit 3 HTML syntax and basic markup: headings,apgeaphs,
lists, links

Unit 4 Advanced 5HTML and XHTML Element

Unit 1 Introduction to HTML

Contents

1.0 Introduction
2.0 Intended Learning Outcomes (ILOS)
3.0 Main Content
3.1 A Brief History of HTML
3.2  The Crucial Role of HTML in Web Development
3.3 HTML Elements and Tags
3.4 Essential HTML Tags
3.5 Importance of HTML
3.6 Best Practices in HTML Coding
4.0 Summary
5.0 Further Reading
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@1.0 Introduction

Hypertext Markup Language (HTML) is the standardkop language
used to create web pages. It's a combination ofertemt, which defines
the link between web pages, and Markup languagechwis used to
define the text document within tags to structurebwpages. This
language is used to annotate text so that maclmesinderstand and
manipulate it accordingly. HTML is human-readabled auses tags to
define what manipulation has to be done on the #xs unit will help
you understand the workings of HTML and explaiwith examples.

@l 2.0 Intended Learning Outcomes (ILOs)

Understanding Basic HTML Structure

. Explain the purpose of common HTML tags and attebu
. Identify and describe the usage of various HTMLredats

. Develop a simple web page using basic HTML elements
P

'U'L]‘ 3.0 Main Content

3.1 A Brief History of HTML

HTML is a markup language used by the browser toipudate text,
images, and other content, in order to display ithe required format.
HTML was created by Tim Berners-Lee in 1991. Thistfever version
of HTML was HTML 1.0, but the first standard vensiovas HTML 2.0,
published in 1995.

The first version of HTML was written by Tim BerrseLee in 1993.
Since then, there have been many different verdhSIML. The most
widely used version throughout the 2000's was HTMID1, which
became an official standard in December 1999.

Another version, XHTML, was a rewrite of HTML as axXML
language. XML is a standard markup language thatsexd to create
other markup languages. Hundreds of XML languagesrause today,
including GML (Geography Markup Language), MathiMMusicML,
and RSS (Really Simple Syndication). Since eachhe§e languages
was written in a common language (XML), their conitean easily be
shared across applications. This makes XML potiyntery powerful,
and it's no surprise that the W3C would create &L Xversion of
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HTML (again, called XHTML). XHTML became an offidiatandard in
2000, and was updated in 2002. XHTML is very simiaHTML, but
has stricter rules. Strict rules are necessaryafbrXML languages,
because without it, interoperability between amilans would be
impossible. You'll learn more about the differenbesveen HTML and
XHTML in Unit 2.

Most pages on the Web today were built using eith€ML 4.01 or
XHTML 1.0. However, in recent years, the W3C (idl@boration with
another organization, the WHATWG), has been working brand new
version of HTML, HTML5. Currently (2011), HTMLS5 istill a draft
specification, and is not yet an official standafdwever, it is already
widely supported by browsers and other web-enathattces, and is the
way of the future. Therefore, HTML5 is the primdapguage taught in
this course.

Examples of types of content that can be includedeb pages

The following table shows a list of many of theagmf content that can
be added to web pages using different versionsTa¥iH In the early
days of the Web, HTML (version 1.2) was very simiat over time
new versions were released that added more and feat@es. Still, if
web designers wanted to add content or features HAML didn't
support, they would have to do so with non-standprdprietary
technologies such as Adobe Flash. These technslogoild require
users to install browser plug-ins, and in some £aseant that certain
users would be unable to access the content (fampbe, iPhones and
iPads don't support Flash).

4 N
HTML Released Year

1993 1995 1997 1999 2012 2014

- J

HTML5 has added support for many new features widt make it
possible to do more with HTML, without relying oromstandard
proprietary technologies.

Type of | HTML HTML

content 1.2 4.01 HTMLS Purpose
Organize page

Heading Yes Yes Yes content by adding
headings and
subheadings to thre
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top of each section
of the page

Paragraph

Yes

Yes

Yes

Identify paragraph
of text

Address

Yes

Yes

Yes

Identify a block of
text that contains
contact information

Anchor

Yes

Yes

Yes

Link to other web
content

List

Yes

Yes

Yes

Organize items intg
a list

Image

Yes

Yes

Yes

Embed a photograph
or drawing into a
web page

Table

No

Yes

Yes

Organize data int
rows and columns

Style

No

Yes

Yes

Add CSS to contro
how objects on 4§
web page  are
presented

=

Script

No

Yes

Yes

Add Javascript tg
make pages respond
to user behavior
(more interactive)

U7

Audio

No

No

Yes

Add audio to a wel
page with a single
tag

Video

No

No

Yes

Add video to a wek
page with a single
tag

Canvas

No

No

Yes

Add an invisible
drawing pad to a
web page, on whic
you can add
drawings
(animations, gameq
and other interactivg
features) using
Javascript

—

D=

3.2  The Crucial Role of HTML in Web Development

At its heart, HTML is a language made up of elemeinhat can be
applied to pieces of text to give them differentameags in a document
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(Is it a paragraph? Is it a bulleted list? Is ittpef a table?), structure a
document into logical sections (Does it have a Beadhree columns of
content? A navigation menu?), and embed conterit asdmages and
videos into a page. This module will introduce finst two of these and
introduce fundamental concepts and syntax you needknow to
understand HTML.

HTML plays an essential role in web developmentitadefines the

structure and content of web pages. It serves asb#tkbone upon
which websites are built. HTML accomplishes thisutyizing a system

of tags and elements, each serving a unique purpeggs are enclosed
within angle brackets, each comprising an openind elosing part.

They function as building blocks that define theusture of your web
page. Think of them as the bricks and mortar of welelopment.

Understanding their roles is essential for web tgraent.

It is the most basic language, and simple to leard modify. It is a
combination of both hypertext and markup langudgecontains the
elements that can change/develop a web page’sdndkthe displayed
contents. Or we can say that HTML creates or dsfie structure of
web pages. We can create websites using HTML wbarhbe viewed
on internet-connected devices like laptops, andmoodile phones, etc.
It was created by Tim Berners-Lee in 1991. Thd freysion of HTML

is HTML 2.0 which was published in 1999, and theesa version is
HTML 5. We can save HTML files with an extensiotmh

Markup Language is a language that is interpreyethé browser and it
defines the elements within a document using “tadgs”is human-
readable, which means that markup files use commads rather than
the complicated syntax of programming languages.

HTML Example

<IDOCTYPE html>

<html>

<head>

<title>First HTML Code</title>

</head>

<body>

<h2>Welcome To GFG</h2>

<p>Hello Geeks</p>

</body>

</html>

3.3 HTML Elements and Tags

HTML uses predefined tags and elements that insthe browser on
how to display the content. HTML elements include apening tag,
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some content, and a closing tag. It's importanteimember to include
closing tags. If omitted, the browser applies tffeat of the opening
tag until the end of the page.

This section will dive into the basic structureasf HTML page, which
includes essential building-block elements like tgpe declaration,
HTML, head, title, and body elements.

Tag Element

<b> GeeksforGeeks</b>
Il 1

Opening Tag ClosingTag

HTML Page Structure

The basic structure of an HTML page is shown belbveontains the
essential building-block elements (i.e. doctype lalation, HTML,
head, title, and body elements) upon which all wages are created.

HTML Page Structure

<IDOCTYPE html> < Tells version of HTML

<html> < HTML Root Element

<head> €« Used to contain page HTML metadata
<title>Page Title</title> Title of HTML page

</head>

<body> Hold content of HTML
<h2>Heading Content</h2> HTML headling tag
<p>Paragraph Content</p> HTML paragraph tag

</body>

</html>

<IDOCTYPE html>— This is the document type dediara (not
technically a tag). It declares a document as beamy HTML
document. The doctype declaration is not case-$easi

<html> — This is called the HTML root element. Allher elements are
contained within it.

<head> — The head tag contains the “behind theestexlements for a
webpage. Elements within the head aren’t visiblehenfront end of a
webpage. HTML elements used inside the <head> elemelude:
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<style> — This HTML tag allows us to insert stylimgto our web
pages and make them appealing to look at with éhe &f CSS.
<title> — The title is what is displayed on the wipyour browser when
you visit a website and contains the title of thebwage that you are
viewing.
<base> — It specifies the base URL for all relatd®L’'s in a
document.
<noscript> — Defines a section of HTML that is iried when the
scripting has been turned off in the user’s browser
<script> — This tag is used to add functionalitythe website with the
help of JavaScript.
<meta> — This tag encloses the metadata of the iteetbeat must be
loaded every time the website is visited. For ¢ige- metadata charset
allows you to use the standard UTF-8 encoding aumr yeebsite. This
in turn allows the users to view your webpage i fdmguage of their
choice. It is a self-closing tag.
<link> - The ‘link’ tag is used to tie together HIM CSS, and
JavaScript. It is self-closing.
<body> — The body tag is used to enclose all tls#hla content of a
webpage. In other words, the body content is whatlrowser will
show on the front end.
An HTML document can be created using an HTML teditor. Save
the text file using the “.html” or “.htm” extensiof®nce saved as an
HTML document, the file can be opened as a webpagee browser.
Note: Basic/built-in text editors are Notepad (\Womd) and TextEdit
(MacOS). Other advanced text editors include Sublifext, Visual
Studio Code, Froala, etc.
This example illustrates the basic structure of HTédde.
<IDOCTYPE html>
<html>
<head>
<meta charset="UTF-8">
<meta name="viewport"

content="width=device-width, initial-scale=1.0">
<I--The above meta characteristics make a website
compatible with different devices. -->
<titte>Demo Web Page</title>
</head>
<body>
<h1>IFT 2023 Class</h1>
<p>A computer science portal for geeks</p>
</body>
</html>
Doctype Declaration:
The doctype declaration (<!IDOCTYPE html>) is placadthe very
beginning of an HTML document. It informs the brawsabout the
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version of HTML being used, which is HTML5 in thisase. This
declaration ensures that the document is renderedatly.

HTML Tag:

The <htmlI> tag serves as the root element of an HTddcument. It
encompasses the entire content of the page anddpsothe base for
all other elements.

Head Section:

The <head> section comes after the opening <htag>dand before
the <body> tag. It contains meta-information abitwgt document, such
as the page title, character encoding, CSS styé¢sh@avaScript files,
and other metadata.

The content within the <head> section is not dlyeeisible on the
page but is crucial for search engines and browsetsiderstand and
process the document correctly.

Title Tag:
The title tag is placed within the <head> sectiirdefines the title of
the web page, which is displayed on the browsglesltar or in search
engine results. The text enclosed within the <titlegs is a concise
description of the page's content and should atelyraepresent its
purpose.

Body Section:

The <body> tag contains the visible content of theb page. It
includes text, images, links, and interactive eletaelike forms or
buttons. Everything between the opening <body>tagd the
closing </body> tag is considered the body content.

Here is a basic HTML template that illustrates sit@ndard structure:
html

<IDOCTYPE htmlI>

<html>

<head><title>Page Title</title>

</head>

<body>

<h1>Welcome to My Website</h1>

<p>This is the content of my web page.</p>
<a href="https://www.testing.com">Visit Example</a>
<!I-- Additional elements and content go hese
</body>

</html>
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In the example above, the <title>tag sets the p#tee and within
the <body> section, we have a heading <h1>, a pajpag<p>, and a
link <a> to the website "www.testing.com". This fglate is a starting
point, and you can add more elements and contenthinwi
the <body> section to build your web page.

Remember, this is a basic representation of the HBMucture. As
you progress in web development, you will encoumt@re complex
elements and tags to enhance the functionalityd@sign of your web
pages.

3.4 Essential HTML Tags

Heading Tags

Heading tags, from <h1> to <h6>, are used to defieadings and
subheadings in a web page. They play a crucialirotganizing and

structuring content. The higher the number in teading tag, the less
significant the heading is. Here is an example:

html

<h1>This is the Main Heading</h1>

<h2>This is a Subheading</h2>

Heading tags not only provide visual hierarchy bl#o contribute to
search engine optimization (SEO) by signalling thgortance of
content to search engines

Paragraph and Break Tags

The <p>tag is used to define paragraphs of texis ka block-level
element that creates a new paragraph. Here isamm:

html

<p>This is a paragraph of text.</p>

<p>Another paragraph of text.</p>

If you want to create a line break within a paragrayou can use
the <br> tag, which is an empty element. Here isxample:

html

<p>This is the first line.<br>

This is the second line.</p>

Anchor Tags

The <a> tag is used to create hyperlinks. It allgms to link to other
web pages, documents, or specific parts of a pahe.href attribute
specifies the URL of the destination. Here is aareple:

html
<a href="https://www.example.com">Visit Example</a>
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You can also use the target attribute to contreV kiwe link opens. For
example, target="_blank" opens the link in a neawser tab:

html

<a href="https://www.example.com" target="_blank'is\'
Example</a>

Image Tags

The <img>tag is used to embedimages in a web .pdge src
attribute specifies the image source (file URL atly). The alt attribute
provides alternative text that describes the imdge accessibility
purposesHere is an example:

html

<img src="image.jpg" alt="Description of the imagdétle="Image
Title">

You can also use the title attribute to provideiaddal information
about the image when the user hovers over it: html

<img src="image.jpg" alt="Image Description" titl&&dditional
Information">

List Tags

HTML provides two types of lists: unordered lista>) and ordered
lists (<ol>). The <li>tag is used to define indlual list items within
these lists. Here is an example:

html

<ul>

<li>ltem 1</li>
<li>ltem 2</li>
</ul>

<ol>
<li>First</li>
<li>Second</li>
</ol>

Table Tags

Tables are used to present data in a structuredatorThe <table> tag
creates the table, while the <tr>tag defines tables. Within each
row, we use the <td> tag to define table cells. ¥tie> tag is used for
table headers. Here is an example:

html

<table>

<tr>

<th>Header 1</th>
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<th>Header 2</th>
</tr>

<tr>

<td>Data 1</td>
<td>Data 2</td>
</tr>

</table>

Div and Span Tags

The <div>tag is used for grouping elements togetired applying
styles or JavaScript to them. The <span> tag isl diseinline styling
or targeting specific parts of the text. Here issaample:

html
<div><p>This is a group of elements.</p>
<span style="color: blue;">This text IS styled

differently.</span></div>

Form Tags

The <form>tag is used to create a web form. Tmpui>tag
represents various input types such as text fiatieckboxes, radio
buttons, etc. The <textarea>tag is used for nhuié-text input, and
the <button> tag represents a clickable buttoneHgean example.

html

<form action="/submit-form" method="POST">

<label for="name">Name:</label>

<input type="text" id="name" name="name" required>
<br>

<label for="email">Email:</label>

<input type="email" id="email" name="email" requite
<br>

<textarea id="message" name="message" rows="4" =¢ols
required></textarea><br>

<button type="submit">Submit</button>

</form>

Important HTML Tags

<IDOCTYPE html>: Defines the type of document. Heréefines that
the document type is HTML.

<html></htmlI>: It is the root element and all theher tags are
contained in it. It determines the start and thel ef the HTML
document.

<head></head>: It contains metadata of the HTML udoent & is
actually not displayed on the webpage. The heasliags with <head>
and end with </head>.
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<title></title>: It is used to create a title ofetldocument and the title
appears in the title bar at the top. At least atle appears in every
document. The title portion of the document stavith <title> and
ends with </title>, and in between, enter the thst you want as the
title.
<body></body>: It contains the contents of the dvoent to be
displayed on the web page. The content may be agemsome text,
some links, etc. This part represents the bodyhefweb document,
which often includes headings, text, and paragraphs
<p>: It is used for defining a paragraph.
<br>: It is used for a single-line break.
<img>: It is used for defining an image with a giveource.
<sup>: It is used for defining superscripted data.
<b>: It is used for defining bold text.
<sub>: It is used for defining subscripted data, et
Example 1: Save the following by MyGeeksHtml.html.
<IDOCTYPE html>
<html>
<head>

<title> IFT 203 class webpage</title>
</head>
<body>

My First WebPage
<p> | am using paragraph tag </p>

Now i am out of paragraph tag

No line break

<br> | am using line break tag

<b> Now using Bold Tag </b>

<img src=
"https://media.lFT 203 Class.org/wp-content/cdn-
uploads/gfg_200x200-min.png"

width="200" height="100">

</body>
</html>
Example 2: In this example, we will use all the dieg tags from <h1>
to <h6>
<IDOCTYPE html>
<html lang="en">
<head>

<meta charset="UTF-8">

<meta http-equiv="X-UA-Compatible" content="IE=exlg

<meta name="viewport"

content="width=device-width, initial-scale=1.0">

<title>HTML</title>
</head>
<body>
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<hl1>Welcome IFT 203</h1>
<h2> Welcome IFT 203</h2>
<h3> Welcome IFT 203</h3>
<h4> Welcome IFT 203</h4>
<h5> Welcome IFT 203</h5>
<h6> Welcome IFT 203</h6>
</body>

</html>

3.5 Importance of HTML

HTML is essential to the internet as it providese ttructure,
formatting, and functionality required to createbwepages.
Understanding HTML is the first step in web develemt, enabling
individuals to build functional and visually appeal websites.

Structure and Organization

HTML provides a logical structure for web contert. allows
developers to define headings, paragraphs, listd, dher elements,
which not only enhance readability but also aidsearch engine
optimization (SEO).

Cross-Platform Compatibility

HTML ensures cross-platform compatibility, makingehv pages
accessible across different devices and operatysges. It allows
content to adapt to various screen sizes and résiod) enabling
responsive web design and ensuring a consistenexperience.

Hyperlinks and Navigation

HTML enables hyperlink creation for seamless naivaya between
web pages. Hyperlinks are vital for the intercontedcnature of the
internet allowing easy movement within and acrosgbsites.
HTML's <a>tag makes it possible to link to extdrrmasources,
internal pages, or specific page sections.

Media Integration

HTML supports the inclusion of multimedia elemergach as images,
audio, and video, within web pages. By using
HTML's <img>, <audio>, and <video> tags, developmas embed
visual and auditory content directly into their w#bs, enhancing
engagement and user experience.

Forms and User Interaction

HTML forms enable user interaction and data coitecion websites.
Forms allow users to input data, submit informatiand interact with
web applications. HTML provides elements like tefields,
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checkboxes, radio buttons, dropdown menus, and isubnttons,
which are essential for creating interactive weggsa

Foundation for Web Technologies

HTML is the foundation for web technologies like £%Cascading
Style Sheets) and JavaScript. CSS styles HTML aisnemproving

the visual presentation and layout of web pageslewlavaScript adds
interactivity and dynamic functionality to HTML-bad websites.

3.6 Best Practices in HTML Coding

Following coding standards is essential for cleamaintainable, and
efficient HTML code. Consistent and well-structuredde improves
readability, makes collaboration easier, and minési errors. Some
best practices to consider include:

Indentation and Formatting: Use consistent indentation and proper
formatting to enhance code readability. This heyjmss and other
developers understand the structure of the HTMLudumnt more
easily.

Naming Conventions:Use descriptive and meaningful names for
HTML elements, classes, and IDs. This improves coleity and
makes it easier to understand the purpose of daateat.

Avoid Inline Styles: Inline styles should be used sparingly. Instead,
consider using external or internal CSS to sepafgteng from HTML
structure, promoting better organization and mannadaility.

Semantic HTML: Utilize semantic HTML elements (e.g., <header>,
<nav>, <section>, <article>, <footer>)to conve)e tBtructure and
meaning of the content. Semantic HTML improves asit®lity,
search engine optimization, and overall code gualit

Consistent Tag Naming:Stick to lowercase tag names to ensure
consistency and compatibility across different bseve and versions.

Self-Assessment Exercise(s)

(1) What does HTML stand for?
A) Hyperlinks and Text Markup Language
B) Home Tool Markup Language
C) Hyper Text Markup Language
D) Hyper Tool Multi-Language
Answer: C) Hyper Text Markup Language

(2)  Which HTML tag is used to create a hyperlink?
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A) <a>
B) <link>
C) <href>

D) <hyperlink>
Answer: A) <a>

(3)  Which of the following is a block-level elemén HTML?
A)  <span>

B) <div>
C) <a>
D) <img>

Answer: B) <div>

(4)  Which attribute is used to specify an alteent&ixt for an image,
if the image cannot be displayed?

A) alt

B) title
C) src
D) href

Answer: A) alt

What is the purpose of the <head> tag in an HTMtudaeent?
A) To contain the main content of the page

B) To link external files

C) To contain meta-information about the document
D) Todisplay images and links

Answer: To contain meta-information about the doeotn

Conclusion

Understanding the fundamentals of HTML is essentwl anyone
looking to develop or engage with web technologidEML forms the
backbone of web content, providing the structurel anganization
necessary to present text, images, links, multimednd interactive
forms on the web. With its elements and tags, HTMlows
developers to create structured and semanticalpnmgful web pages
that are easily interpreted by browsers and adolessd users across
various devices and platforms. The introductiotd@ML5 has further
enhanced the language's capabilities, adding nemezits and APIs to
support modern web applications. Mastering HTMlaisoundational
step in web development, enabling the creationiaf, ruser-friendly,
and dynamic web experiences.
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p 4.0

Summary

In today's digital age, having a basic understapdinessential for
anyone aspiring to create a website. HTML forms fiendation of
every web page, allowing developers to structureter@t and create
interactive websites. In this unit, we introducendamental HTML
codes to help you start building your website. Wer document
structure, headings, paragraphs, links, imagets, liables, and forms.
Whether you are a beginner or want to refresh yoUKML skills, this

unit will be a valuable guide.
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Unit 2 HTML Tags and Attribute
Contents

1.0 Introduction
2.0 Intended Learning Outcomes (ILOS)
3.0 Main Content
3.1 The HTML Tags
3.2 The HTML attributes
4.0 Summary
5.0 References/Further Reading

@ 1.0 Introduction

HTML tags are the basic building blocks of HTML ,edisto create and
structure sections, paragraphs, and links on apagie. An HTML tag
consists of an element name enclosed in angle étsckuch as <p>
for a paragraph or <a> for a hyperlink. Tags ofteme in pairs, with
an opening tag (<p>) and a closing tag (</p>), whée closing tag
includes a forward slash. Some tags, like <img>ifieages and <br>
for line breaks, are self-closing and do not regairclosing tag. HTML
tags help browsers understand how to display tmeecd, whether it's
text, images, or other media, ensuring that the patpe appears as
intended by the developer.

HTML attributes provide additional information alican element and
are included within the opening tag. Attributesieatly come in name-
value pairs, separated by an equals sign, andratesed in quotation
marks, such as class="classname" or src="image.jg@dmmon
attributes include id for unique identificationask for assigning CSS
styles, href for specifying the destination of akli and alt for
providing alternative text for images. Attributesnhance the
functionality and accessibility of HTML elementd|osving for more
precise control over the web page's behavior am$gmtation. For
example, using the style attribute can directlylagpSS styles to an
element, while the data-* attributes can storea@ustiata private to the
page or application.

@ 2.0 Intended Learning Outcomes (ILOSs)

By the end of this unit, | will be able to:
. discuss the meaning of HTML Tags
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. use simple HTML Tags codes
. use simple HTML tags in practical designs
. explain HTML Attributes

M 3.0 Main Content

3.1 The HTML Tags

HTML (HyperText Markup Language) is the standardglaage used
to create and design webpages. It uses a ser@gsroents, represented
by tags, to structure and format content on the.Walgs are enclosed
in angle brackets, for example, <tagname>. Eachusaglly comes in
a pair: an opening tag <tagname> and a closing tdggname>,
although some tags are self-closing.

The basic structure of an HTML document begins witie
<IDOCTYPE htmlI> declaration, followed by the <htmtag, which
wraps all the content on the page. Within the <httal, there are two
main sections: <head> and <body>. The <head> secbatains meta-
information about the document, such as the tgfge¢ified using the
<title> tag) and links to stylesheets or scriptsr istance, <head>
might include <title>My Webpage</title>. The <bodysection
contains the actual content that is displayed @envilebpage, such as
text, images, and links.

Text content in HTML is structured using variouggaParagraphs are
created with the <p> tag, like <p>This is a parpbra/p>. Headings
are defined with tags <h1> through <h6>, with <hietng the highest
level of heading and <h6> the lowest, for exampidl>Main
Heading</h1>. To emphasize text, the <strong> aadhx< tags are
used, which typically render text in bold and talirespectively:
<strong>Important</strong> and <em>ltalicized</em>.

Links and images are also integral parts of HTMLypErlinks are
created using the <a> tag, where the href attrisptifies the URL.:
<a href="https://www.example.com">Visit Example</aknages are
embedded with the <img> tag, which is self-closamyl requires the
src attribute to specify the image source, and oojptly, the alt
attribute for alternative text: <img src="image.|pgt="Description of
image">. Lists are another common element, which lba ordered
<ol> or unordered <ul>, with list items defined hie <Ii> tag:
<ul><li>First item</li><li>Second item</li></ul>.
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These examples showcase the fundamental buildiomgkb®lof HTML.
By combining these tags and understanding theitbates and usage,
developers can create well-structured and viswadlyealing webpages.
As web technology evolves, HTML remains a critisélll, enabling
the creation and maintenance of dynamic, interactand accessible
web content.

HTML consists of standardized “tags” that are ugeddefine the

structure of information on Web pages. The decisabout the

structure of the text is made by the browser basethe tags, which
are marks that are embedded into the text. A tagnidosed in two

signs (< and >) and usually comes in pairs. Theanmgg tag starts
with the name of the tag, and the ending tag staite a slash

followed by the name of the tag. The use of tagshkss web pages to
have many features including bold text, italic fextading, paragraph
breaks, and numbered or bulleted list. The tablewsha list of

common HTML tags

Opening Tag Closing Tag |Meaning

<A> </A> Defines an address (hyperlink)
<BODY> </BODY> Defines the body of the document
<BR> Line break

<HEAD> </HEAD> Defines the head of the document
<HTML> </HTML> Defines an HTML document
<IMG> Define an Image

<LI> </LI> An item in a list

<OL> </OL> Ordered list

<UL> <//[UL> Unordered list

<TITLE> </TITLE> Defines the title of the document

Tags are generally used to specify “mark-up” ragicof HTML
documents for the web browser to interpret. Tagscamposed of the
name of the element, surrounded by angle bracketsend tag also
has a slash after the opening angle bracket, tingissh it from the
start tag. For example, p, which represents a papagby p element,
would be written as:

<p> This represent a paragraph</p>

Not all elements require the end tag. An examplaroelement that
does not require an end tag is the <br> elementhwforces a line
break on the display of interpreted HTML codes dmr@avser.

HTML attributes are modifiers of HTML elements. ejh generally
appear as name-value pairs, separated by "=", emdvatten within
the start tag of an element, after the elementisena

<"tag" "attribute"=""value"">(content to bedified by the tag)</tag>
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Where the tag names the HTML element, an attrilmithe name of
the attribute, set to the provided value. An atité customizes or
modifies HTML elements.

3.2 The structure of HTML Page

The basic structure for all HTML documents is sienpnd should
include the following minimum elements or tags:

<htmI>-This is the starting tag of the html whiclush be closed at the
end of the page

<head>-The author of the page can insert his/hilddere</head>
<title>-The is used for the title of the page whishpublished on the
title page of your web browser</title>

<body>-This is a container of the main body of plage</body>
</html>

The <HTML> Element

The HTML element is considered the root and comtiaielement for
the whole HTML document. That is, its sole purpsé encapsulate
all the HTML code and describe the HTML documentthe web
browser. Each HTML document should have one <htinirel each
document should end with a closing </html> tag.

Example 1. HTML Code:

<html>

..... the contents should be here in the order ohtfaad, title and body
</html>

The <HEAD> Element

The HEAD tag marks the beginning of the documezatchelement; its
contains the title of the pages and other parameteat the browser
will use. Thus, each <head> element should cordaftitle> element
indicating the title of the document, and may alsontain any
combination of the following elements, in any order

The <style> tag.

This is used for declaring or including Cascadirgleés Sheets(CSS)
codes inside your HTML document.

The <script> tag

This tag is used to declare or include JAVAScriptv@Script inside
the document.

The <meta> tag

This is used to include information about the doeomsuch as
keywords and a description, which are particuldmpful for search
applications.

The <base> tag

This is used to create a "base" universal resolocaion (url) for all
links on the page.

The <object> tag

This is designed to include multimedia such as sagFlash
animations, MP3 files, QuickTime movies JavaScmjects, and
other components of a page. The <param> tag is aleed) with this
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tag to define various parameters. Note the <emlad>can also be
used to include multimedia files as will be disclager in this module.
The <link> tag

This is used to link to an external file, such asstgle sheet or
JavaScript file.

Example 2: Codes for HEAD element

<head>
<meta name="Keywords" content="NOUN, Web Pages" nieta
name="description" content="HTML Basic Tags" />

<base href="http://www.noun.edu #g://www.nou.edu.ng/

/>
<link rel="stylesheet" type="text/css" href="nousst /><script
type="text/ javascript"> _uacct = "UA -232293"ctinTracker();
< /script>
</head>

The <title> Element

The <title> tag is usually placed within the <heaglement to title
your page. Whatever is written between the operang closing
<title></title> tags will be displayed in the titlbar of the WEB
browser. Search engines that use its content ihdex pages use the
title information. Therefore, it is excellent praet to use a title that
really describes the content of your site.

Example 3: Code for Title element
< html>
<head>
<title>National Open University of Nigeria </title>
</head>
</html>

The <Body> Element
The <body> element appears after the <head> elembetpurpose of
the <body> element is to contain the text and HT&é&ment that will
display in the browser window. A <body> element meagntain
anything from a couple of paragraphs, links, imageder a heading to
more complicated layouts containing forms and tabM/e will be
looking at each of these elements in detail latehis unit. For now, it
is only important to understand that the body eletveall encapsulate
all of your webpage viewable content.

Example 4: Codes for Body Element
<html>
< head>
<title>National Open University Website!</title><gad>
< body>
Welcome to the official Website of the National @péniversity of
Nigeria </body>
</html>
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3.2 The HTML attributes

HTML attributes provide additional information akiouHTML
elements. They are always specified in the stgrtofaan element and
usually come in name/value pairs like "name="valudttributes can
define properties such as the element's id, clsis$g, or behavior.
These properties influence how elements are predentinteract on a
webpage. For example, in "<a href="https://www.eglarcom">Visit
Example</a>", the "href" attribute specifies thellLtRat the hyperlink
points to.

The ‘class’ attribute is commonly used to apply CS§es to
elements. It allows you to group multiple elemetatgether and apply
the same styles to them. For instance, "<div class#ainer">Content
here</div>" uses the “class™ attribute to assigncthss “container’ to a
“div’ element. This class can then be targeted €S& file to apply
specific styles, such as “background-color: lighehl to all elements
with the class “container’.

The "id" attribute is used to uniquely identify atement within a
document. It is especially useful for targetingneémts with CSS and
JavaScript. For example, <p id="intro">This is amtroduction
paragraph.</p>" assigns the id “intro” to a pamgyréan CSS, you can
style this specific paragraph with “#intro { foneight: bold; }". In
JavaScript, you can manipulate it using
“document.getElementByld("intro").style.color = dfe.

Another important attribute is the “alt’ attributesed with the “img
tag to provide alternative text for images. Thisttis displayed if the
image cannot be loaded and is also used by scesaters to describe
images for visually impaired users. For example,img

src="photo.jpg" alt="A beautiful scenery of moumsiand lakes">"
ensures that users understand the context of tagaraven if it fails to
load. This not only improves accessibility but alselps with search
engine optimization by providing descriptive teat fmages.

HTML attributes are essential components of HTMLeneénts,
providing additional information that defines thpnoperties, behavior,
and overall presentation. These attributes are yevepecified in the
opening tag of an HTML element and are written ame/value pairs,
like “name="value"™. Understanding and effectivaljging HTML

attributes is crucial for web development, as tieyp create rich,
interactive, and accessible web pages. This ddtaielanation will

cover various types of HTML attributes, their usasd examples to
illustrate their application.
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### Basic HTML Attributes

#### id” Attribute

The "id" attribute is used to uniquely identify ML element within
a document. This uniqueness is critical becaua#iatvs developers to
target specific elements with CSS or JavaScript.ifstance, in CSS,
you can style an element with a particular “id'd &m JavaScript, you
can manipulate it directly.

Example:

““html

<p id="intro">This is an introduction paragraph.x/p

In CSS, you can target this paragraph:
Ucss
#intro {

font-weight: bold;

color: blue;

AN

In JavaScript, you can change its properties:
“javascript
document.getElementByld("intro").style.color = "fed

#### “class™ Attribute

The “class™ attribute is used to apply styles a@lakiors to multiple
elements. Unlike the id" attribute, a class carrdaesed on multiple
elements, making it very useful for styling grougilements.
Example:

“html

<div class="container">This is a container.</div>

<div class="container">This is another containediv#

In CSS, you can style all elements with the classifainer :
Ucss
.container {
padding: 20px;
background-color: lightgrey;
}

##H#HE “style” Attribute

The “style™ attribute allows you to apply inline £8 an element. This
can be useful for quick styling, but it's generaljcommended to use
external or internal CSS for maintainability.

Example:

“html

<p style="color: green; font-size: 16px;">This is a&tyled
paragraph.</p>
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#iH#HE “title” Attribute

The "title™ attribute provides additional infornii about an element,
often displayed as a tooltip when the mouse hovees it.

Example:

“html

<p title="This is a tooltip">Hover over this texi see the tooltip.</p>

### Form Attributes

Forms are essential for collecting user input orb vpages. Several
attributes are specifically designed to enhance flumctionality.

#### "action” and ‘method” Attributes

The “action™ attribute specifies where to sendftien data when the
form is submitted, and the "‘method" attribute deditnow to send the
data (usually "GET  or "POST").

Example:

“html

<form action="/submit-form" method="post">

<input type="text" name="username">

<input type="submit" value="Submit">

</form>

#### “placeholder’ Attribute

The “placeholder’ attribute provides a hint to tiser of what can be
entered in the input field.

Example:

“html

<input type="text" placeholder="Enter your name">

###H# “required” Attribute

The ‘required” attribute specifies that an inpatdimust be filled out
before submitting the form.

Example:

html

<input type="email" required>

### Global Attributes

Global attributes can be applied to any HTML elememhancing its
functionality and accessibility.

###H “data-* Attributes

Custom data attributes, or "data-*" attributespwallyou to store extra
information on standard HTML elements. This infotima can be used
in JavaScript.

Example:

“html

<div data-user-id="12345" data-role="admin">Usefok/div>
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In JavaScript, you can access these attributes:

“javascript

let userld = document.querySelector('[data-user-
id]").getAttribute('data-user-id’);

#### "hidden™ Attribute

The “hidden’ attribute is used to hide an elemesmhfthe user. It can
be toggled with JavaScript to show or hide elemdgtsamically.
Example:

“html

<p hidden>This paragraph is hidden.</p>

### Image Attributes

Images are integral to web content, and specifitoates help manage
their display and accessibility.

#### “src” Attribute

The “src’ attribute specifies the path to the imiige

Example:

“html

<img src="image.jpg" alt="Description of image">

#### "alt” Attribute

The “alt” attribute provides alternative text fam anage, which is
crucial for accessibility and SEO. This text isplés/ed if the image
cannot be loaded and is read by screen readers.

Example:

“html

<img src="photo.jpg" alt="A beautiful scenery of muains and
lakes">

### Link Attributes

Links connect web pages and resources, and spatiifioutes enhance
their functionality.

#### “href” Attribute

The “href" attribute specifies the URL of the p#lge link goes to.
Example:

“html

<a href="https://lwww.example.com">Visit Example</a>

#### “target” Attribute

The “target’ attribute specifies where to openlitileed document. For
example, *_blank™ opens the link in a new tab.

Example:

“html
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<a href="https://www.example.com" target="_blank'isN' Example
in new tab</a>

### Table Attributes

Tables organize data into rows and columns, andifspeattributes
manage their structure and presentation.

#### "colspan” and ‘rowspan” Attributes

The “colspan attribute allows a cell to span rpldticolumns, while
‘rowspan’ allows a cell to span multiple rows.

Example:

“html

<table>

<tr>

<td colspan="2">This cell spans two columns</td>

</tr>

<tr>

<td rowspan="2">This cell spans two rows</td>

<td>Row 1, Column 2</td>

</tr>

<tr>

<td>Row 2, Column 2</td>

</tr>

</table>

### Event Attributes

Event attributes allow you to specify JavaScripdedo execute in
response to events.

###H “onclick™ Attribute

The “onclick™ attribute executes JavaScript wheelament is clicked.
Example:

“html

<button onclick="alert('Button clicked!")">Click rébutton>

### Accessibility Attributes (ARIA)

ARIA (Accessible Rich Internet Applications) attuifes help improve
accessibility for users with disabilities.

###H "aria-label” Attribute

The “aria-label” attribute provides an accessildme for an element
that can be read by screen readers.

Example:

“html

<button aria-label="Close">X</button>

#### “role” Attribute

The “role” attribute defines the role of an elemard web application,
making it more accessible.
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Example:
“html
<div role="navigation">Navigation Menu</div>

### Custom Attributes

HTML5 allows for the use of custom data attributestore additional
information about elements.

##### “data-* Attributes

Custom data attributes are prefixed with "datad atlow developers
to embed custom data attributes in elements. Taggbutes are useful
for storing information that can be manipulated JaaaScript.

Example:

““html

<div data-product-id="12345" data-category="bookateduct
Information</div>

### Examples of Complex Use

Combining multiple attributes in a single elemeah create powerful
and interactive web elements.

Example:

“html

<a href="https://www.example.com" target="_blank"
id="exampleLink" class="link-class" title="ExampleSite" data-
info="additional data" onclick="trackClick(this)">git Example</a>

In this example, the anchor tag uses several ate#

- "href" to define the URL

- “target’ to open the link in a new tab

- 'id” to uniquely identify the link

- “class’ to apply CSS styles

- “title” to provide a tooltip

- "data-info" to store custom data

- ‘onclick” to execute JavaScript when the linklisked
Tags vs Elements vs Attributes difference

HTML Tags HTML Elements HTML Attributes

HTML tags are HTML attributes are
9 HTML element used to describe the

used to hold the o

HTML element holds the content. characteristics _ of an

' HTML element in detail.

HTML tag starts Whatever written HTML attributes are
with < and ends within a HTML tag found only in the starting
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HTML Tags HTML Element:  HTML Attributes
with > are HTML tag.
elements.

HTML tags are

almost like HTML  elements HTML attributes spemfy

keywords where o various additional
. specifies the : -

every single tag eneral content properties to the existing

has unique g ' HTML element.

meaning.

Tags define the

type of HTML Elements represer

Attributes provide extra

the complete, . : i
element (e.q., functional unit on a information or settings
heading, for elements.

webpage.
paragraph).

Self-Assessment Exercise(s)

1) Which HTML tag is used to define a hyperlink?

a) <link>
b) <a>
C) <h>
d  <p>

Answers: b) <a>

(2)  Which attribute is used to specify the URLtbé image to be
displayed in an <img> tag?

a) src
b) href
C) alt
d) title

Answers: a) src

() Which tag is used to define the structure of EHTML
document, including the title and metadata?
a) <header>

b) <body>
C) <head>
d) <title>

Answers: c) <head>
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(4)  Which attribute is used to specify an alteentixt for an image
in case the image cannot be displayed?

a) alt
b) src
C) title
d) href

Answers: a) alt

(5)  Which tag is used to create a line break irvii’P
a) <br>

b) <hr>
C) <p>
d) <nl>

Answers: a) <br>
Conclusion

Understanding HTML tags and attributes is fundamaerib web
development, as they form the backbone of any wgbpd TML tags,
such as <div>, <p>, and <a>, define the structuré eontent of a
webpage, while attributes like class, id, and lpedvide additional
information and functionality to these tags. Byrteag how to use
these elements effectively, developers can crea¢d-structured,
accessible, and visually appealing websites. MastérHTML tags
and attributes also paves the way for integratirmyemadvanced web
technologies such as CSS and JavaScript, enhanttieg user
experience and interactivity. A solid grasp of HTMiags and
attributes is crucial for anyone looking to buildroanage web content.
These elements not only dictate how informatiodigplayed but also
influence how users interact with a website. Asfthendation of web
development, HTML ensures that content is propéoiynatted and
accessible across different devices and browseostiiiial practice
and staying updated with the latest HTML standavdd help
developers maintain the relevancy and efficiencthefr web projects,
ultimately contributing to the dynamic and ever-eung nature of the
internet.

’ii 4.0 Summary

The HTML tags and attributes unit covers the fundatal building

blocks of web development, focusing on the esskeetmments that
structure web content. HTML uses tags to createnefds such as
headings, paragraphs, links, images, and listsh Ea&g is enclosed in
angle brackets, with opening and closing tags dejithe start and end
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of an element, respectively. For example, <p> iduf®r paragraphs,
and <a> is used for hyperlinks. The unit also exgldhe hierarchical
nature of HTML, where elements can be nested witlihrer elements
to create a structured and organized web page tayou

In addition to tags, HTML attributes are crucialr f@roviding
additional information about elements. Attributes ancluded within
the opening tag and typically come in name-valu@spasuch as
id="uniquelD" or class="classname". These attrisutan control the
behavior, appearance, and identity of HTML elemefkis instance,
the href attribute in an <a> tag specifies the URlthe link, while the
src attribute in an <img> tag defines the imagers®u The unit
emphasizes the importance of properly using tags attributes to
create semantically meaningful and accessible vegle® ensuring that
content is both user-friendly and optimized forrsbaengines.

M
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Unit 3 HTML syntax and basic markup: headings,
paragraphs, lists, links

Contents

1.0 Introduction
2.0 Intended Learning Outcomes (ILOS)
3.0 Main Content
3.1 HTML Syntax
3.2 Basic HTML Document Structure
3.3 Lists
3.4 Links
3.5 Combining Elements
4.0 Summary
5.0 References/Further Readings

@ 1.0 Introduction

HTML is the standard language used to create weglegdt consists of
a series of elements represented by tags, whiclerased in angle
brackets. These tags generally come in pairs: aniog tag (e.g., <p>)
and a closing tag (e.g., </p>). The content betwkese tags is what
gets displayed on the web page. HTML documentst stath a
<IDOCTYPE html> declaration to define the documdppe and
version, followed by an <html> element that encégt®s the entire
content. Inside the <html> tag, there are two maattions: the
<head>, which contains meta-information such aditleeand links to
stylesheets, and the <body>, which contains theahaontent of the
web page.

Basic HTML markup includes several fundamental eépts. Headings
are created using the <hl> to <h6> tags, with <bhémg the highest
level and <h6> the lowest. Paragraphs are definghk the <p> tag.
Lists can be either ordered (numbered) or unordeftaaleted).
Ordered lists use the <ol> tag, and each list i®enclosed in an <li>
tag. Unordered lists use the <ul> tag, also witk» €br each item.
Links are created using the <a> tag, which requaresref attribute to
specify the URL. For example, <a
href="https://noun.edu.ng">Example</a> creates g@ehiynk to "
https://noun.edu.ng " with the text "Example" ag fttlickable part.
These basic elements provide the structure neededutld and
organize content on web pages.
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@l 2.0 Intended Learning Outcomes (ILOs)

By the end of this unit, you will be able to:

. discuss the meaning of HTML Syntax

. explain HTML markup

. use simple HTML Markup Syntax

. use simple HTML Markup in practical designs

M 3.0 Main Content

3.1 HTML Syntax

HTML is the standard language used to create welegdt structures
the content on the web and is composed of elenremiesented by
tags. Understanding HTML syntax and basic markupssential for
building web pages. This guide will cover the synaad basic markup
for headings, paragraphs, lists, and links withnepis.

HTML documents are text files that contain HTML makents. An

HTML element is defined by a start tag, contenty an end tag. The
basic structure of an HTML document includes a QIYPE

html|>" declaration, a "<html>" element, a "<head¥ment, and a
“<body>" element.

HTML is a standard markup language for web pagatme. It allows

the creation and structure of sections, paragraphs, links using
HTML elements (the building blocks of a web pageg¢lsas tags and
attributes.

HTML has a lot of use cases, namely:

Web development. Developers use HTML code to degigw a
browser displays web page elements, such as tgpierlnks, and
media files.

Internet navigation. Users can easily navigate iasdrt links between
related pages and websites as HTML is heavily usedembed
hyperlinks.

Web documentation. HTML makes it possible to orgarand format
documents, similarly to Microsoft Word.
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It's also worth noting that HTML is not consideredprogramming
language as it can’t create dynamic functionalélhough it is now
considered an official web standard. The World Wideb Consortium
(W3C) maintains and develops HTML specificationdpng with
providing regular updates.

The average website includes several different HTpHges. For
instance, a home page, an about page, and a cq#getwould all
have separate HTML files. HTML documents are fitkat end with
a .html or .htm extension. A web browser reads HIML file and

renders its content so that internet users can itiew

All HTML pages have a series of HTML elements, gstisg of a set
of tags and attributes. HTML elements are the lngidlocks of a web
page. A tag tells the web browser where an elerhegins and ends,
whereas an attribute describes the characteristias element.

The three main parts of an element are:

Opening tag — used to state where an element statéke effect. The
tag is wrapped with opening and closing angle beteckFor example,
use the start tag

<p>

<p> to create a paragraph.

Content — this is the output that other users see.

Closing tag — the same as the opening tag, but svitbrward slash
before the element name. For example,

</p>

</p> to end a paragraph.

The combination of these three parts will creatéldivL element:
<p>This is how you add a paragraph in HTML.</p>

<p>This is how you add a paragraph in HTML.</p>

<p>This is how you add a paragraph in HTML.</p>

Another critical part of an HTML element is its rétute, which has
two sections — a name and an attribute value. Emeenidentifies the
additional information that a user wants to add,levithe attribute
value gives further specifications.

For example, a style element adding the color guigoid the font-
family Verdana will look like this:

<p style="color:purple;font-family:Verdana">This isow you add a
paragraph in HTML.</p>

<p style="color:purple;font-family:Verdana">This isow you add a
paragraph in HTML.</p>

<p style="color:purple;font-family:verdana">This isow you add a
paragraph in HTML.</p>
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Another attribute, the HTML class, is most impottéor development
and programming. The class attribute adds stylermétion that can
work on different elements with the same classe&alu
For example, we will use the same style for a hegdi
<h1>
<h1> and a paragraph
<p>
<p>. The style includes background color, text colmrder, margin,
and padding, under the class .important. To achibeesame style
between
<hl>
<h1> and
<p>
<p>, add
class="important"
class="important" after each start tag:
Syntax Highlighter
<html>
<head>
<style>
.Important {
background-color: blue;
color: white;
border: 2px solid black;
margin: 2px;
padding: 2px;
}
</style>
</head>
<body>
<h1l class="important">This is a heading</h1>
<p class="important">This is a paragraph.</p>
</body>
</html>
<html><head><style> .important { background-coldslue; color:
white; border: 2px solid black; margin: 2px; padglin2px; }
</style></head><body><h1l class="important">This Is a
heading</h1><p class="important">This IS
paragraph.</p></body></htm|>
<html>
<head>
<style>
Important {
background-color: blue;
color: white;
border: 2px solid black;
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margin: 2px;
padding: 2px;
}
</style>
</head>
<body>

<h1l class="important">This is a heading</h1>
<p class="important">This is a paragraph.</p>

</body>

</html>

Most elements have an opening and a closing tagsdime elements
do not need closing tags to work, such as emptynetes. These
elements do not use an end tag because they dmwetcontent:

<img src="/" alt="Image">

<img src="/" alt="Image">

<img src="/" alt="Image">

This image tag has two attributes — an

src

src attribute, the image path, and an

alt

alt attribute, the descriptive text. However, iedmot have content nor
an end tag.

Lastly, every HTML document must start with a <!DOYPE>
declaration to inform the web browser about theudeent type. With
HTMLS5, the doctype HTML public declaration will be:

<IDOCTYPE html>

<IDOCTYPE html>

3.2 Basic HTML Document Structure

“html

<IDOCTYPE html>

<html>

<head>

<title>My First HTML Page<l/title>
</head>

<body>

<!l-- Content goes here -->
</body>

</html>

"<IDOCTYPE html>": This declaration defines the downt type and

version of HTML. In this case, it is HTML5.
- '<html>": The root element of an HTML page.
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- ‘<head>": Contains meta-information about the HT®locument,
such as the title and links to stylesheets.

- ‘<title>": Sets the title of the document, whieppears in the
browser's title bar or tab.

- '<body>": Contains the content of the HTML docunfiesuch as text,
images, links, and other elements.

Headings

Headings are used to define the structure and roigyaof content.
HTML provides six levels of headings, from "<hl® th6>", with
"<h1>" being the highest level and "<h6>" the lawes

Examples of Headings

“html

<IDOCTYPE html>

<html>

<head>

<title>Headings Example</title>

</head>

<body>

<hl1>Main Heading</h1>

<h2>Subheading</h2>

<h3>Sub-subheading</h3>

<h4>Level 4 Heading</h4>

<h5>Level 5 Heading</h5>

<h6>Level 6 Heading</h6>

</body>

</html>

"<h1>": Used for the main title or the most impattaeading.
- '<h2>" to '<h6>": Used for subheadings, with ealbsequent
number indicating a lower level of importance.

Paragraphs

Paragraphs are used to structure text contentbiwicks of text. The
"<p>" tag is used to define a paragraph in HTML.

Example of a Paragraph

“html

<IDOCTYPE html>

<html>

<head>

<title>Paragraph Example</title>

</head>

<body>

<p>This is a paragraph of text. Paragraphs are tesgtbup sentences
together into blocks of content.</p>

</body>

103



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES
</html>
- '<p>": Defines a paragraph of text.

3.3 Lists

Lists are used to group related items. HTML prosideo types of
lists: ordered lists and unordered lists.

Ordered Lists

Ordered lists are used when the order of itemsar&atiThe "<ol>" tag
defines an ordered list, and each item in theldistefined by an “<li>
tag.

Example of an Ordered List

“html

<IDOCTYPE html>

<html>

<head>

<title>Ordered List Example</title>

</head>

<body>

<ol>

<li>First item</li>

<li>Second item</li>

<li>Third item</li>

</ol>

</body>

</html>

- “<ol>": Defines an ordered list.
- '<|i>": Defines a list item.

Unordered Lists

Unordered lists are used when the order of itenes dwt matter. The
‘<ul>" tag defines an unordered list, and each itethe list is defined
by an “<li>" tag.

Example of an Unordered List

“html

<IDOCTYPE html>

<html|>

<head>

<title>Unordered List Example</title>

</head>

<body>

<ul>

<li>First item</li>
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<li>Second item</li>
<li>Third item</li>
</ul>

</body>

</html>

- “<ul>": Defines an unordered list.
- '<li>": Defines a list item.

Nested Lists

Lists can be nested within other lists to createIsts.
Example of a Nested List
“html

<IDOCTYPE html>
<html|>

<head>

<title>Nested List Example</title>
</head>

<body>

<ul>

<li>First item

<ul>

<li>Sub-item 1</li>
<li>Sub-item 2</li>

</ul>

</li>

<li>Second item</li>
<li>Third item</li>

</ul>

</body>

</html>

3.4 Links

Links are used to navigate from one page to anotheio different
parts of the same page. The <a>" tag defines a&rhyp, and the
“href” attribute specifies the URL of the page lihk goes to.
Example of a Link

“html

<IDOCTYPE html>

<html>

<head>

<title>Link Example</title>

</head>

<body>

<p>Visit the <a
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href="https://www.example.com">Example</a>websitp><
</body>
</html>

- <a>": Defines a hyperlink.
- “href": Specifies the URL of the linked page.

Internal Links

Internal links navigate to different sections witlthe same page. This
is achieved using the "id" attribute.

Example of Internal Links

“html

<IDOCTYPE html>

<html>

<head>

<title>Internal Link Example</title>

</head>

<body>

<h2 id="section1">Section 1</h2>

<p>This is the first section of the document.</p>
<h2 id="section2">Section 2</h2>

<p>This is the second section of the document.</p>
<a href="#section1">Go to Section 1</a>

<a href="#section2">Go to Section 2</a>

</body>

</html>

- 'id": Defines a unique identifier for an element.
- "href="#id"": Creates a link to an element witte tspecified “id".

3.5 Combining Elements

HTML elements can be combined to create more camsglaictures
and layouts.

Example Combining Headings, Paragraphs, Lists,Lamks
“html

<IDOCTYPE html>

<html>

<head>

<title>Combined Elements Example</title>

</head>

<body>

<h1>Welcome to My Webpage</h1>

<p>This is a paragraph introducing the contentefpgage.</p>
<h2>Topics Covered</h2>

<ul>
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<li>HTML Basics</li>

<li>CSS Styling

<ul>

<li>Selectors</li>

<li>Properties</Ii>

</ul>

</li>

<li>JavaScript Programming</li>

</ul>

<h2>Useful Links</h2>

<p>Here are some useful links:</p>

<ol>

<li><a href="https://www.w3schools.com">W3Schoolax£/li>
<li><a href="https://developer.mozilla.org">MDN Wdlncs</a></li>
</ol>

</body>

</html>

Self-Assessment Exercise(s)

(1) What is the correct HTML element for the largesading?
A) <head>

B) <heading>

C) <h1>

D) <h6>

Answer: C) <h1>

(2) Which HTML element is used to define a paragfap
A) <paragraph>

B) <para>

C) <p>

D) <pg>

Answer: C) <p>

(3) How do you create a hyperlink in HTML?

A) <link href="url">Link</link>

B) <a url="http://example.com">Link</a>

C) <a href="http://example.com">Link</a>

D) <hyperlink src="http://example.com">Link</hyperk>
Answer: C) <a href="http://example.com">Link</a>

(4) Which of the following elements is used to ¢eean unordered list
in HTML?

A) <ol>

B) <ul>

C) <list>
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D) <uolist>
Answer: B) <ul>

(5) How do you add a background color in HTML?
A) <body bg="yellow">

B) <body background="yellow">

C) <body style="background-color:yellow;">

D) <body bgcolor="yellow">

Answer: C) <body style="background-color:yellow;">

Conclusion

Understanding HTML syntax and basic markup is funéeatal for web
development. This guide covered the basic structfran HTML

document and explained how to use headings, paragyrdists, and
links. By mastering these elements, you can cre@iestructured and
navigable web pages. Experiment with combining éhelements to
build more complex and dynamic content.

’ 4.0 Summary

HTML is the standard language for creating web pagaed web

applications. HTML syntax consists of a series lefreents that define
the structure and content of a webpage. Each elemeenclosed

within angle brackets, with a start tag (e.g., <pryl an end tag (e.g.,
</p>) that wraps the content. Some elements, likegx, are self-

closing and do not require an end tag. Tags cae h#tvibutes, which
provide additional information about the elemend aare included

within the start tag (e.g., <a href="https://exaepbm"”>). These
attributes typically follow a key-value pair format

The basic markup unit in HTML is the element. Eletsecan be
nested inside one another to create a hierarchinatture that defines
the layout and organization of the webpage. The tnamnmon

elements include headings (<hl1> to <h6>), paragrapip>), links

(<a>), images (<img>), lists (<ul>, <ol>, and <lj>gnd divs (<div>)

for block-level content grouping. The document tstawith a

<IDOCTYPE html> declaration, followed by an <htmétement that
contains the <head> and <body> sections. The <headment

typically includes metadata, links to stylesheats] scripts, while the
<body> element contains the actual content thatsuisgeract with on
the webpage.
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|' "g 1.0 Introduction

HTML5, the latest version of the HyperText Markupriguage, is a
core technology of the World Wide Web. It standaedi how web
content is structured and presented. Introduceshtnce multimedia
capabilities without relying on additional plugitike Flash, HTML5
supports audio, video, and interactive elements/@lgt It also brings
semantic elements such as <article>, <section>, amalv>, which
improve the readability of the code and the acotdggi of web
content. HTMLS is designed to be backward compatil@nsuring
older web pages still function correctly, whilermducing new features
and improvements for modern web development.

Extensible HyperText Markup Language (XHTML) is ariant of
HTML that combines the flexibility of HTML with thestrict syntax
rules of Extensible Markup Language (XML). Introédcto ensure
that web documents are well-formed and can be galse XML
parsers, XHTML requires that elements are propedgted, all tags
are closed, and attributes are quoted. This sasstnenhances the
consistency and reliability of web documents acaifferent platforms
and browsers. However, because of its rigidity, XHTcan be less
forgiving than HTML, leading to potential issueghie syntax rules are
not meticulously followed. Despite its advantagdse adoption of
HTML5 has overshadowed XHTML due to HTML5’s morenient
syntax and broader feature set.
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u@ 2.0 Intended Learning Outcomes (ILOS)

By the end of this unit, you will be able to:

. discuss the meaning of HTML5 and XHTLM Syntax

. explain HTMLS5 Attributes

. identify simple XHTML Elements

. use simple HTML5 and XHTML elements in practicabims

-U-J—J 3.0 Main Content

3.1 The HTLM5

HTMLS5 is the latest major version of HTML, the stimd language
for creating and structuring web content. It wasigieed to improve
the capabilities of the web by enhancing support faltimedia,

interactive elements, and APIs, while ensuring caitility across

various devices and browsers. HTML5S introduces aetya of new

elements and attributes that provide more semanéaning, such as
<header>, <footer>, <article>, <section>, and <nawhich help

developers structure their content more clearly amdprove

accessibility. Additionally, HTML5 removes many dhe older,

deprecated elements and attributes from previougsioes,

streamlining the development process.

One of the most significant advancements in HTMEb5its native
support for multimedia elements, such as <video® saudio>, which
allow for the embedding of media files without retg third-party
plugins like Flash. This enhances the user expeeidny providing
more reliable and efficient ways to display multdiee content.
HTML5 also includes new APIs for drawing graphicsgia( the
<canvas> element), offline web applications, locdbrage, and
geolocation, which enable developers to create niymamic and
interactive web applications. These features, captbiwith improved
error handling and better parsing rules, make HTMLpowerful and
flexible tool for modern web development.

HTMLS5 is the next major revision of the HTML stamdasuperseding

HTML 4.01, XHTML 1.0, and XHTML 1.1. HTMLS5 is a stalard for
structuring and presenting content on the World &\ideb.
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HTMLS is a cooperation between the World Wide Wedtn€&brtium
(W3C) and the Web Hypertext Application Technologyorking
Group (WHATWG).

The new standard incorporates features like vidaghack and drag-
and-drop that have been previously dependent od-garty browser
plug-ins such as Adobe Flash, Microsoft Silverliglaind Google
Gears.

Browser Support

The latest versions of Apple Safari, Google ChroMezilla Firefox,
and Opera all support many HTML5 features and h@eExplorer 9.0
will also have support for some HTML5 functionality

The mobile web browsers that come pre-installedRitones, iPads,
and Android phones all have excellent support fOIMHLS.

New Features

HTMLS introduces several new elements and attribdbat can help
you in building modern websites. Here is a set mhs of the most
prominent features introduced in HTMLS5.

New Semantic Elements These are like <header>, <footer>, and
<section>.

Forms 2.0 Improvements to HTML web forms where new attrésut
have been introduced for <input> tag.

Persistent Local Storage — To achieve without tasgpito third-party
plugins.

WebSocket A next-generation bidirectional communication
technology for web applications.

Server-Sent Events HTML5 introduces events that flow from a web
server to the web browsers and they are called es&ent Events
(SSE).

Canvas — This supports a two-dimensional drawindgase that you
can program with JavaScript.

Audio & Video: You can embed audio or video on your webpages
without resorting to third-party plugins.

Geolocation Now visitors can choose to share their physioahtion
with your web application.
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Microdata: This lets you create your vocabularies beyond HBML
and extend your web pages with custom semantics.

Drag and drop Drag and drop the items from one location to aeoth
location on the same webpage.

Backward Compatibility

HTMLS5 is designed, as much as possible, to be baokwompatible
with existing web browsers. Its new features haweerb built on
existing features and allow you to provide fallbantent for older
browsers.

It is suggested to detect support for individualNH15 features using a
few lines of JavaScript.

3.2 HTMLS5 Syntax

The HTML 5 language has a "custom" HTML syntax that

compatible with HTML 4 and XHTML1 documents publkhon the
Web, but is not compatible with the more esotel@V& features of
HTML 4.

HTML 5 does not have the same syntax rules as XHTWklere we

needed lower case tag names, quoting our attripateattribute had to
have a value and to close all empty elements.

HTML5 comes with a lot of flexibility and it suppisrthe following

features Uppercase tag names.

Quotes are optional for attributes.

Attribute values are optional.

Closing empty elements are optional.

The DOCTYPE

DOCTYPEs in older versions of HTML were longer besa the

HTML language was SGML based and therefore requaredference
toa DTD.

HTML 5 authors would use simple syntax to specif@OTYPE as
follows -

<IDOCTYPE html>

The above syntax is case-insensitive.

Character Encoding

HTML 5 authors can use simple syntax to specifyr@ber Encoding
as follows-

<meta charset = "UTF-8">

The above syntax is case-insensitive.

The <script> tag

It's common practice to add a type attribute withvalue of

"text/javascript” to script elements as follows

<script type = "text/javascript” src = "scriptfijg:></script>
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HTML 5 removes extra information required and y@n aise simply
following syntax —

<script src = "scriptfile.js"></script>

The <link> tag

So far you were writing <link> as follows -

<link rel = "stylesheet" type = "text/css" href stylefile.css">

HTML 5 removes extra information required and y@n simply use
the following syntax —

<link rel = "stylesheet" href = "stylefile.css">

HTML5 Elements

HTMLS5 elements are marked up using start tags awldt&gs. Tags are
delimited using angle brackets with the tag namieetween.

The difference between start tags and end tadmigdhe latter includes
a slash before the tag name.

Following is the example of an HTML5 element

<p>...</p>

HTML5 tag names are case insensitive and may bé&ewriin all
uppercase or mixed case, although the most commoweation is to
stick with lowercase.

Most of the elements contain some content like <gf> contains a
paragraph. Some elements, however, are forbiddem ftontaining
any content at all and these are known as void ahtsn For
example, br, hr, link, meta, etc.

Here is a complete list of HTML5 Elements.

3.3 HTML5 Attributes

Elements may contain attributes that are used ttoag@us properties
of an element.

Some attributes are defined globally and can bé aeseany element,
while others are defined for specific elements oAl attributes have
a name and a value and look like as shown belawarexample.
Following is the example of an HTMLS5 attribute whiglustrates how
to mark up a div element with an attribute names<€lusing a value of
"example" —

<div class = "example">...</div>

Attributes may only be specified within start tasysd must never be
used in end tags.

HTMLS5 attributes are case insensitive and may bdétew in all
uppercase or mixed case, although the most commoweation is to
stick with lowercase.

Here is a complete list of HTML5 Attributes.
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HTMLS5 Document

The following tags have been introduced for betteucture -

section — This tag represents a generic documentapplication
section. It can be used together with h1-h6 todati the document
structure.

article — This tag represents an independent pmceontent of a
document, such as a blog entry or newspaper article

aside — This tag represents a piece of content ithanly slightly
related to the rest of the page.

header — This tag represents the header of a sectio

footer — This tag represents a footer for a sectmal can contain
information about the author, copyright informati@t cetera.

nav — This tag represents a section of the docunmaended for
navigation.

dialog — This tag can be used to mark up a contiersa

figure — This tag can be used to associate a qapdigether with some
embedded content, such as a graphic or video.

The markup for an HTML 5 document would look likeetfollowing—
<IDOCTYPE html>

<html|>

<head>

<meta charset = "utf-8">
<title>...</title>

</head>

<body>
<header>...</header>
<nav>...</nav>

<article>
<section>

</section>
</article>
<aside>...</aside>

<footer>...</footer>
</body>

</html>

Live Demo
<IDOCTYPE html>

<html>

<head>
<meta charset = "utf-8">
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<title>...</title>
</head>

<body>

<header role = "banner">

<h1>HTML5 Document Structure Example</h1>
<p>This page should be tried in safari, chrome ozih.</p>
</header>

<nav>
<ul>
<li><a  href
Tutorial</a></li>
<li><a href = "https://www.tutorialspoint.com/csCSS
Tutorial</a></li>
<li><a href = "https://www.tutorialspoint.com/javagt">

JavaScript Tutorial</a></li>

"https://www.tutorialspoint.com/htrdHTML

</ul>
</nav>

<article>

<section>

<p>Once article can have multiple sections</p>
</section>

</article>

<aside>
<p>This is aside part of the web page</p>
</aside>

<footer>

<p>Created by <a href = "https://tutorialspoint.¢GsiTutorials
Point</a></p>

</footer>

</body>

</html>

Some attributes are defined globally and can bé aseany element,
while others are defined for specific elements oAly attributes have
a name and a value and look like as shown belawdrexample.
Following is the example of an HTML5 attributes wtiillustrates
how to mark up a div element with an attribute ndnotass using a
value of "example" -

<div class = "example">...</div>

Attributes may only be specified within start taeggl must never be
used in end tags.
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HTMLS attributes are case insensitive and may bdétew in all
uppercase or mixed case, although the most commoweation is to

stick with lowercase.
Standard Attributes

The attributes listed below are supported by alnadisthe HTML 5

tags.
Attribute Options Function
accesskey User Defined Specifies a keyboard shortcut to
access an eleme
Align right, left, center  Horizontally aligns tags
background URL Plac_es an background image
behind an element
numeric,
Bgcolor hexidecimal, RGB Plaqes a background color
behind an element
values
Class User Defined Classifies an element for use

contenteditable true, false

contextmenu Menu id
data-XXXX User Defined
Draggable true,false, auto
Height Numeric Value
Hidden Hidden

Id User Defined
ltem List of elements

with Cascading Style Sheets.

Specifies if the user can edit the
element's content or not.

Specifies the context menu for
an elemen

Custom attributes. Authors of a
HTML document can define
their own attributes. Must start
with "data-".

Specifies whether or not a user
is allowed to drag an element.

Specifies the height of tables,
images, or table cells.

Specifies  whether element

should be visible or nc

Names an element for use with
Cascading Style Sheets.

Used to group elements.
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ltemprop List of items Used to group items.

Specifies if the element must

spelicheck true, false have it's spelling or grammar
checkec

Style CSS Style sheet Specifies an inline style for an
element.

Subject User define id Specifies : the element's
corresponding item.

Tabindex Tab number Specifies the tab order of an
element.

Title User Defined Pop-up” title  for  your
elements.

Valian top, middle, Vertically aligns tags within an

9 bottom HTML element.
Width Numeric Value Specifies the width of tables,

images, or table cel

Fora complete list of HTML5 Tags and related htites, please check
our reference to HTML5 Tags.

Custom Attributes

A new feature being introduced in HTML 5 is the gigth of custom
data attributes.

A custom data attribute starts with data- and wdodchamed based on
your requirement. Here is a simple example -

<div class = "example" data-subject = "physics" adawvel =
"complex">

</div>

The above code will be perfectly valid HTML5 withvd custom
attributes called datasubject and data-level. Yawld/ be able to get
the values of these attributes using JavaScripsARPICSS in similar
way as you get for standard attributes.

HTMLS5 Events

When users visit your website, they perform variaasvities such as
clicking on text and images and links, hover ovefirted elements,
etc. These are examples of what JavaScript cadiatsv
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We can write our event handlers in Javascript os&ftpt and you can
specify these event handlers as a value of evantataibute. The
HTML5 specification defines various event attritaites listed below
We can wuse the following set of attributes to tegg
any javascript or vbscript code given as value wtiere is any event
that takes place for any HTML5 element.

3.4 HTML5 Web Forms 2.0

Web Forms 2.0 is an extension to the forms featioesd in HTMLA4.
Form elements and attributes in HTML5 provide aatge degree of
semantic mark-up than HTML4 and free us from a gmeal of
tedious scripting and styling that was requiretHirfMLA4.

The <input> element in HTML4

HTML4 input elements use the type attribute to fyethe data
type.HTML4 provides following types —

No. Type & Description

1 text
A free-form text field, nominally free of line breal
password

2 A free-form text field for sensitive informationpminally free
of line breaks.

3 checkbox
A set of zero or more values from a predefined

4 radio
An enumerated value.

5 submit
A free form of button initiates form submission.

6 file
An arbitrary file with a MIME type and optionallyfde name.
image

7 A coordinate, relative to a particular image's siegth the
extra semantic that it must be the last value sete@and
initiates form submission.

8 hidden

An arbitrary string that is not normally display&xdthe user.
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select
An enumerated value, much like the radio type.

textarea
10 A free-form text field, nominally with no line brka
restrictions.

button
11 A free form of button which can initiates any eveelated to
button.

“Following is the simple example of using labelsdioabuttons, and
submit buttons.

<form action = "http://example.com/cgiscript.pl" thed = "post">
<p>

<label for = "firstname">first name: </label>

<input type = "text" id = "firstname"><br />

<label for = "lastname">last name: </label>
<input type = "text" id = "lastname"><br />

<label for = "email">email: </label>
<input type = "text" id = "email"><br>

<input type = "radio" name = "sex" value = "maleéVtale<br>
<input type = "radio" name = "sex" value = "femadremale<br>
<input type = "submit" value = "send"><input type€reset">

</p>

</form>

The <input> element in HTML5

Apart from the above-mentioned attributes, HTML%unh elements
introduced several new values for the type attabdthese are listed
below.

NOTE - Try all the following example using latestersion
of Opera browser.

No. Type & Description

datetime

A date and time (year, month, day, hour, minutegord,
fractions of a second) encoded according to 1ISOL86@h the
time zone set to UTC.

datetime-local
2 A date and time (year, month, day, hour, minutecord,
fractions of a second) encoded according to ISOL866th no
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time zone information.

date
A date (year, month, day) encoded according to 36Q1.

month
4 A date consisting of a year and a month encodedrdot to
ISO 8601.

week
5 A date consisting of a year and a week number etod
according to ISO 860

time
6 A time (hour, minute, seconds, fractional secondayoded
according to 1ISO 8601.

number
7 It accepts only numerical value. The step attritapgecifies the
precision, defaulting to 1.

range
8 The range type is used for input fields that shaddtain a value
from a rangeof numbers

email

It accepts only email value. This type is usedifput fields that
9 should contain an e-mail address. If you try tormsitka simple

text, it forces to enter only email address in é@axample.com

format

url

It accepts only URL value. This type is used fguunfields that
should contain a URL address. If you try to subangimple text,

it forces to enter only URL address either in
http://www.example.com format or in http://examptEn
format.

10

The <output> element
HTMLS5 introduced a new element <output> which isdiso represent
the result of different types of output, such adpat written by a
script.

You can use the for attribute to specify a relatlop between the
output element and other elements in the docunteit daffected the
calculation (for example, as inputs or parametdrag value of the for
attribute is a space-separated list of IDs of odlements.
<IDOCTYPE HTML>
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<html>
<head>
<script type = "text/javascript">

function showResult() {
x = document.forms["myform"]["newinpyt/alue;
document.forms["'myform"]["result"].value = x;
}
</script>
</head>

<body>

<form action = "/cgi-bin/html5.cgi” method = "gethame =
"myform™>

Enter a value :<input type = "text" naménewinput" />
<input type = "button” value = "Result" onclick'showResult();" />
<output name = "result"></output>
</form>

</body>
</html>

3.5 History of XHTML

EXtensible HyperText Markup Language (XHTML) is a mix of
HTML and XML, very similar to HTML but stricter. ‘& like a
rulebook for creating web pages that browsers yeasiiderstand.
Unlike HTML, you have to be careful and follow tmeles exactly.
Most browsers support it. Just think of it as a enprecise way to
write web code.

It was developed by the World Wide Web Consortiwi3C) and
helps web developers transition from HTML to XML.ittW XHTML,

developers can enter the XML world with all its ti@@s while still
ensuring backward and future compatibility of thentent. The
XHTML family includes three document types; thestiis XHTML
1.0, which was recommended by W3C on January 260.20he
second is XHTML 1.1, which was recommended by W3(vay 31,
2001.

The third is XHTML5, a standard used for developiag XML
adaptation of the HTML5 specification. An XHTML dament must
have an XHTML <IDOCTYPE> declaration.

Elements of XHTML:
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XHTML Element Description

Used to declare the Document Type
Definition (DTD), specifying the rules for

<IDOCTYPE> .
the markup language, ensuring proper
rendering in browsers.
Encloses the entire HTML or XHTML
<html> :
document, serving as the root element.
Contains meta-information about the
document, such as the title, character set,
<head>

linked stylesheets, and other essential
elements.

Nested within the head section, specifies the
<title> title of the document, displayed in the
browser’s title bar or tab.

Encloses the content of the web page,
including text, images, links, and other

<body> HTML elements. It represents the visible
part of the document displayed in the
browser.

When creating an XHTML web page, it is necessarynttude a DTD
(Document Type Definition) declaration. There areee types of DTD
which are discussed below:

3.6 XHTLM Transitional DTD :

It is supported by the older browsers which do hatwe inbuilt

cascading style sheets supports. Several attritareeenclosed in the
body tag which are not allowed in strict DTD.

Syntax:

<IDOCTYPE html

PUBLIC "-//[W3C//IDTD XHTML 1.0 Transitional//EN"

"DTD/xhtml1-transitional.dtd">

<html xmlins="http://www.w3.0rg/1999/xhtml" xml:largen”
lang="en">

Example: In this example we will see the code for writing §HTML
document with an example.
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<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE html PUBLIC "-//[W3C//IDTD XHTML 1.0
Transitional//EN" "DTD/xhtml1-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" xml:langen"
lang="en">
<head>
<title>Transitional DTD XHTML</title>
</head>

<body bgcolor="#daeled">
<div style="color:#090;font-size:40px;
font-weight:bold;text-align:center;
margin-bottom:-25px;">IFT 203 Course
Materials</div>
<p style="text-align:center;font-size:20px;">
A computer science portal</p>
<p style="text-align:center;font-size:20px;">
Option to choose month:
<select name="month">
<option selected="selected">January</option>
<option>February</option>
<option>March</option>
<option>April</option>
<option>May</option>
<option>June</option>
<option>July</option>
<option>Augusy</option>
<option>September</option>
<option>October</option>
<option>November</option>
<option>December</option>
</select>
</p>
</body>
</html>
Strict DTD:
Strict DTD is used when XHTML page contains only rkup
language. Strict DTD is used together with casaadityle sheets,
because this attribute does not allow CSS propertypdy tag.

Syntax:
<IDOCTYPE html
PUBLIC "-[/[W3C//IDTD XHTML 1.0 Strict//EN"

"DTD/xhtml1-strict.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml" xml:langen"
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lang="en">

Example 2:In this example we will see the code for writing a
XHTML document with an example for strict DTD.

<?xml version="1.0" encoding="UTF-8"?>

<IDOCTYPE html PUBLIC "-//W3C//[DTD XHTML 1.0 Stri¢tEN"
"DTD/xhtml1-strict.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtm|" xml:largen”
lang="en">

<head>
<title>Strict DTD XHTML</title>
</head>

<body>
<div style="color:#090;font-size:40px;
font-weight:bold;text-align:center;
margin-bottom:-25px;">IFT 203 Course
Materials</div>
<p style="text-align:center;font-size:20px;">
A computer science portal</p>
<p style="text-align:center;font-size:20px;">
Option to choose month:
<select name="month">
<option selected="selected">January</option>
<option>February</option>
<option>March</option>
<option>April</option>
<option>May</option>
<option>June</option>
<option>July</option>
<option>Augusy</option>
<option>September</option>
<option>October</option>
<option>November</option>
<option>December</option>
</select>
</p>
</body>
</html>

3.7 XHTML Frameset DTD:
The frameset DTD is used when XHTML page contamsnkes. This

DTD is identical to the HTML 4.01 Transitional DT&xcept for the
content model of the HTML element.
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Syntax:

<IDOCTYPE html
PUBLIC "-//[W3C//IDTD XHTML 1.0 Frameset//EN"
"DTD/xhtml1-frameset.dtd">

<html xmins="http://www.w3.0rg/1999/xhtml|" xml:largen”
lang="en">

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0
Frameset//EN" "http://www.w3.0rg/TR/xhtml|1/DTD/xhtin
frameset.dtd">
<html xmIns="http://www.w3.0rg/1999/xhtml"

xml:lang="en" lang="en">

<head>
<title>Frameset DTD XHTML</title>
</head>
<frameset cols="30%, 20%, *">
<frameset rows="40%, 30%, *">
<frame src="gfg.html" />
<frame src="gfgl.html" />
<frame src="geeks.html" />
</frameset>
<frameset rows="40%, 60%">
<frame src="g4g.html" />
<frame src="g4g1.html" />
</frameset>
<frameset rows="20%, 20%, 30%, *">
<frame src="IFT 203 Course Materials.html" />
<frame src="IFT 203 Course Materialsl.html" />
<frame src="IFT 203 Course Materials2.html" />
<frame src="IFT 203 Course Materials3.html" />
</frameset>
</frameset>
</html>
Why use XHTML?
XHTML documents are validated with standard XML [&o
It is easy to maintain, convert, and edit documéntse long run.
It is used to define the quality standard of weggsa
XHTML is an official standard of the W3C, your weles becomes
more compatible and accurate with many browsers.

Benefits of XHTML:

All XHTML tags must have closing tags and are neésterrectly. This
generates cleaner code.
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XHTML documents are lean which means they use beswlwidth.
This reduces cost particularly if your web site h880s of pages.
XHTML documents are well formatted well-formed aceh easily be
transported to wireless devices, Braille readerd atfner specialized
web environments.

All new developments will be in XML (of which XHTMLs an
application).

XHTML works in association with CSS to create wedges that can
easily be updated.

Difference Between HTML and XHTML
HTML XHTML

XHTML (Extensible HyperText
HTML or HyperText Markup Markup Language) is a family of
Language is the main marku XML markup languages that mirror
language for creating we or extend versions of the widely
pages used Hypertext Markup Language
(HTML)

Restrictive subset of XML which
needs to be parsed with standard
XML parsers

Flexible framework requiring
lenient HTML specific parser

Proposed by Tim Berners-Le World Wide Web Consortium
in 1987 Recommendation in 2000.

Application of  Standarc
Generalized Markup Languac Application of XML
(SGML).

Extended from SGML. Extended from XML, HTML

Self-Assessment Exercise(s)

(1) What does HTML stand for?

A. Hyperlinks and Text Markup Language
B. Home Tool Markup Language

C. Hyper Text Markup Language

D. Hyperlinks and Text Modeling Language
Answer: C. Hyper Text Markup Language
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(2)  Which of the following is true about XHTML?
. XHTML is case-insensitive.
B. XHTML elements must be properly nested.
C. XHTML does not require closing tags.
D. XHTML is more lenient with coding errors compdrto HTML.
Answer: B. XHTML elements must be properly nested.

(3) Which HTML tag is used to define an internigle sheet?

: <style>
B. <css>
C. <script>
D. <link>

Answer: A. <style>

(4) In XHTML, which attribute must be present iveey <img> tag
to ensure the document is valid?

A. src
B. alt

C. title
D. width

Answer: B. alt

(5)  Which of the following is a correct way to w&ia self-closing
tag in XHTML?

A. <img src="image.jpg">

B. <img src="image.jpg" />

C. <img src="image.jpg"></img>

D. <img src="image.jpg" /

Answer: B. <img src="image.jpg" />

Conclusion

HTML5 and XHTML represent significant advancements web

development, each with distinct benefits and appilonis. HTMLS5,

with its enhanced multimedia support, semantic el&sy and
backward compatibility, has become the preferraddrd for modern
web development due to its flexibility and compnesige feature set.
In contrast, XHTML provides a more stringent franoelv by

enforcing strict XML-based syntax rules, ensuringlivformed and
consistently rendered web documents. However, ig&lity can be
challenging compared to the leniency of HTML5. QGalerwhile

XHTML emphasizes structural accuracy and consistemtTML5's

balance of robustness and ease of use has mdwedbininant choice
for contemporary web design and development.
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’ 4.0 Summary

HTMLS5 is the most recent iteration of the HyperTektarkup
Language, which serves as the foundation for siruay and
presenting content on the web. It was developedntprove and
simplify multimedia handling, supporting audio, @ and interactive
content directly within the browser without neediegternal plugins.
HTML5 introduces semantic elements like <articlecsection>, and
<nav>, enhancing the clarity and structure of wentent. These
additions not only improve code readability butoalsssist in better
search engine optimization and accessibility. HTM& Blesigned to be
backward compatible, ensuring older content remainstional while
providing modern web developers with new, powerfabls and
features. XHTML blends the elements of HTML withetlstricter
syntax rules of XML, aiming to create more rigorlyustructured web
documents. This standard ensures that web pagesveltdormed,
meaning that all tags must be properly nested &oskd, and attributes
must be correctly quoted. Such strictness facd#atconsistent
rendering across different browsers and platformgducing
discrepancies. However, XHTML's rigidity can leaw dhallenges if
the syntax is not precisely followed, making itdefrgiving than
HTML. With the advent of HTML5, which offers botleriency in
syntax and a broad range of new features, XHTML de&n a decline
in popularity despite its benefits in enforcingarteand reliable code.
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MODULE 3 CASCADING STYLE SHEET (CSS) BASICS
MODULE INTRODUCTION

Cascading Style Sheets (CSS) is a cornerstone dkgyn in web
development, enabling the separation of contenh fppesentation. By
controlling the visual and aural layout of web p@g@SS enhances user
experience and accessibility, allowing developerscieate visually
appealing and responsive designs. Understanding i€S3ucial for
anyone looking to build or maintain modern websitesit provides the
tools to manipulate fonts, colors, layouts, andraleaesthetics with
precision and efficiency. The CSS Basics moduleveseras an
introductory guide to the fundamental concepts tathiniques of CSS.
This module covers essential topics such as sesguoperties, values,
and the box model, providing a solid foundation foore advanced
styling practices. Through practical examples aadds-on exercises,
learners will gain the skills needed to apply CSS8ectively,
transforming plain HTML into dynamic, engaging we&ges that work
seamlessly across different devices and screes. si¥bether you're a
novice developer or looking to refresh your knovgegdthis module will
equip you with the core competencies required todss the power of
CSS in your web projects.

Unit 1 Introduction to Cascading Style Sheet

Unit 2 Styling with Cascading Style Sheet

Unit 1 Introduction to Cascading Style Sheet (CSS)
Contents

1.0 Introduction
2.0 Intended Learning Outcomes (ILOS)
3.0 Main Content
3.1 Cascading Style Sheets Introduction
3.2 CSS basics
3.3 CSS statements
3.4 CSS Comments
3.5 CSS Colors
3.6 CSS Borders
3.7 CSS Lists
3.8 CSS Tables
4.0 Summary
5.0 Further Readings
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@ 1.0 Introduction

Cascading Style Sheets (CSS) are a cornerstonediegly in modern
web development, working in tandem with HTML and/a&cript to
create visually appealing and interactive web pa@SS is a style
sheet language used for describing the presentatioa document
written in HTML or XML. It controls the layout of mitiple web pages
all at once, allowing developers to create a coesislook and feel
across a site with less code duplication. By sepayecontent from
design, CSS enhances flexibility and makes it eaB)¥e maintain
websites. This unit will delve into the essenti@l<CSS, from its basic
syntax and structure to advanced features suchsasmsive design.

In this unit, we will explore how CSS enhances veebessibility and
performance, ensuring websites are not only aastiigt pleasing but
also user-friendly and efficient. You will learn wao apply various
styles to elements, manage layouts using the boxdemoand
implement complex designs with techniques like B and Grid.
Additionally, this unit will cover best practicesrfwriting clean and
maintainable CSS code, leveraging tools like pregssors and
frameworks. Whether you are a novice developerokihg to refine
your skills, this unit aims to provide a compreheasinderstanding of
CSS and its critical role in modern web development

u 2.0 Intended Learning Outcomes (ILOs)

By the end of this unit, you will be able to:

. discuss the meaning of CSS Syntax

. explain CSS Syntax

. identify simple CSS Elements

. use simple CSS elements like list, colour, and etadic in
practical designs

P

m 3.0 Main Content

3.1 Cascading Style Sheets Introduction

Cascading Style Sheets (CSS) is a stylesheet lgegused to describe
the presentation of a document written in HTML dvX (including
XML dialects such as SVG, MathML, or XHTML). CSS steibes
how elements should be rendered on screen, papeecls, or other
media. CSS is a designed language intended to ifyntipé process of
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making web pages presentable. CSS allows you tdy agiples to

HTML documents. It describes how a webpage showldk.| It

prescribes colors, fonts, spacing, etc. In shootl gan make your
website look however you want. CSS lets develo@ad designers
define how it behaves, including how elements arsitpned in the
browser.

HTML uses tags and CSS uses rulesets. CSS stydeapplied to the
HTML element using selectors. CSS is easy to leanth understand,
but it provides powerful control over the preseiotatof an HTML
document.

CSS is among the core languages ofdapen weband is standardized
across Web browsers according to W3C specificatiBnsviously, the
development of various parts of CSS specificatiorswdone
synchronously, which allowed the versioning of thiatest
recommendations. You might have heard about CSS$20, or even
CSS3. There will never be a CSS3 or a CSS4; eviaytis now CSS
without a version number.

After CSS 2.1, the scope of the specification iasesl significantly

and the progress on different CSS modules stadatiffer so much,

that it became more effective to develop and rel@asommendations
separately per module. Instead of versioning the& Ggecification,

W3C now periodically takes a snapshot of the lasémsble state of the
CSS specification and individual modules' progr€&SS modules now
have version numbers, or levels, such as CSS Gadoiule Level 5.

4 . N
CSS Released Versions

2004
a CSS4
B> @

1996 1998 1999

A

Why CSS?
CSS saves timeYou can write CSS once and reuse the same sheet in
multiple HTML pages.

Easy Maintenance:To make a global change simply change the style,
and all elements in all the webpages will be updiaietomatically.
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Search EnginesCSS is considered a clean coding technique, which
means search engines won't have to struggle tal*riés content.

Superior styles to HTML: CSS has a much wider array of attributes
than HTML, so you can give a far better look to y&lrML page in
comparison to HTML attributes.

Offline Browsing: CSS can store web applications locally with the
help of an offline cache. Using this we can vieWiné websites.

3.2 CSS basics

CSS is the code that styles web cont@8S basicwalks through
what you need to get started. We'll answer questiike: How do |
make text red? How do | make content display a¢réam location in
the (webpage) layout? How do | decorate my webpagth
background images and colors? Like HTML, CSS is reot
programming language. It's not a markup languatieeeiCSS is what
you use to selectively style HTML elements. Forrapée, this CSS
selects paragraph text, setting the color to red:

p{
color: red;

}

To make the code work, we still need to apply ®&S (above) to your
HTML document. Otherwise, the styling won't charige appearance
of the HTML.

Open your index.html file. Paste the following line the head
(between the <head> and </head> tags):

HTML

<link href="styles/style.css" rel="stylesheet" />

Let's dissect the CSS code for red paragraph tenhtlerstand how it
works:

Selector

\P{

color: red;

 — | I |
Property Property value

S ——
Declaration

The whole structure is called raleset (The ternrulesetis often
referred to as jusule.) Note the names of the individual parts:
Selector
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This is the HTML element name at the start of thkeset. It defines
the element(s) to be styled (in this example, <igments). To style a
different element, change the selector.
Declaration
This is a single rule like color: red;. It spec#iewhich of the
element'roperties you want to style.
Properties
These are ways in which you can style an HTML el@mén this
example, color is a property of the <p> elements.CSS, you choose
which properties you want to affect in the rule.
Property value
To the right of the property—after the colon—thesetheproperty
value. This chooses one out of many possible appeardocesgiven
property. (For example, there are many color vainexidition to red.)
Note the other important parts of the syntax:
Apart from the selector, each ruleset must be wedgp curly braces.
{»
Within each declaration, you must use a colon ¢:)separate the
property from its value or values.
Within each ruleset, you must use a semicolon ;sé¢parate each
declaration from the next one.
To modify multiple property values in one rulesetrite them
separated by semicolons, like this:
CSSCopy to Clipboard
p{

color: red;

width: 500px;

border: 1px solid black;
}
Selecting multiple elements
You can also select multiple elements and applyngles ruleset to all
of them. Separate multiple selectors by commasekample:
CSSCopy to Clipboard
P,
li,
hl {

color: red;
}
Different types of selectors
There are many different types of selectors. Thamgtes above
useelement selectorswhich select all elements of a given type. But
we can make more specific selections as well. Heeesome of the
more common types of selectors:

Selector name  What does it select Example

Element  selecttAll HTML elementsp
(sometimes called of the specified typ select <p>
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Selector name  What does it select Example
tag or type selector)

The element on tt
page with th
specified ID. On
given HTML page
each id value shou
be unique.
Theelement(s) on tf
page with th.my-class

specified clas:selects <p class="my-
Multiple instances c(class"> and <a class="my-
the same class cclass">

appear on a pa

#my-id
selects <p id="my-
id"> or <a id="my-id">

ID selector

Class selector

img[src]
selects <img
src="myimage.png"> but

The element(s) on tl
Attribute selector page with th
specified attribute.

not <img>
The specifie
element(s), but ona:hover
Pseudo-class when in the specifieselects<a>, but only whe
selector state. (For examplthe mouse pointer
when a cursor hovehovering over the link.

over a link.)

Fonts and text
Now that we've explored some CSS fundamentals iethbrove the
appearance of the example by adding more rulesirgodmation to
the style.css file.
First, find the output from Google Fontsthat youewpously
saved. What will your website look like? Add thenkk element
somewhere inside yourindex.html's head (anywheretwéden
the <head> and </head> tags). It looks somethkeythis:
<link
href="https://fonts.googleapis.com/css?family=@p8ans”
rel="stylesheet" />
This code links your page to a style sheet thalddae Open Sans font
family with your webpage.
Next, delete the existing rule you have in youtestss file. It was a
good test, but let's not continue with lots of text.
Add the following lines (shown below), replacing etfont-
family assignment with your font-family selectiomim What will your
website look like? The property font family refexs the font(s) you
want to use for text. This rule defines a globadébfont and font size
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for the whole page. Since <html> is the parent eletnof the whole
page, all elements inside it inherit the same &ir¢ and font family.
HTML {

font-size 10px; /* px means "pixels": the basatfsize is now 10
pixels high */

font-family: "Open Sans", sans-serif; /* this shibbe the rest of the
output you got from Google Fonts */
}
Note: Anything in CSS between /* and */ is GES comment The
browser ignores comments as it renders the cod8. @& ments are a
way for you to write helpful notes about your caxtdogic.
Now let's set font sizes for elements that will éaext inside the
HTML body (<hl>, <li>, and <p>). We'll also centéne heading.
Finally, let's expand the second ruleset (belowthveeettings for line
height and letter spacing to make body content meadable.
hl {

font-size: 60px;

text-align: center;

}

P,
li {
font-size: 16px;
line-height: 2;
letter-spacing: 1px;
}
Adjust the px values as you like. Your work-in-pregs should look
similar to this:

ece My tost page

€ | @ fles//Users/chris: c B QA YBE I AOE =
(3] MostVisted ~ [CJMON~ (] -] - @ ~ (& Other Mozdopar.. ~ (i WaC ~ »

Mozilla is cool

At Mozilla, we're a global community of

o technologists
® thinkers

® builders

working together to keep the Internet alive and accessible, so people worldwide can be
informed contributors and creators of the Web. We believe this act of human collaboration

across an open platform is essential to individual growth and our collective future.

Read the Mozilla Manifesto to learn even more about the values and principles that guide the

pursuit of our mission.
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CSS: all about boxes

Something you'll notice about writing CSS: a lotibfs about boxes.
This includes setting size, color, and position.sMBITML elements
on your page can be thought of as boxes sittingpprof other boxes.

-

CSS layout is mostly based on thex modelEach box taking up
space on your page has properties like:

padding, the space around the content. In the ebeabdow, it is the
space around the paragraph text.

border, the solid line that is just outside thediad.

marain. the space around the outside of the border.

In this section we also use:

width (of an element).

background-color, the color behind an element'serdrand padding.
color, the color of an element's content (usuadkt)t

text-shadow sets a drop shadow on the text ingideeament.

display sets the display mode of an element. (keguling to learn
more)
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To continue, let's add more CSS. Keep adding tinese rules at the
bottom of style.css. Experiment with changing value see what
happens.
Changing the page color
html {

background-color: #00539f;
}
This rule sets a background color for the entirgepa&hange the color
code to the color you chose in What will my websatek like?
Styling the body
body {

width: 600px;

margin: 0 auto;

background-color: #f9500;

padding: 0 20px 20px 20px;

border: 5px solid black;
}
There are several declarations for the <body> eleméet's go
through this line-by-line:
width: 600px; This forces the body to always be pd&Is wide.
margin: 0 auto; When you set two values on a prgper
like margin or padding, the first value affects thelement's
topandbottom side (setting it to Oin this case); theossl value
affects the lefandright side. (Here, auto is a special value theaiogis
the available horizontal space evenly betweendedt right). You can
also use one, two, three, or four values, as donotedein Margin
Syntax.

background color: #FF9500; This sets the eleméaitkground color.
This project uses a reddish orange for the bodkdracind color, as
opposed to dark blue for the <htmI> element. (Fesd to experiment.)
padding: 0 20px 20px 20px; This sets four values dadding. The
goal is to put some space around the content.isnetkample, there is
no padding on the top of the body, and 20 pixelghenright, bottom
and left. The values set top, right, bottom, left, that order. As
with margin, you can use one, two, three, or foulues, as
documented in Padding Syntax.

border: 5px solid black; This sets values for thdthy style and color
of the border. In this case, it's a five-pixel-widelid black border, on
all sides of the body.
Positioning and styling the main page title
hl {

margin: 0O;

padding: 20px O;

color: #00539f;
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text-shadow: 3px 3px 1px black;
}
You may have noticed there's a horrible gap atttipeof the body.
That happens because browsers apply default stiditige h1l element
(among others). That might seem like a bad idea,thi intent is to
provide basic readability for unstyled pages. Timglate the gap, we
overwrite the browser's default styling with thétieg margin: 0;.
Next, we set the heading's top and bottom paddir&ptpixels.
Following that, we set the heading text to be thee color as the
HTML background color.
Finally, text-shadow applies a shadow to the temhtent of the
element. Its four values are:
The first pixel value sets tHerizontal offset of the shadow from the
text: how far it moves across.
The second pixel value sets thertical offset of the shadow from the
text: how far it moves down.
The third pixel value sets thdur radius of the shadow. A larger
value produces a more fuzzy-looking shadow.
The fourth value sets the base color of the shadow.
Try experimenting with different values to see hdwchanges the
appearance.
Centering the image
img {

display: block;

margin: 0 auto;
}
Next, we center the image to make it look bettere Wbuld use
the margin: 0 auto trick again as we did for theyooBut there are
differences that require an additional setting etkenthe CSS work.
The <body> is &lock element, meaning it takes up space on the page.
The margin applied to a block element will be retpd by other
elements on the page. In contrast, imagesndiree elements, for the
auto margin trick to work on this image, we mustegit block-level
behavior using display: block;.
Note: The instructions above assume that you're usinginaage
smaller than the width set on the body. (600 pix#lyour image is
larger, it will overflow the body, spilling into éhrest of the page. To
fix this, you can either: 1) reduce the image widting a graphics
editor, or 2) use CSS to size the image by sethegvidth property on
the <img> element with a smaller value.
Note: Don't be too concerned if you don't completely
understand display: block; or the differences betwa block element
and an inline element. It will make more sense @s gontinue your
study of CSS.
Syntax
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The basic goal of the CSS language is to allowavber engine to
paint elements of the page with specific featuréke colors,
positioning, or decorations. TH&SS syntareflects this goal and its
basic building blocks are:

Theproperty which is an identifier, that is a human-readaidene
that defines which feature is considered.

Thevalue which describe how the feature must be handledthay
engine. Each property has a set of valid valuene@ by a formal
grammar, as well as a semantic meaning, implemdnyeatie browser
engine.

CSS declarations

Setting CSS properties to specific values is thee danction of the
CSS language. A property and value pair is calleédaration, and
any CSS engine calculates which declarations applgvery single
element of a page in order to appropriately layuit, and to style it.
Both properties and values are case-insensitivedbgult in CSS. The
pair is separated by a colon, "' (U+003A COLON)d avhite spaces
before, between, and after properties and valuesnbt necessarily
inside, are ignored.

A CSS declaration:
Property Value
\
background-color| : fed| ;

The COLON separates| [The SEMICOLON
the two entities closes the declaration

There are hundreds of different propertiesin C®8 a practically
endless number of different values. Not all paifspooperties and
values are allowed and each property defines wieathe valid values.
When a value is not valid for a given property, theclaration is
deemednvalid and is wholly ignored by the CSS engine.

CSS declaration blocks

Declarations are grouped locks, that is in a structure delimited by
an opening brace, '{" (U+007B LEFT CURLY BRACKETand a
closing one, '} (U+007D RIGHT CURLY BRACKET). Blés
sometimes can be nested, so opening and closingedrmust be
matched.
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A CSS block:
{

Whatever content
can be there,
even no content.

The braces delimit the start
and the end of the block.

Such blocks are naturally calldeclaration blocksand declarations
inside them are separated by a semicolon, ';' (BBOBEMICOLON).

A declaration block may be empty, that is contagnimull declaration.
White spaces around declarations are ignored. d$tedeclaration of a
block doesn't need to be terminated by a semicdlmuygh it is often
consideredjood stylgo do it as it prevents forgetting to add it when
extending the block with another declaration.

A CSS declaration block is visualized in the diagraelow.

{

background-color| @ [red|@

Forder-radius]® [px]@

Declarations )
The semicolon separates

The final semicolon the two declarations
is not necessary, but
it is good practice

Note: The content of a CSS declaration block, that idisa of
semicolon-separated declarations, without the ahitand closing
braces, can be put inside an HTML style attribute.

CSS rulesets

If style sheets could only apply a declaration @cleelement of a Web
page, they would be pretty useless. The real gotd apply different
declarations to different parts of the document.

CSS allows this by associating conditions with deations blocks.
Each (valid) declaration block is preceded by omemore comma-
separatedelectors which are conditions selecting some elements of
the page. A selector list and an associated demasablock, together,
are called auleset, or often aule.

141



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

A CSS ruleset (or rule) is visualized in the diagraelow.

header, p.introl|{
| |

background-color @& red §

border-radius @ 3px @

Group of selectors Declaration block

As an element of the page may be matched by seseftattors, and
therefore by several rules potentially containinggi@en property
several times, with different values, the CSS staddlefines which
one has precedence over the other and must beedppis is called
the cascade algorithm.

Note: It is important to note that even if a ruleset reltéerized by a
group of selectors is a kind of shorthand replaciatesets with a
single selector each, this doesn't apply to thediwalof the ruleset
itself.

This leads to an important consequence: if onelsibgsic selector is
invalid, like when using an unknown pseudo-elen@npseudo-class,
the wholeselectoris invalid and therefore the entire rule is igribfas
invalid too).

3.3 CSS statements

Rulesets are the main building blocks of a styleeshwhich often
consists of only a big list of them. But there ther information that a
Web author wants to convey in the style sheet, tilee character set,
other external style sheets to import, font face list counter

descriptions and many more. It will use other apédc#ic kinds of

statements to do that.

A statementis a building block that begins with any non-space

characters and ends at the first closing braceeoricolon (outside a
string, non-escaped, and not included into andthé€j or [] pair).
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Statements

Invalid statements

There are two kinds of statements:
Rulesets(orrules) that, as seen, associate a collection of CSS
declarations to a condition described by a selector

At-rules that start with an at sign, ‘@' (U+0040 COMMERCIAL),
followed by an identifier and then continuing up ttee end of the
statement, that is up to the next semicolon (;sioetof a block, or the
end of the next block. Each type of at-rules, dediby the identifier,
may have its own internal syntax, and semanticeonfrse. They are
used to convey meta-data information (like @chaosé®import),
conditional information (like @media or @document), descriptive
information (like @font-face).

Any statement that isn't a ruleset or an at-rulaevalid and ignored.

Nested statements

There is another group of statements —rnbsted statementsThese
are statements that can be used in a specific sufsat-rules —
the conditional group rulesThese statements only apply if a specific
condition is matched: the @media at-rule contemtpiglied only if the
device on which the browser runs matches the expdesondition;
the @document at-rule content is applied only ié tburrent page
matches some conditions, and so on. In CSS1 and2CSS
only rulesetscould be used inside conditional group rules. Tas
very restrictive and this restriction was lifted @$S Conditionals
Level 3 Now, though still experimental and not supportsdevery
browser, conditional group rules can contain a widage of content:
rulesets but also some, but not all, at-rules.

CSS comprises style rules that are interpretechbybtowser and then

applied to the corresponding elements in your daumA style rule
set consists of a selector and declaration block.
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Selector: A selector in CSS is used to target and seleatiBpéiTML
elements to apply styles.

Declaration: A declaration in CSS is a combination of a propeurtyd
its corresponding value.

/[ HTML Element

<h1>IFT 203 Class</h2>

/I CSS Style
h1 { color: blue; font-size: 12px; }

Where -
Selector - hl
Declaration - { color: blue; font-size: 12px; }
The selector points to the HTML element that youninta style.
The declaration block contains one or more dedtamatseparated by
semicolons.
Each declaration includes a CSS property name aadua, separated
by a colon.
Example
CSS
p{
color: blue;
text-align: center;
}
CSS declaration always ends with a semicolon, a&uathdation blocks
are surrounded by curly braces. In this examplgahgraph element
(<p> tag) will be centre-aligned, with a blue tewlor.
Web Page with & without CSS
Without CSS: In this example, we have not added any CSS style.
html
<IDOCTYPE html>
<html>

<head>
<title>Simple Web Page</title>
</head>

<body>
<main>
<h1>HTML Page</h1>
<p>This is a basic web page.</p>
</main>
</body>
</html>
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Using CSS:In this example, we will add some CSS styles iadite
HTML document to show how CSS makes a HTML pageaetitve
and user-friendly.

html
<IDOCTYPE html>
<html>
<head>
<title>Simple web page</title>
<style>
main {
width: 600px;
height: 200px;
padding: 10px;
background: beige;
}
hl {
color: olivedrab;
border-bottom: 1px dotted darkgreen;
}
p{
font-family: sans-serif;
color: orange;
}
</style>
</head>
<body>
<main>
<h1>My first Page</h1>
<p>This is a basic web page.</p>
</main>
</body>
</html>

3.4 CSS Comments

CSS comments are specific lines within your cods the compiler
intentionally ignores, ensuring they are not exeduiThe fundamental
objective of incorporating comments is to enhariee readability and
comprehensibility of your code, making it more ufendly for

fellow developers. This practice is not only beaodi for team
collaborations but also important for individualdess who revisit their
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code after a certain period. Remember, well-cometertode is a
hallmark of professional web development.
Syntax:
[* content */
Comments can be single-line or multi-line. The fcdmment syntax
can be used for both single and multiline comméms.may use <!— —
> syntax for hiding in CSS for older browsers, Ibhis is no longer
recommended for use.
Adding comments to the code is a good practice tzat help to
understand the code if someone reads the codetos ifeviewed later.
Note: The outputs are the same because comments anedyhy the
browser and are not interpreted.
Examples of CSS Comments
Example 1: This example describes the single-line comment.
<IDOCTYPE html>
<html>
<head>
<style>

hl {

color: green;
}

[* Single line comment */
</style>
</head>
<body>
<h1>IFT 203 Class</h1>
<p> A Computer Science portal for NOUN </p>
</body>
</html>
Example 2: This example describes the multi-line comment.
<IDOCTYPE html>
<html>
<head>
<style>
hl {
color: green,;
}

[* This is a multiline
comment */

</style>

</head>

<body>

<h1>IFT 203 Class</h1>

<p> A Computer Science portal for NOUN </p>
</body>

</html>
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3.5 CSS Colors

CSS Colors are an essential part of web desigivjging the ability to

bring your HTML elements to life. This feature alle developers to
set the color of various HTML elements, includingntf color,

background color, and more.

There are several ways to define the color of ameht in CSS:
Built-In Color: These are a set of predefined cslathich are used by
their names. For example: red, blue, green etc.

RGB Format: The RGB (Red, Green, Blue) format isdu® define the
color of an HTML element by specifying the R, Gda® values range
between O to 255.

RGBA Format: The RGBA format is similar to the RGBut it
includes an Alpha component that specifies the sfparency of
elements.

Hexadecimal Notation: The hexadecimal notation hegwith a #
symbol followed by 6 characters each ranging frota B.

HSL: HSL stands for Hue, Saturation, and Lightrespectively. This
format uses the cylindrical coordinate system.
HSLA: The HSLA color property is similar to the H3lroperty, but it
includes an Alpha component that specifies the sfparency of
elements.
By understanding and utilizing these different noel$y you can create
vibrant and dynamic web pages that captivate yaudiemce. Let's
dive in and explore the CSS Colors!
Built-In Color: These are a set of predefined cslahich are used by
its name. For example: red, blue, green etc.
Syntax:
hl {

color: color-name;
}

Example:
<IDOCTYPE html>
<html|>

<head>
<title>CSS color property</title>
<style>
hl {
color: green;
text-align: center;
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}

</style>
</head>

<body>
<hil>
IFT 203 class
</h1>
</body>

</html>
RGB Format: The RGB(Red, Green, Blue) format isdusedefine the
color of an HTML element by specifying the R, G,v@lues range
between 0 to 255. For example: RGB value of Redrasl (255, 0, 0),
Green color is (0, 255, 0), Blue color is (0, O5p8tc.
Syntax:
hl {
color: rgb(R, G, B);
}
Example:
<IDOCTYPE html>
<html>

<head>
<title>CSS color property</title>
<style>
hl {
color: rgb(0, 153, 0);
text-align: center;
}
</style>
</head>

<body>
<h1l>

IFT 2023 class
</h1>
</body>
</html>
RGBA Format: The RGBA format is similar to the RGBut the
difference is RGBA contains A (Alpha) which speeffi the
transparency of elements. The value of alpha |etsvéen 0.0 to 1.0
where 0.0. represents fully transparent and 1.0resgmts not
transparent.
Syntax:
h1 {
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color:irgba(R, G, B, A);
}
Example:
<IDOCTYPE html>
<html|>

<head>
<title>CSS RGBA color property</title>
<style>
hl {
color: rgha(0, 153, 0, 0.5);
text-align: center;
}
</style>
</head>

<body>
<hl>
IFT 203 Class
</h1>
</body>

</html>

Hexadecimal Notation: The hexadecimal notation hegwith #
symbol followed by 6 characters each ranging frontoOF. For
example: Red #FF0000, Green #00FF00, Blue #0000&F e
Syntax:

hl {

color:#(0-F)(0-F)(0-F)(0-F)(0-F)(0-F);
}
Example:
<IDOCTYPE html>
<html>

<head>
<title>CSS hex property</title>
<style>
hl {
color: #009900;
text-align: center;
}
</style>
</head>
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<body>
<hil>
IFT 203 class
</h1>
</body>

</html>

HSL: HSL stands for Hue, Saturation, and Lightnespectively. This
format uses the cylindrical coordinate system.

Hue: Hue is the degree of the color wheel. Its @dlas between 0 to
360 where O represents red, 120 represents gresr240 represents
blue color.

Saturation: It takes a percentage value, where 10@fresents
completely saturated, while 0% represents completeisaturated
(gray).

Lightness: It takes percentage value, where 100ptesents white,
while 0% represents black.

Syntax:

h1 {

color:hsl(H, S, L);
}
Example:
<IDOCTYPE html>
<htmlI>

<head>
<title>CSS hsl color property</title>
<style>
hl {
color: hsl(120, 100%, 30%);
text-align: center;
}
</style>
</head>

<body>
<hil>
IFT 203 Class
</h1>
</body>

</html>

HSLA:

The HSLA color property is similar to HSL propertyt the
difference is HSLA contains A (Alpha) which spee#ithe
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transparency of elements. The value of alpha lete/éen 0.0 to 1.0
where 0.0. represents fully transparent and 1.0esgmts not
transparent.
Syntax:
hl {

color:hsla(H, S, L, A);
}

Example:
<IDOCTYPE html>
<html>

<head>
<title>CSS hsla color property</title>
<style>
hl {
color: hsla(120, 100%, 50%, 0.50);
text-align: center;
}
</style>
</head>

<body>
<hil>
IFT 203 class
</h1>
</body>

</html>
3.6 CSS Borders

CSS borders are essential elements in websiteesaqting the edges
of various components and elements. CSS Bordees tefthe lines

that surround elements, defining their edges. Barad&an be styled,
colored, and sized using CSS properties such agebatyle, border

color, border width, and border radius. borders larstyled with the

top border, the right border, the bottom borded e left border.

Common Border Styles

The border-style property specifies the type ofdeor None of the
other border properties will work without settirgetborder style.
Following are the types of borders:

Dotted: Creates a series of dots.

Dashed Forms a dashed line.

Solid: Produces a continuous line.

Double: Renders two parallel lines.
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Groove andRidge: Create 3D grooved and ridged effects.
Inset andOutset Add 3D inset and outset borders.

None Removes the border.

Hidden: Hides the border.

Examples of CSS border Style

In this example we are going to use CSS bordeegtydperty.
<IDOCTYPE html>

<html|>

<head>
<style>
p.dotted {
border-style: dotted;

}

p.dashed {
border-style: dashed;

}

p.solid {
border-style: solid;

}

p.double {
border-style: double;

}

</style>
</head>

<body>
<h2>The border-style Property</h2>

<p>IFT 203 Class</p>

<p class="dotted">A dotted border.</p>
<p class="dashed">A dashed border.</p>
<p class="solid">A solid border.</p>

<p class="double">A double border.</p>
</body>

</html>
Explanation:
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Here we defines paragraph elements with differeotdér styles:
dotted, dashed, solid, and double.

Each paragraph demonstrates a distinct border siypdied through
the border-style property.

CSS classes are used to assign specific bordersstyl paragraphs,
such as .dotted, .dashed, .solid, and .double.

When rendered, each paragraph showcases its desigmarder style,
enhancing visual presentation.

CSS Border Width

Border width sets the width of the border. The Wwidt the border can
be in px, pt, cm or thin, medium, and thick.

Example of Border Width

Here is the basic example of using CSS border wpdbiperty.
<IDOCTYPE html>

<html>

<head>
<style>
p{
border-style: solid;
border-width: 8px;
}
</style>
</head>

<body>
<p>

IFT 203 Class
</p>
<p>

Border properties
</p>
</body>

</html>

Explanation:

In this example we contains two paragraphs styléd @ solid border
using CSS.

The border width for both paragraphs is set tox@lgi defined by the
border-width property.

Each paragraph displays a solid border surroundisgcontent,

enhancing visual separation.

The border width can be adjusted to modify thekihéss of the border
as desired.
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CSS Border Color

This property is used to set the color of the bar@®lor can be set
using the color name, hex value, or RGB value.hH tolor is not
specified border inherits the color of the elemieslf.

Example of CSS Border Color

Here we are implementing above explained bordesrqmioperty.
<IDOCTYPE html>

<html>

<head>
<style>
p {
border-style: solid;
border-color: red
}
</style>
</head>

<body>
<p>
IFT 203 Class
</p>
<p>
Border properties:color
</p>
</body>

</html>

Explanation:

Here we includes two paragraphs styled with a dwdidler.

The border color for both paragraphs is set to usithg the border-
color property.

Each paragraph displays a solid red border arousdcontent,
enhancing visual distinction.

Border color can be customized by specifying ddfeércolor values.
CSS Border individual sides:

Using border property, we can provide width, stgled color to all the
borders separately for that we have to give somgegao all sides of
the border.

CSS Border individual sides Syntax:

border-top-style : dotted;

border-bottom-width: thick;

border-right-color: green;

CSS Border individual sides Example:

In this example, we set border-top-style as daittdal.

<IDOCTYPE html>
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<html>

<head>
<style>
h2 {
border-top-style: dotted;
}
</style>
</head>

<body>
<h2>Welcome to IFT 203 Class </h2>
</body>

</html>

Explanation:

In thw above example we contains a single <h2> ingastyled with a

dotted border on the top.

The border style for the top of the heading isusehg the border-top-
style property.

This results in the top border of the heading belisplayed as a dotted
line.

Using CSS, borders can be styled in various way®rtbance the
appearance of elements.

Border radius property

The CSS border-radius property rounds the cornéranoelement’s
border, creating smoother edges, with values spagifthe curvature
radius.

Border radius property Syntax:

border-radius: value;

Example of Border radius property

Here is the basic example of using border-radiopnty.
<IDOCTYPE html>

<html>

<head>
<style>
h1 {
border-style: solid;
text-align: center;
background: green;
border-radius: 20px;
}
</style>
</head>
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<body>
<h1> IFT 203 Class </h1>
</body>
</html>
Explanation:
In the above example we contains a single <h1>ihgastyled with a
solid border.
The text inside the heading is centered horizoniading the text-align
property.
The heading has a green background color and rourmdeners
achieved with border-radius.
This creates a visually appealing header elemetit wisolid border
and rounded corners.
CSS Links
A link is a connection from one web page to anoteb page. CSS
property can be used to style the links in variaifferent ways.
States of Link: Before discussing CSS propertiéds iimportant to
know the states of a link. Links can exist in diffet states and they
can be styled using pseudo-classes.
There are four states of links given below:
a:link => This is a normal, unvisited link.
a:visited => This is a link visited by user at leasce
a:hover => This is a link when mouse hovers over it
a:active => This is a link that is just clicked.
Syntax:
a:link {
color:color_name;
}

color_name can be given in any format like colomeggreen), HEX
value (#5570f0) or RGB value rgh(25, 255, 2). Theranother state
‘a:focus’ which is used to focused when a user tisesab key to
navigate through the links.

The default value of links:

By default the links created are underlined.

When the mouse is hovered above a link, it chatgeshand icon.
Normal/unvisited links are blue.

Visited links are colored purple.

Active links are colored red.

When a link is focused, it has an outline around it

Example: This example shows the basic use of InkSSS.
<IDOCTYPE html>

<html>

<head>

<title>CSS links</title>
<style>
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p{
font-size: 25px;
text-align: center;
}
</style>
</head>

<body>

<p>

<a href="https://www.noun.edu.ng/">
IFT 203 Class Simple Link

</a>

</p>

</body>

</html>
CSS Properties of Links: Some basic CSS propeofi¢isks are given
below:
color
font-family
text-decoration
background-color
color: This CSS property is used to change theraafithe link text.
Syntax:
a{
color: color_name;
}
Example: This example shows the use of the colopgnty in links.
<IDOCTYPE html>
<html>

<head>
<title>Link color property</title>
<style>
p{
font-size: 20px;
text-align: center;

}

[*unvisited link will appear green*/
a:link {
color: red;

}

[*visited link will appear blue*/
a:visited {
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color: blue;

}

[*when mouse hovers over link it will appesange*/
a:hover {
color: orange;

}

I*when the link is clicked, it will appeatack*/
a:active {
color: black;
}
</style>
</head>

<body>

<p>

<a href="https://www.noun.edu.ng/">

IFT 203 Class
</a>
This link will change colours with differestates.

</p>

</body>

</html>
font-family: This property is used to change thetftype of a link
using font-family property.
Syntax:
a{
font-family: "family name";
}
Example: This example shows the use of the fontifaproperty in
links.
<IDOCTYPE html>
<html>

<head>
<style>
[*Initial link font family arial*/
a{
font-family: Arial,

}

p{
font-size: 30px;
text-align: center;
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}

[*unvisited link font family*/
a:link {
color: Arial;

}

[*visited link font family*/
a:visited {
font-family: Arial;

}

[*when mouse hovers over it will changeditoes new roman*/
a:hover {
font-family: Times new roman;

}

/*when the link is clicked, it will changed Comic sans ms*/
a:active {
font-family: Comic Sans MS;
}
</style>
</head>

<body>

<p>

<a href="https://www.noun.edu.ng/" id="link">

IFT 203 Class
</a>
a Computer Science Portal for Geeks.

</p>

</body>

</html>
Text-Decoration: This property is basically used temove/add
underlines from/to a link.
Syntax:
a{
text-decoration: none;
}
Example: This example shows the use of the texti@dion property
in links.
Text-Decoration: This property is basically usedgmove/add
underlines from/to a link.
Syntax:
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a{
text-decoration: none;
}

Example: This example shows the use of the texti@ion property
in links.

<IDOCTYPE html>

<html>

<head>
<title>Text decoration in link</title>
<style>

[*Set the font size for better visibility*/

p{
font-size: 2rem;

}

[*Removing underline using text-decoratibn*
a{
text-decoration: none;

}

[*underline can be added using
text-decoration:underline;
*/

</style>

</head>

<body>

<p>

<a href="https://www.noun.edu.ng/" id="link">

IFT 203 Class
</a>
a Computer Science Portal for Geeks.

</p>

</body>

</html>
background-color: This property is used to setlthekground color of
the link.
Syntax:
a{
background-color: color_name;
}

Example: This example shows the use of the backgtaolor

property in links.
<IDOCTYPE html>
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<html>
<head>
<title>background color</title>
<style>
[*Setting font size for better visibility*/
p{
font-size: 2rem:;
}
[*Designing unvisited link button*/
a:link {
background-color: powderblue;
color: green;

padding: 5px 5px;
text-decoration: none;
display: inline-block;

}

[*Designing link button when mouse cursorérs over it*/
a:hover {
background-color: green;
color: white;
padding: 5px 5px;
text-align: center;
text-decoration: none;
display: inline-block;
}
</style>
</head>

<body>

<p>

<a href="https://www.IFT 203 Class.org/" id="link">

IFT 203 Class
</a>
a Computer Science Portal for Geeks.

</p>

</body>

</html>

CSS Link Button: CSS links can also be styled udigtons/boxes.
The following example shows how CSS links can bsigteed as
buttons.

Example: This example shows the use of links astib.
<IDOCTYPE html>
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<html>

<head>
<title>Link button</title>
<style>
[*Setting font size for better visibility*/

p{
font-size: 2rem;

}

a{
background-color: green;
color: white;
padding: 5px 5px;
border-radius: 5px;
text-align: center;
text-decoration: none;
display: inline-block;
}
</style>
</head>

<body>

<p>

<a href="https://www.noun.edu.ng/" id="link">

IFT 203 Class
</a>
a Computer Science Portal for Geeks.

</p>

</body>

</html>
3.7 CSS Lists

ThelList in CSS specifies the listing of the contents @mis in a
particular manner i.e., it can either be organipederly or unorder
way, which helps to make a clean webpage. It candeel to arrange
the huge with a variety of content as they areilflexand easy to
manage. The default style for the list is bordexles

The list can be categorized into 2 types:

Unordered List: In unordered lists, the list iteraee marked with
bullets i.e. small black circles by default.
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Ordered List: In ordered lists, the list items anarked with numbers
and an alphabet.

We have the following CSS lists properties, whidn de used to
control the CSS lists:

list-style-type: This property is used to specifig tappearance (such as
disc, character, or custom counter style) of teeilem marker.
list-style-image: This property is used to set theages that will be
used as the list item marker.

list-style-position: It specifies the position adfet marker box with
respect to the principal block box.

list-style: This property is used to set the lijle
Now, we will learn more about these properties vexiamples.

List ltem Marker

This property specifies the type of item marker uaordered list or
ordered. The list-style-type property specifies dippearance of the list
item marker (such as a disc, character, or custmmter style) of a list
item element. Its default value is a disc.

Syntax:
list-style-type: value;
The following value can be used:

CSS List Style Type Description

none No marker or bullet is displaye

Default marker for wunordered lists,

circle : :
displays a hollow circl

Default marker for ordered lists, displays

decimal decimal numbers (1, 2, 3, etc.).

Displays decimal numbers with leading

decimal-leading-zero zeroes (01, 02, 03, etc.).

Displays lowercase Roman numerals (i,
lower-roman

Displays uppercase Roman numerals (I,

upper-roman 11, Il etc.) for ordered lists.
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CSS List Style Type Description

Displays lowercase alphabetical

lower-alpha characters (a, b, c, etc.) for ordered lists.

Displays uppercase alphabetical
upper-alpha characters (A, B, C, etc.) for ordered
lists.

Displays filled square markers for

square :
9 unordered lists.

CSS Lists Examples

Example 1 This example describes the CSS List with theoailist-
style-type where the values are set to square &teailpha.
<IDOCTYPE htmlI>

<html>

<head>
<style>
ul.a{
list-style-type: square;

}

ol.c{
list-style-type: lower-alpha;

</style>
</head>

<body>
<h2>

IFT 203 Class
</h2>
<p> Unordered lists </p>
<ul class="a">
<li>one</li>
<li>two</li>
<li>three</li>
</ul>
<ul class="b">
<li>one</li>
<li>two</li>
<li>three</li>
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</ul>

<p> Ordered Lists </p>
<ol class="c">
<li>one</li>
<li>two</li>
<li>three</li>
</ol>

<ol class="d">
<li>one</li>
<li>two</li>
<li>three</li>
</ol>

</body>

</html>

Example 2 This example describes the CSS List with theotegilist-
style-image where the values are set to url ofrttege.

<IDOCTYPE html>

<html>

<head>
<title> CSS list-style-image Property </title>
<style>

ul {

list-style-image:

url("https://contribute.noun.edu.ng/wp-content/wgale/listitem-
1.png");

}
</style>
</head>

<body>
<hl>
IFT 203 Class
</h1>
<p> Unordered lists </p>
<ul>
<li>1</li>
<li>2</li>
<li>3</li>
</ul>
</body>

</html>

Styling Lists: The list can be formatted in CSS.ff€ent colors,
borders, backgrounds, and paddings can be sdtddists.
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Example 3: This example describes the CSS List &ltke various
styling properties are applied to the element.

<IDOCTYPE html>

<html>

<head>

<style>

ul.a {
list-style: square;
background: pink;
padding: 20px;

}
</style>
</head>

<body>
<h2>

IFT 203 Class
</h2>
<p> Unordered lists </p>
<ul class="a">
<li>one</li>
<li>two</li>
<li>three</li>
</ul>
</body>

</html>
3.8 CSS Tables

A tablein CSS is used to apply the various styling prdpsrtto
the HTML Table elements to arrange the data in rang columns, or
possibly in a more complex structure in a propenganized manner.
Tables are widely used in communication, reseaold, data analysis.
The table-layout property in CSS can be utilizedigplay the layout
of the table. This property is basically used tts ¢be algorithm that is
used to layout <table>cells, rows, and columns.

Properties:

Border: It is used for specifying borders in theléa

Syntax:

border: table width table_color;

Example 1: This example describes the CSS Tabéppdy the border
property.

<IDOCTYPE html>

<html>
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<head>
<style>
body {
text-align: left;
}

hl{
color: green;
}

table,
th,
td {

[* Styling the border. */
border: 1.5px solid blue;
}
</style>
</head>

<body>

<h1> IFT 203 Class </h1>
<h2>Add border to table:</h2>
<table>

<tr>

<th>Roll No.</th>
<th>Name</th>

</tr>

<tr>

<td>1</td>
<td>A_B_C</td>

</tr>

<tr>

<td>2</td>
<td>X_Y_Z</td>

</tr>

</table>

</body>

</html>

Border Collapse: The border-collapse property teids whether the
browser should control the appearance of the adjaberders that
touch each other or whether each cell should maintastyle.

Syntax:

border-collapse: collapse/separate;
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Example 2: This example describes the CSS Tablegplying the
border-collapse property.

<IDOCTYPE html>

<html>

<head>
<style>
body {
text-align: left;
}

hl {
color: green,;
}

table.one {

/* Styling border collapse for table oné. *
border-collapse: collapse;

}

table.two {

[* Styling border separate for table twb. *
border-collapse: separate;

}

table,
td,
th {
border: 1.5px solid blue;
}

</style>
</head>

<body>

<h1>IFT 203 Class</h1>
<h2>borders collapsed:</h2>
<table class="one">

<tr>

<th>Roll Number</th>
<th>Name</th>

</tr>

<tr>

<td>1</td>
<td>A_B_C</td>
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</tr>

<tr>

<td>2</td>
<td>X_Y_Z</td>
</tr>

</table>

<br>

<br>

<h2>borders separated:</h2>
<table class="two">
<tr>

<th>Roll Number</th>
<th>Name</th>
</tr>

<tr>

<td>1</td>
<td>A_B_C</td>
</tr>

<tr>

<td>2</td>
<td>X_Y_Z</td>
</tr>

</table>

</body>

</html>

Border Spacing: This property specifies the spatevben the borders
of the adjacent cells.

Syntax:

border-spacing: value;

Example 3: This example describes the CSS Tablapgplying the
border-spacing property.

<IDOCTYPE html>

<html>

<head>
<style>

body {
text-align: left;
}

hl{
color: green;
}

table.one {
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border-collapse: separate;

[* Styling the border-spacing

between adjacent cells. */

border-spacing: 10px;

}

table.two {
border-collapse: separate;

[* Styling the border-spacing

between adjacent cells. */

border-spacing: 10px 30px;

}

table,
td,
th {

border: 1.5px solid blue;

}

</style>
</head>

<body>

<h1> IFT 203 Class </h1>
<h2>border spacing:</h2>
<table class="one">

<tr>

<th>Roll Number</th>
<th>Name</th>

</tr>

<tr>

<td>1</td>
<td>A B _C</td>

</tr>

<tr>

<td>2</td>
<td>X_Y_Z</td>

</tr>

</table>

<br>

<br>

<h2>border spacing:</h2>
<table class="two">

<tr>

<th>Roll Number</th>
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<th>Name</th>
</tr>

<tr>

<td>1</td>
<td>A_B_C</td>
</tr>

<tr>

<td>2</td>
<td>X_Y_Z</td>
</tr>

</table>
</body>

</html>

Caption Side: Caption side property is used for tding the
placement of caption in the table. By default, tapg are placed above
the table.

Syntax:

caption-side: top/bottom;

Example 4: This example describes the CSS Tablapplying the
caption-side property to control the placementhef Table caption.
<IDOCTYPE html>

<html>

<head>
<style>
body {
text-align: left;
}

hl{
color: green;
}

table.one {
border-collapse: separate;
border-spacing: 10px;

[* Controlling the placement of caption. */
caption-side: top;

}

table.two {
border-collapse: separate;
border-spacing: 10px;
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[* Controlling the placement of caption. */
caption-side: bottom;

}

table,
td,
th {
border: 1.5px solid blue;
}
</style>
</head>

<body>

<h1> IFT 203 Class</h1>
<h2>Caption on top:</h2>
<table class="one">
<caption>Caption at the top of the table.</caption>
<tr>

<th>Roll Number</th>
<th>Name</th>

</tr>

<tr>

<td>1</td>
<td>A_B_C</td>

</tr>

<tr>

<td>2</td>
<td>X_Y_Z</td>

</tr>

</table>

<br>

<br>

<h2>Caption at bottom:</h2>
<table class="two">
<caption> Caption at the bottom of the table </mapt
<tr>

<th>Roll Number</th>
<th>Name</th>

</tr>

<tr>

<td>1</td>
<td>A_B_C</td>

</tr>

<tr>

<td>2</td>
<td>X_Y_Z</td>

172



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

<ftr>
</table>
</body>

</html>

Empty cells: This property specifies whether or twdisplay borders
and background on empty cells in a table.

Syntax:

empty-cells:show/hide;

Example 5: This example describes the CSS Tablagplying the
empty-cell property that specifies whether to dagpthe borders or not
in the empty cells in a table.

<IDOCTYPE html>

<html>

<head>
<style>
body {
text-align: left;
}

hl {
color: green;
}

table.one {
border-collapse: separate;
border-spacing: 10px;

/* Hiding empty cells border */
empty-cells: hide;

}

table.two {
border-collapse: separate;
border-spacing: 10px;

[* Display empty cells border */
empty-cells: show;

}

table,
td,
th {
border: 1.5px solid blue;
}
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</style>
</head>

<body>

<h1> IFT 203 Class</h1>
<h2>empty cells hide:</h2>
<table class="one">
<tr>

<th>Roll Number</th>
<th>Name</th>

</tr>

<tr>

<td>1</td>

<td></td>

</tr>

<tr>

<td>2</td>
<td>X_Y_Z</td>

</tr>

</table>

<br>

<br>

<h2>empty cells show:</h2>
<table class="two">
<tr>

<th>Roll Number</th>
<th>Name</th>

</tr>

<tr>

<td>1</td>

<td></td>

</tr>

<tr>

<td>2</td>
<td>X_Y_Z</td>

</tr>

</table>

</body>

</html>

Table layout: The table layout property is usedsé&d up the layout
algorithm used for the table.

Syntax:

table-layout:auto/fixed,;

Example 6: This example describes the CSS Tablegplying the
table layout property.
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<IDOCTYPE html>
<html>

<head>
<style>
body {
text-align: left;
}

hl {
color: green;
}

table.one {
width: 80px border-collapse: separate;
border-spacing: 10px;

/* Layout of table is auto. */
table-layout: auto;

}

table.two {
width: 80px border-collapse: separate;
border-spacing: 10px;
[* Layout of table is fixed. */
table-layout: fixed;

}

table,
td,
th {
border: 1.5px solid blue;
width: 80px;
}
</style>
</head>

<body>

<h1> IFT 203 Class</h1>
<h2>auto table layout:</h2>
<table class="one">

<tr>

<th>Roll Number</th>
<th>Name</th>

</tr>

<tr>
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<td>1</td>

<td>A B CDEFGHIJKLMNO P</td>
</tr>

<tr>

<td>2</td>

<td>X_Y_Z</td>

</tr>

</table>

<br>

<br>

<h2>fixed table layout:</h2>
<table class="two">

<tr>

<th>Roll Number</th>
<th>Name</th>

</tr>

<tr>

<td>1</td>

<td>A B CDEFGHIJKLMN O P</td>
</tr>

<tr>

<td>2</td>

<td>X_Y_ZzZ</td>

</tr>

</table>

</body>

</html>

Self-Assessment Exercise(s)

(1)  Which of the following is the correct syntax link an external
CSS file in an HTML document?

A. <link rel="stylesheet" type="text/css" href=y&ts.css">

B. <stylesheet>styles.css</stylesheet>

C. <css link="styles.css">

D. <style src="styles.css"></style>

Answer: A. <link rel="stylesheet" type="text/csstelfi="styles.css">

(2) What does the 'C' in CSS stand for?
A. Color

B. Code

C. Cascading

D. Common

Answer: C. Cascading
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(3)  Which property is used to change the backgilocolor of an
element in CSS?

A. color
B. background
C. bgcolor

D. background-color
Answer: D. background-color

(4) How can you make a list that lists its itemghwsquares in

CSS?
A. list-type: square;
B. list-style-type: square;
C. list-style: square;
D. list-square: true;

Answer: B. list-style-type: square;

(5)  Which of the following selectors is used tophpa style to a
group of elements with the same class in CSS?

A. #classname

B. .classname

C. classname

D. *classname

Answer: B. .classname

Conclusion

This unit has equipped you with the foundationadbwledge and skills
necessary to effectively style and layout web payes have learned
how to use selectors, properties, and values tty agpious styles and
understand the importance of the cascade, inheataand specificity
in resolving conflicts between styles. By masteringse concepts, you
are now able to create visually appealing and mesipe designs that
enhance the user experience. As you continue tdoexpmore
advanced CSS technigues and practices, this foiomddt
understanding will serve as a crucial building kloc your journey
toward becoming a proficient web developer.

n 4.0 Summary

Introduction to CSS unit provides an essential vy of CSS, a key
technology for styling web pages. It begins witle ttundamental
concept of separating content (HTML) from preseatat(CSS),

highlighting the benefits of this approach, sucheasier maintenance
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and greater flexibility. The unit covers basic swot including

selectors, properties, and values, and demonstnatggo link CSS to
HTML documents. It also introduces different typ#sselectors and
explains the cascading and inheritance principlest govern how
styles are applied. Through examples and exercisssners gain
practical skills in creating visually appealing atwhsistent web pages.
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Unit 2 Styling with Cascading Style Sheet
Contents

1.0 Introduction
2.0 Intended Learning Outcomes (ILOS)
3.0 Main Content
3.1 CSS selectors and style rules
3.2 Margins and padding
3.3 Positioning HTML elements with CSS
3.4 CSS media queries and responsive design
3.5 Alignment and Text Transformations
4.0 Summary
5.0 References/Further Reading

@ 1.0 Introduction

CSS is a fundamental skill in web development thatsforms basic
HTML documents into visually appealing and wellestiured web
pages. CSS is a style sheet language that allowelajeers to control
the layout, design, and presentation of web conténtworks by
applying styles to HTML elements using a variety seflectors and
properties, enabling precise control over aspeaath sis colors, fonts,
spacing, and overall page layout. By separatingesdn(HTML) from
presentation (CSS), developers can maintain cleaaredt more
manageable code, enhance the user experiencenauckea consistent
look and feel across multiple web pages.This uniStyling with CSS
will cover essential concepts and techniques,istawith the basics of
including CSS in HTML documents through inline, emal, and
external styles. Learners will explore the varidypes of selectors,
including class, ID, and pseudo-selectors, to taspecific elements
for styling. Key CSS properties for layout contrelich as display,
position, and float, will be examined, along witkchniques for
creating responsive designs that adapt to diffeseméen sizes and
devices. By the end of this unit, students will dguipped with the
knowledge and skills to create well-designed, dsendly web pages
that leverage the full power of CSS.
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u@ 2.0 Intended Learning Outcomes (Qs)

By the end of this unit, you will be able to:

. discuss the CSS selectors and style rules
. explain margins and padding
. discuss Positioning HTML elements with CSS
. explain CSS media queries and responsive design
. explain alignment and text transformations
e

110

3.0 Main Content
3.1 CSS selectors and style rules

The CSS standard defines selectors and style rdlbes. syntax is
defined as follows:
selector { property:value; }
A selector can be one of a predefined identifiee.§., H1), a class
name (e.g. .myclass), or an identifier (e.g. #mguaid).
In CSS an identifier is supposed to be unique acadiof the elements
in a page (or window in our case) while a class banassigned to
several elements.
For example, the following CSS file defines theesand color of the
'h1' tag.

h1 { color:red; font-size:48px; }
CSS pseudo classes

CSS pseudo-classes are used to qualify attributeselectors. For
example, you can select a visited link in HTML atite style is
different.

a:visited { color:red; }

2. Exercise: Style an HTML page with CSS

In the following you create a local html page amylesit with CSS.
Create a new directory and create the following ¢illed 'styles.css'.
[* this is a comment */

[* we style only the hl element*/

hl {
border-style:solid none solid solid;
color:red;

}
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In the same directory define the following HTML€ilThis file defines
that it uses the 'styles.css' style sheet file ftbensame same directory.
<IDOCTYPE html>

<html>

<head>

<titte>An HTML5 Document</title>

<link href="styles.css" rel="stylesheet" type="tk&s">

</head>

<body>

<h1>Your first HTML5 page</h1>

<p>This is a <a href="http://www.vogella.com">linke> to another
webpage</p>

<!-- this is a comment -->

</body>

</html>

3. HTML container via id and class

HTML allows to define sections via 'div' container§hese 'div'
containers can be used to style parts of the HTMicudent
differently. For this purpose you can identify tliev containers
via id or class attributes.

While id and class generate the same output, anust be unique in
the HTML document while the class attribute can defined for
several HTML elements in a page. CSS allows tcestlyese elements
via special selectors.

The following rule applies:

Styling div containers
Definition CSS selection rul
<div id="myid">Content</div: #myid {cssrules...}

<div class="myclass">Content</div> .myclass {css rules...}

The following example demonstrate both usages. tErethe
file stylesdiv.css

[* this is a comment */

[* we style only the hl element*/

#numberl {
color:red;

}

#number2 {
color:blue;

}
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.classl {
font-weight: bold;
}

.class2{

font-weight: normal;

color: green,;
}
Create the following HTML file to use the style she
<IDOCTYPE html>
<html>
<head>
<title>An HTML5 Document</title>
<link href="stylesdiv.css" rel="stylesheet" typeekt/css">
</head>
<body>
<div id="numberl"> Some Text </div>
<div id="number2"> Another Text</div>
<div class="class1"> Styling with classes </div>
<div class="class2"> Another class </div>
</body>
</html>
You can also select by position in the HTML docummédtor example
'td a' only selects links which are within a tatwev.
You can also use other attributes for example oleviing will define
certain styling for links which have been visited aver which the
mouse hovers. They will identify if you have a liakeady visited or if
the mouse hovers over a link and will change thspldy of the link
accordingly.
a.visited {color:grey}
a:hover {text-decoraton:underline}
CSS includes
A CSS file can import other CSS files via the '@aripstatement. It
must be the first rule in the style sheet using'@amport' statement.
@import "mystyle.css";
@import url("mystyle.css");
If you want to import a css file from a html fileis better to use the
following statement:
<link rel="stylesheet" href="include.css">
and not
@import "mystyle.css";

@import url("mystyle.css");
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3.2 Margins and padding

Margins

A block element can be thought of as a box thataine something.
This box has a border to other elements and youimtumence the
distance to other elements via the 'margin' anddipay' settings.
Margin defines the outer distance of other elemexsi can set values
for top, right, bottom, and left.

Top

Bottom

You can define the margins for a box individually acombine them
into one statement.
body {
margin-top: 10px;
margin-right: 120px;
margin-bottom: 20px;
margin-left: 8px;
}
body {
margin: 10px 120px 20px 8px;
}

183



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

Padding

Padding defines the inner distance of elementsdend of the box.
<IDOCTYPE html>

<html>

<head>

<title>Margin, padding test</title>

<link href="styles.css" rel="stylesheet" type="tke&s">

</head>

<body>
<p id="test">Your first HTML5 page</p>
</body>
</html>
#test {
width: 200px;
height: 60px;
padding: 10px;
border: 5px dotted blue;
margin: 5px, 10px, 20px, 30px;
}
The total size of the HTML box is defined by théial size of the box,
plus the margins the padding, and a border, ifnaefi

3.3  Positioning HTML elements with CSS

CSS allows to setup of elements with fixed, relatadd absolute
positions. Relative is the standard and will chatige distribution of
the different text containers based on the availaphce.

Frequently you want to make sure that you boxeg staa specific
place. You can use postion:absolute for this. Acklelement with this
style will be removed from the normal flow of theTML page and
will have a fixed space. For example:
<IDOCTYPE html>
<html>
<head>
<title>An HTML5 Document</title>
<style type="text/css">
#center {
position: absolute;
width: 200px;
left: 400px;
background-color: green;
}
#left {
position: absolute;
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width: 200px;
background-color: blue;
top:200px;
}
#right {
position: absolute;
background-color: red;
left: 200px;
width: 200px;
}
</style>
</head>
<body>
<h1>HTML5 with CSS positioning</h1>
<p id="center">Center fixed box</p>
<p id="left">Left fixed box</p>
<p id="right">Right fixed box</p>

</body>
</html>
If you want to have a element always on a certasitfpn you can use
the fixed position and will not move even if yourat down the
HTML page.
<IDOCTYPE html>
<html>
<head>
<titte>An HTML5 Document</title>
<style type="text/css">
p.position_fixed {
position: fixed;
top: 200px;
right: 5px;
}
</style>
</head>
<body>
<h1>HTML5 with CSS positioning</h1>
<p class="position_fixed"><a
href="http://www.twitter.com/vogella">Follow
vogella on twitter</a></p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
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<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>
<p>lots of information here</p>

</body>

</html>

CSS-based layout

You can use HTML div container and CSS to layouirywebpage.
Your example the following webpage uses div corgain
<IDOCTYPE HTML PUBLIC "-//W3C//IDTD HTML 4.01//EN">
<html>

<head>

<title>This is a tile</title>

<link href="styleslayout.css" rel="stylesheet" typjeext/css">
</head>

<body>

<div id="header">Header Section</div>

<div id="leftcol">Left Section</div>

<div id="rightcol">Right Section</div>

<div id="content">Content Section</div>

<div id="footer">Footer Section</div>

</body>

</html|>

<style type ="text/css">

body {
margin: 0px;
padding: Opx;
}

#header {
background: #aba;
width: 100%;

}

#leftcol {
background: #aaa;
float: left;
width: 20%;
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height: 500px;
}

#rightcol {
background: #aaa;
float: right;
width: 20%;
height: 500px;

}

#content {
background: #eee;
float: left;
width: 59%:;
height: 500px;

}

#footer {
background: #aba;
clear: both;
width: 100%;
}
</style>
This result in the following layout.

Header Secaon
Le#t Section “catest Secaon Right Secton

Footer Secaon

3.4 CSS media queries and responsive design

Via CSS you can use media queries to define CSthgetbased on
certain criteria. A common use case is to haveerbfit CSS based
styling for devices with only limited pixels andhet designs for larger
screens.

For example the following CSS defines a fixed positfor a search
box. If the screen has a maximum width of 750 es ldifferent styling
Is used.

#searchfixed {

187



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

position: fixed;
top: 8px;
right: 200px;
Z-index: 4;
width:200px;

}

#searchwrapper{
width:100%;
height:40px;

position:relative;

}

#search_field {
margin-left:40px;
height:20px;
width:150px;

border:none;
background-color:#fcfcfc;
border-radius:5px;
-moz-border-radius:5px;
-webkit-border-radius:5px;
padding-left: 5px;

}

#search_button {

position:absolute;
top:3px;
right:15px;

}

@media screen and (max-width: 750px) {

#topnav {
height: 80px;
}

#topnav ul {
width: 100%;
}

#logo {
top: 30px limportant;
}

#searchfixed {
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top: 45px limportant;
left: O;
right: auto limportant;

}

#search_button {
right: 45px !limportant;
}

#search_field {
margin-left: 0.55em;
}

#container, #trainingcontainer {
margin: 90px auto limportant;
}

}

Defining size

The most consist way to define size is the unit \ehich is a relative
unit to the font-size. 1em is as large as the sire¢. You can use lem
for defining the space between words (word-spaciag)etters (letter-
spacing) or to define the line height (line heigtithn HTML element.
text-indent allows you to define the intent of tfiest line of a
paragraph. text-indent: -1em put the first lingteblefore the rest of the
text.

3.5 Alignment and Text transformations

Via text-align, you can define how your contentt(oaly text) should
be aligned. text-transform allows to transform te&t to upper, or
lower case or to capitalize the first letter.
text-transform:uppercase;

text-transform:lowercase;

text-transform:capitalize;

text-align:left;
text-align:right;
text-align:center;
text-align:justify;

Versioning of CSS

The versioning of css files is not mandatory, bubuld be very useful
to force the browser to load a changed css fileeats of using the CSS
caching.
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To achieve this just add ?version=1.1 at the enthefcss file name
when referencing to the file.

So instead of calling a css file like this:
https://www.vogella.com/css/companyfooter.css

you should replace it with
https://www.vogella.com/css/companyfooter.css?oersl. 1

The wording after the '?' has no relevance andbzachosen freely.
With this solution, your css changes are immedyatedible and you
do not need to refresh your browser with CTRL F&lyou see them.
Additionally the name of the css file keeps the samhich saves you a
global search and replacement.

CSS editor usage in Eclipse

Eclipse has an integrated CSS editor which by detapports CSS2.
To see the new CSS3 properties you must activagdeature.

You can activate it per file, Dynamic Web Project $tatic Web
Project, but not for other types of Projects. laiso not available as a
workspace-wide preference.

First, just make sure you have installed the Webtk&ge of Eclipse.
Otherwise, you won't see the Web Content Settingghe Properties
page. In Eclipse go to Help> Install New Software ...— select your

Eclipse release software site select the Web Package Press Next
>

Available Software

Check the items that you wish to install. )l—
)

Work with: ‘http://download.eclipse.org/re[eases/neor{ v Add...

Find more software by working with the "Available Software Sites" preferences.

Name Version
0 Linux Tools
Mobile and Device Development
Modeling
0 Performance, Profiling and Tracing Tools
Programming Languages
SOA Development
Testing
& 000 Web, XML, Java EE and OSGi Enterprise Development

vV VYVYVYVVYVY

Select All Deselect All 31items selected |
|

Details
Tools to help create web applications, including JavaScript, XML, XSL, XSD, HTML, XHTML, CSS, JSP, EJBs, Webservices, JPA tand OSGi Enterprise
More... [

& show only the latest versions of available software & Hide items that are already installed
& Group items by category What is already installed?
Show only software applicable to target environment

& Contact all update sites during install to find required software

@ Next > Cancel
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After the installation perform the following steps:

Select a CSS file, Dynamic Web Project or StaticbWrRroject and
right-click on it

Click on Properties

Select the Web Content Settings

Set the CSS Profile value to "CSS3: Cascading Skikets, level 3"
Click the OK button.

[ Properties for articles.css

& Web Content Settings =

Resource The type of CSS to use. The project settingis used if you

Git specify "none."

Run/Debug Setti . :
L U? ?_ e CSS Profile: | CSS3: Cascading Style Sheets, level 3

Web Content Settings

Restore Defaults Apply

@ Cancel ‘ OK

This guide applies to Eclipse releases up to M&fish Neon M6 the
default CSS profile will be set to CSS3.

Self-Assessment Exercise(s)

(1) Which CSS property is used to change the takorcof an
element?

a) font-color

b) text-color

C) color

d) text-style

Answer: c) color

(2) How do you make each word in a text start wittapital letter
using CSS?

a) text-transform: uppercase,;

b) text-transform: lowercase;
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c) text-transform: capitalize;
d) text-transform: initial;
Answer: c) text-transform: capitalize;

(3)  Which CSS property is used to change the hackygl color of
an element?

a) background-color

b) color

c) bg-color

d) background-style

Answer: a) background-color

(4) How do you select an element with the id "regddh CSS?
a) .header

b) header

c) #header

d) *header

Answer: c) #header

(5) Which property is used to control the spaceveen lines of text?
a) line-height

b) letter-spacing

C) text-spacing

d) word-spacing

Answer: a) line-height

Conclusion

CSS is essential for web development, enablinggdess to enhance
the visual appeal and user experience of websitestieely. Through

the comprehensive exploration of CSS syntax, sailectproperties,
and responsive design principles, learners canteraasthetically
pleasing, dynamic, and accessible web pages. Beratahding the
cascade, inheritance, and specificity, developansetficiently manage
complex styles across multiple pages. Ultimatelyfipiency in CSS

not only empowers developers to implement soplatt design
elements but also lays a solid foundation for adedn web

technologies and frameworks.

@

CSS is a fundamental aspect of web developmenbliagadesigners
to control the visual presentation of web pagesS G8ows for the
separation of content HTML from design, providingrere flexible

4.0 Summary
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and efficient method for styling web pages. By gs€@SS, developers
can apply styles such as colors, fonts, spacing,layout properties to
HTML elements, ensuring a consistent look acroskipie pages of a
website. This separation not only enhances maialality but also
improves the user experience by allowing for fapege loading times
and easier adjustments to the site's design.CS&tegeon a rule-based
system where selectors target HTML elements, acthd&ions within
curly braces define the style properties to be iadplThese rules can
be applied inline, embedded within the HTML fileing the <style>
tag, or in external style sheets linked via thenkh tag. The cascading
nature of CSS means that styles can be overridgemdre specific
rules or those defined later in the stylesheebvwatig for sophisticated
and nuanced design control. Advanced features asamnedia queries
enable responsive design, adapting the layoutfterdnt screen sizes
and devices, while CSS frameworks like Bootstrapvigle pre-
designed components and grid systems to streartlaelevelopment
process.
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MODULE 4 INTRODUCTION TO JAVASCRIPT
MODULE INTRODUCTION

Introduction to JavaScript a foundational modulsigieed to equip you
with the essential skills and knowledge to stanlicg in JavaScript.
JavaScript is a versatile, high-level programmiagguage that enables
developers to create dynamic and interactive weahlicgtions. This
module will guide you through the basics, layingadid foundation for
your journey into web development. From simple foralidations to
complex animations and single-page applicationsaSeript is the
backbone of modern web development. This moduldesigned to
guide you through the fundamental concepts andagyot JavaScript,
making it accessible even if you have no prior progming experience.
By the end of this course, you will have the skills write and
understand basic JavaScript code and apply it tbamse the
functionality of web pages.Throughout this modyleu will explore a
variety of essential topics, including variablesitad types, operators,
control structures, functions, objects, and arr@dditionally, you will
learn how to manipulate the Document Object Mo@#DK) to create
dynamic and interactive web pages. The module @sers debugging
techniqgues and best practices to help you writanglefficient, and
maintainable code. With a mix of theoretical knodge and practical
assignments, this module aims to build a solid d@fion in JavaScript,
preparing you for more advanced studies in web ldpweent and
beyond. Get ready to dive into coding and transfgour ideas into
interactive web applications.

Unit 1 Basics of JavaScript

Unit 2 JavaScript Functions
Unit 3 Document Object Model (DOM) Manipulation
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Unit 1 Basics of JavaScript
Contents

1.0 Introduction
2.0 Intended Learning Outcomes (ILOS)
3.0 Main Content
3.1 Introduction to JavaScript
3.2 Code structure
3.3 Comments
3.4 Variables
3.5 Data types
3.6 Interaction: alert, prompt, confirm
3.7 Basic operators, maths
4.0 Summary
5.0 References/Further Readings

Q 1.0 Introduction

JavaScript is a versatile and powerful programmargguage that is
essential for creating dynamic and interactive vwoemtent. Unlike

HTML and CSS, which structure and style web pagespectively,

JavaScript adds behavior to web pages, making ssipte to create
features such as interactive forms, animations, r@ad-time content
updates. This unit on the Basics of JavaScript willoduce you to the
fundamental concepts and syntax of the languagsyiging a solid

foundation for understanding how JavaScript caruded to enhance
web development projects. We will cover essentiglids including

variables, data types, operators, control strustufenctions, and
events, each of which plays a crucial role in bogdinteractive web
applications. By the end of this unit, you will leathe knowledge and
skills to write basic JavaScript programs and irdég them into web
pages to create interactive user experiences.

u 2.0 Intended Learning Outcomes (ILOs)

By the end of this unit, you will be able to:

. discuss the Code structure

. explain Comments

. discuss Variables and data types

. explain interaction: alert, prompt, confirm

. explain basic operators, maths
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3.0 Main Content
3.1 Introduction to JavaScript

Let’'s see what's so special about JavaScript, wieatan achieve with
it, and what other technologies play well with it.

JavaScript was initially created to “make web pagde”.The
programs in this language are called scripts. Tdey be written right
in a web page’s HTML and run automatically as thgeloads.Scripts
are provided and executed as plain text. They doeed special
preparation or compilation to run.In this aspe&yalbcript is very
different from another language called Java.

When JavaScript was created, it initially had aeothname:

“LiveScript”. But Java was very popular at that &nso it was decided
that positioning a new language as a “younger lerdtof Java would

help.

But as it evolved, JavaScript became a fully indelemt language with
its own specification called ECMAScript, and nowh#s no relation to
Java at all.

Today, JavaScript can execute not only in the beswsut also on the
server, or actually on any device that has a sppcagram called the
JavaScript engine.

The browser has an embedded engine sometimes eall@éavaScript
virtual machine”.

Different engines have different “codenames”. Baraple:
V8 — in Chrome, Opera, and Edge.

Spider Monkey — in Firefox.
...There are other codenames like “Chakra” for IEBvaScriptCore”,
“Nitro” and “SquirrelFish” for Safari, etc.

The terms above are good to remember because teeyised in
developer articles on the internet. We'll use them. For instance, if
“a feature X is supported by V8”, then it probalWprks in Chrome,
Opera and Edge.

How do engines work?
Engines are complicated. But the basics are easy.
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The engine (embedded if it's a browser) reads Eesit) the script.
Then it converts (“compiles”) the script to machouale.
And then the machine code runs, pretty fast.

The engine applies optimizations at each step efpitocess. It even
watches the compiled script as it runs, analyzesdhata that flows
through it, and further optimizes the machine cduesed on that
knowledge.

What can in-browser JavaScript do?

Modern JavaScript is a “safe” programming langualjedoes not
provide low-level access to memory or the CPU, bseait was
initially created for browsers which do not requie

JavaScript's capabilities greatly depend on theirenment it's
running in. For instance, Node.js supports fundiothat allow
JavaScript to read/write arbitrary files, perforetwiork requests, etc.
In-browser JavaScript can do everything related webpage
manipulation, interaction with the user, and thdserver.

For instance, in-browser JavaScript is able to:

Add new HTML to the page, change the existing contenodify
styles.

React to user actions, run on mouse clicks, poimevements, key
presses.

Send requests over the network to remote servaranldad and
upload files (so-called AJAX and COMET technologies

Get and set cookies, ask questions to the vistww messages.
Remember the data on the client-side (“local stetag
What CAN'T in-browser JavaScript do?

JavaScript's abilities in the browser are limited drotect the user’s
safety. The aim is to prevent an evil webpage fiamuoessing private
information or harming the user’s data.

Examples of such restrictions include:

JavaScript on a webpage may not read/write arlifilas on the hard
disk, copy them or execute programs. It has noctiaecess to OS
functions.

Modern browsers allow it to work with files, butetlaccess is limited

and only provided if the user does certain actidikg, “dropping” a
file into a browser window or selecting it via amput> tag.

197



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

There are ways to interact with the camera/microghand other
devices, but they require a user’s explicit permissSo a JavaScript-
enabled page may not sneakily enable a web-canudrserve the
surroundings and send the information to the NSA.

Different tabs/windows generally do not know abaedch other.
Sometimes they do, for example when one window UsgaScript to
open the other one. But even in this case, JavatSitdm one page
may not access the other page if they come froferéifit sites (from a
different domain, protocol or port).

This is called the “Same Origin Policy”. To workoand that, both
pages must agree for data exchange and must corsja@tial
JavaScript code that handles it. We’'ll cover tinathie tutorial.

This limitation is, again, for the user's safety. Avage
from http://anysite.com which a user has openedtmas be able to
access another browser tab with the URL http://gown, for
example, and steal information from there.

JavaScript can easily communicate over the ndid@server where the
current page came from. But its ability to recenyata from other
sites/domains is crippled. Though possible, it nexpu explicit

agreement (expressed in HTTP headers) from the teegide. Once
again, that's a safety limitation.

Such limitations do not exist if JavaScript is usedtside of the
browser, for example on a server. Modern browsds® allow
plugins/extensions which may ask for extended p&sions.

What makes JavaScript unique?

There are at least three great things about Javasscr

. Full integration with HTML/CSS.

. Simple things are done simply.

. Supported by all major browsers and enabled byultefa
JavaScript is the only browser technology that coedh these
three things.

That's what makes JavaScript unique. That's whyg ithe most
widespread tool for creating browser interfaces.

That said, JavaScript can be used to create servexsbile
applications, etc.

Languages “over” JavaScript
The syntax of JavaScript does not suit everyone&€sds. Different
people want different features.
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That's to be expected because projects and reqgeirsnare different
for everyone.

So, recently a plethora of new languages appeanstich
are transpiled (converted) to JavaScript beforg tha in the browser.
Modern tools make the transpilation very fast aiamhgparent, actually
allowing developers to code in another languageaand-converting it
“under the hood".

Examples of such languages:

. Coffee Script is “syntactic sugar” for JavaScrifitintroduces
shorter syntax, allowing us to write clearer andrenprecise
code. Usually, Ruby devs like it.

. TypeScript is concentrated on adding “strict dagpirtg” to
simplify the development and support of complextays. It is
developed by Microsoft.

. Flow also adds data typing but in a different wagveloped by
Facebook.

. Dart is a standalone language that has its endiae runs in
non-browser environments (like mobile apps), bsbatan be
transpiled to JavaScript. Developed by Google.

. Brython is a Python transpiler to JavaScript thaaldes the
writing of applications in pure Python without J&eaipt.

. Kotlin is a modern, concise, and safe programmiaigguage
that can target the browser or Node.

There are more. Of course, even if we use one e$ethtranspired
languages, we should also know JavaScript to utatedsvhat we'’re
doing.

3.2 Code structure
The first thing we’ll study is the building blocks code.

Statements

Statements are syntax constructs and commandpdhfatrm actions.
We've already seen a statement, alert('Hello, worlethich shows the
message “Hello, world!”.

We can have as many statements in our code as we S@tements
can be separated with a semicolon.

For example, here we split “Hello World” into twéeds:

alert('Hello"); alert("World');

Usually, statements are written on separate limesnake the code
more readable:

alert('Hello");
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alert('World");

Semicolons

A semicolon may be omitted in most cases wheneabneak exists.
This would also work:

alert('Hello")

alert('World")

Here, JavaScript interprets the line break as aplicit” semicolon.
This is called an automatic semicolon insertion.

In most cases, a newline implies a semicolon. Buin“most cases”

does not mean “always”!

There are cases when a newline does not mean aaemi For

example:

alert(3 +

1

+ 2);

The code outputs 6 because JavaScript does not geaicolons here.
It is intuitively obvious that if the line ends Wit plus "+", then it is
an “incomplete expression”, so a semicolon therald/de incorrect.
And in this case, that works as intended.

But there are situations where JavaScript “fails” © assume a
semicolon where it is really needed.

Errors which occur in such cases are quite hafohtband fix.

An example of an error

If you're curious to see a concrete example of sarckerror, check this
code out:

alert("Hello");

[1, 2].forEach(alert);

No need to think about the meaning of the brackeiad forEach yet.
We'll study them later. For now, just remember teeult of running
the code: it shows Hello, then 1, then 2.

Now let’s remove the semicolon after the alert:

alert("Hello")

[1, 2].forEach(alert);

The difference compared to the code above is onl character: the
semicolon at the end of the first line is gone.

If we run this code, only the first Hello shows dathere’s an error,
you may need to open the console to see it). TAere0 numbers any
more.

That's because JavaScript does not assume a semibefore square
brackets [...]. So, the code in the last exampléraated as a single
statement.

Here’s how the engine sees it:

200



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

alert("Hello")[1, 2].forEach(alert);

Looks weird, right? Such merging in this case & prong. We need
to put a semicolon after alert for the code to wookrectly.

This can happen in other situations also.

We recommend putting semicolons between statenwren if they
are separated by newlines. This rule is widely &elbpby the
community. Let's note once againit—is possibleto leave out
semicolons most of the time. But it's safer — eggibcfor a beginner —
to use them.

3.3 Comments

As time goes on, programs become more and more leamix
becomes necessary to acttmmentsvhich describe what the code
does and why.

Comments can be put into any place of a scriptyTden't affect its
execution because the engine simply ignores them.

One-line comments start with two forward slash chaacters//.

The rest of the line is a comment. It may occugulbline of its own
or follow a statement.

Like here:

/I This comment occupies a line of its own

alert('Hello";

alert("World"); // This comment follows the stateme

Multiine comments start with a forward slash and a
asterisk/* and end with an asterisk and a forward slash/.

Like this:

[* An example with two messages.

This is a multiline comment.

*/

alert('Hello";

alert('World");

The content of comments is ignored, so if we putecmside /* ... */,
it won’t execute.

Sometimes it can be handy to temporarily disalpara of code:

[* Commenting out the code

alert('Hello";

*/

alert('World");

Use hotkeys!

In most editors, a line of code can be commented byupressing
the Ctrl+/ hotkey for a single-line comment and stmng
like Ctrl+Shift+/ — for multiline comments (seleatpiece of code and
press the hotkey). For Mac, try Cmd instead of &ud Option instead
of Shift.

Nested comments are not supported!

There may not be /*...*/ inside another /*...*/.
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Such code will die with an error:
/*

[* nested comment ?1? */
*/
alert( 'World" );
Please, don't hesitate to comment on your code.
Comments increase the overall code footprint, bat's not a problem
at all. Many tools minify code before publishingtd a production
server. They remove comments, so they don’t appeé#ne working
scripts. Therefore, comments do not have negatiffects on
production at all.

3.4 Variables

Most of the time, a JavaScript application needswork with
information. Here are two examples:

An online shop — the information might include gedxking sold and a
shopping cart.

A chat application — the information might includsers, messages,
and much more.

Variables are used to store this information.

A variable

A variable is a “named storage” for data. We cam wariables to store
goodies, visitors, and other data.

To create a variable in JavaScript, use the letvioeg.

The statement below creates (in other woddslare$ a variable with
the name “message”:

let message;

Now, we can put some data into it by using thegassent operator =:
let message;

message = 'Hello’; // store the string 'Hello' Ire tvariable named
message

The string is now saved into the memory area aasatiwith the
variable. We can access it using the variable name:

let message;

message = 'Hello!’;

alert(message); // shows the variable content

To be concise, we can combine the variable deateraind assignment
into a single line:

let message = 'Hello!"; // define the variable asdign the value
alert(message); // Hello!

We can also declare multiple variables in one line:

let user = 'John’, age = 25, message = 'Hello’;
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That might seem shorter, but we don’t recommenéat. the sake of
better readability, please use a single line peatée.
The multiline variant is a bit longer, but easieré¢ad:
let user = 'John’;
let age = 25;
let message = 'Hello’;
Some people also define multiple variables in thigtiline style:
let user = 'John’,
age = 25,
message = 'Hello’;
...0Or even in the “comma-first” style:
let user = 'John’
,age =25
, message = 'Hello’;
Technically, all these variants do the same thBg, it's a matter of
personal taste and aesthetics.
var instead of let
In older scripts, you may also find another keywasal instead of let:
var message = 'Hello';
The var keyword igslmostthe same as let. It also declares a variable
but in a slightly different, “old-school” way.
There are subtle differences between let and warthey do not matter
to us yet. We’ll cover them in detail in the chapi@e old "var".
A real-life analogy
We can easily grasp the concept of a “variabletéf imagine it as a
“box” for data, with a uniquely-named sticker on it
For instance, the variable message can be imagiagda box
labelled "message” with the value "Hello!" in it:
We can put any value in the box.
We can also change it as many times as we want:
let message;

message = 'Hello!";

message = 'World!'; // value changed

alert(message);

When the value is changed, the old data is remérosa the variable:
We can also declare two variables and copy data fooe into the
other.

let hello = 'Hello world!";

let message;

/I copy 'Hello world' from hello into message
message = hello;
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I/l now two variables hold the same data
alert(hello); // Hello world!

alert(message); // Hello world!

Declaring twice triggers an error

A variable should be declared only once.

A repeated declaration of the same variable isreor.e
let message = "This";

Il repeated 'let’ leads to an error

let message = "That"; // SyntaxError. 'message' &lasady been
declared

So, we should declare a variable once and then tefewithout let.
Functional languages

It's interesting to note that there exist so-calhede
functional programming languages, such as Haskd#llat forbid
changing variable values.

In such languages, once the value is stored “inbibe’, it's there
forever. If we need to store something else, timguage forces us to
create a new box (declare a new variable). We can&e the old one.
Though it may seem a little odd at first sight,sadéanguages are quite
capable of serious development. More than thatetlaee areas like
parallel computations where this limitation confeestain benefits.
Variable naming

There are two limitations on variable names in $aviot:

The name must contain only letters, digits, ordjabols $ and _.

The first character must not be a digit.

Examples of valid names:

let userName;

let test123;

When the name contains multiple words, camelCassoimmonly
used. That is: words go one after another, eachdvenicept first
starting with a capital letter: myVeryLongName.

What's interesting — the dollar sign '$' and thelenscore ' ' can also
be used in names. They are regular symbols, jkstlétters, without
any special meaning.

These names are valid:

let $ = 1, // declared a variable with the name "$"

let = 2;// and now a variable with the name "_"

alert($+ _); // 3

Examples of incorrect variable names:

let 1a; // cannot start with a digit

let my-name; // hyphens '-' aren't allowed in thene
Case matters

204



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

Variables named apple and APPLE are two differamtables.
Non-Latin letters are allowed, but not recommended

It is possible to use any language, including Qygriletters, Chinese
logograms and so on, like this:

letumsa ="..."
letF ="...";
Technically, there is no error here. Such namesalosved, but there
is an international convention to use English inaldle names. Even if
we’re writing a small script, it may have a lonfglahead. People from
other countries may need to read it sometime.

Reserved names

There is a list of reserved words, which cannotused as variable
names because they are used by the language itself.

For example: let, class, return, and function aserved.

The code below gives a syntax error:

let let = 5; // can't name a variable "let", error!

let return = 5; // also can't name it "return” oefr

An assignment without use strict

Normally, we need to define a variable before using@ut in the old
times, it was technically possible to create a alde by a mere
assignment of the value without using let. Thidl stbrks now if we
don’t put use strict in our scripts to maintain guatibility with old
scripts.

/I note: no "use strict" in this example

num = 5; // the variable "num" is created if it didexist

alert(num); // 5
This is a bad practice and would cause an errstriat mode:
"use strict";

num = 5; // error: num is not defined

Constants

To declare a constant (unchanging) variable, usstaastead of let:
const myBirthday = '18.04.1982";

Variables declared using const are called “constafithey cannot be
reassigned. An attempt to do so would cause am:erro

const myBirthday = '18.04.1982;

myBirthday ='01.01.2001"; // error, can't reasdigm constant!

When a programmer is sure that a variable will nelange, they can
declare it with constto guarantee and communicdiat fact to
everyone.

Uppercase constants

There is a widespread practice to use constandsiases for difficult-
to-remember values that are known before execution.
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Such constants are named using capital lettersiaderscores.

For instance, let's make constants for colors incalbed “web”
(hexadecimal) format:

const COLOR_RED = "#F00";

const COLOR_GREEN = "#0FO0";

const COLOR_BLUE = "#00F";

const COLOR_ORANGE = "#FF7F00";

/I ...when we need to pick a color

let color = COLOR_ORANGE;

alert(color); /Il #FF7F00

Benefits:

COLOR_ORANGE is much easier to remember than "#PB7F

It is much easier to mistype "#FF7F00" than COLORADIGE.

When reading the code, COLOR_ORANGE is much morammgful
than #FF7F00.

When should we use capitals for a constant and wshenld we name
it normally? Let’'s make that clear.

Being a “constant” just means that a variable’sugahever changes.
But some constants are known before execution @ikeexadecimal
value for red) and some constants @kulatedin run-time, during
the execution, but do not change after their ihdgssignment.

For instance:

const pageLoadTime = /* time taken by a webpadead */;

The value of pageLoadTime is not known before thgepload, so it's
named normally. But it’s still a constant becaus#oesn’t change after
the assignment.

In other words, capital-named constants are onbduss aliases for
“hard-coded” values.

Name things right

Talking about variables, there’s one more extrenmalyortant thing.

A variable name should have a clean, obvious mgamiascribing the
data that it stores.

Variable naming is one of the most important andhglex skills in
programming. A glance at variable names can rewdath code was
written by a beginner versus an experienced deeelop

In a real project, most of the time is spent mddifyand extending an
existing code base rather than writing somethingnpdetely separate
from scratch. When we return to some code aftengisomething else
for a while, it's much easier to find informatiohat is well-labelled.
Or, in other words, when the variables have goadeswa

Please spend time thinking about the right nameafeariable before
declaring it. Doing so will repay you handsomely.

Some good-to-follow rules are:

Use human-readable names like userName or shoparhgC
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Stay away from abbreviations or short names like, aand ¢, unless
you know what you're doing.

Make names maximally descriptive and concise. Exaspf bad
names are data and value. Such names say notlgnly okay to
use them if the context of the code makes it exoeptly obvious
which data or value the variable is referencing.

Agree on terms within your team and in your mirfda Isite visitor is
called a “user” then we should name related
variables currentUser or newUser instead

of currentVisitor or newManInTown.

Sounds simple? Indeed it is, but creating desempind concise
variable names in practice is not. Go for it.

Reuse or create?

And the last note. There are some lazy programméis, instead of
declaring new variables, tend to reuse existingsone

As a result, their variables are like boxes intoickhpeople throw
different things without changing their stickersh¥l¥'s inside the box
now? Who knows? We need to come closer and check.

Such programmers save a little bit on variable al@tion but lose ten
times more on debugging.

An extra variable is good, not evil.

Modern JavaScript minifiers and browsers optimiadecwell enough,
SO it won't create performance issues. Using daffiervariables for
different values can even help the engine optingae code.
Summary

We can declare variables to store data by usingvahdet,
or const keywords.

let — is a modern variable declaration.

var — is an old-school variable declaration. Notgnale don’t use it at
all, but we’ll cover subtle differences from letihe chapter The old
"var", just in case you need them.

const — is like let, but the value of the variatda’'t be changed.
Variables should be named in a way that allowsousasily understand
what'’s inside them.

Tasks

Working with variables

importance: 2

Declare two variables: admin and name.

Assign the value "John" to name.

Copy the value from name to admin.

Show the value of admin using alert (must outpohty).

solution

Giving the right name

importance: 3

Create a variable with the name of our planet. Hoould you name
such a variable?
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Create a variable to store the name of a curresitovito a website.
How would you name that variable?

solution

Uppercase const?

importance: 4

Examine the following code:

const birthday = '18.04.1982';

const age = someCode(birthday);

Here we have a constant birthday for the date, aaldo
the age constant.

The age is calculated from birthday using someQopdeich means a
function call that we didn’t explain yet (we wilbsn!), but the details
don’t matter here, the point is that age is caletlasomehow based on
the birthday.

Would it be right to use upper case for a birthd&g? age? Or even
for both?

const BIRTHDAY = '18.04.1982"; // make birthday eppase?

const AGE = someCode(BIRTHDAY); // make age uppsea
3.5 Data types

A value in JavaScript is always of a certain tylper example, a string
or a number.

There are eight basic data types in JavaScripte,Hee'll cover them
in general and in the next chapters we’ll talk abeach of them in
detail.

We can put any type in a variable. For examplear@able can at one
moment be a string and then store a number:

I/l no error

let message = "hello”;

message = 123456;

Programming languages that allow such things, siscbavaScript, are
called “dynamically typed”, meaning that there éxdata types, but
variables are not bound to any of them.

Number

let n = 123;

n=12.345;

Thenumbertype represents both integer and floating poimhipers.
There are many operations for numbers, e.g. mid#pon *,
division /, addition +, subtraction -, and so on.

Besides regular numbers, there are so-called “apaaimeric values”
which also belong to this data type: Infinity, imfy and NaN.

Infinity represents the mathematical Infinity It is a special value
that's greater than any number.

We can get it as a result of division by zero:
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alert( 1/0); /I Infinity

Or just reference it directly:

alert( Infinity ); // Infinity

NaN represents a computational error. It is a tesfudn incorrect or an
undefined mathematical operation, for instance:

alert( "not a number" / 2); // NaN, such divisisrerroneous

NaN is sticky. Any further mathematical operation
on NaN returns NaN:

alert( NaN + 1); // NaN

alert( 3 * NaN ); // NaN

alert( "not a number" /2 -1); // NaN

So, if there’'s a NaN somewhere in a mathematicgression, it
propagates to the whole result (there’s only oreeption to that: NaN
**0is 1).

Mathematical operations are safe

Doing maths is “safe” in JavaScript. We can do hmg: divide by
zero, treat non-numeric strings as numbers, etc.

The script will never stop with a fatal error (“tie At worst, we’ll
get NaN as the result.

Special numeric values formally belong to the “nemibtype. Of
course, they are not numbers in the common sengesoivord.

We'll see more about working with numbers in thagter Numbers.
Bigint

In JavaScript, the “number” type cannot safely espnt integer values
larger than (253-1) (that's 9007199254740991), essl| than -(253-
1) for negatives.

To be really precise, the “number” type can st@eyér integers (up
to 1.7976931348623157 * 10308), but outside of #Hade integer
range +(253-1) there’ll be a precision error, besanot all digits fit
into the fixed 64-bit storage. So an “approximatafue may be stored.
For example, these two numbers (right above the smige) are the
same:

console.log(9007199254740991 + 1); // 9007199258920
console.log(9007199254740991 + 2); // 9007199258920

So to say, all odd integers greater than (253-f)tdee stored at all in
the “number” type.

For most purposes +(253-1) range is quite enoughsbmetimes we
need the entire range of really big integers, &g.cryptography or
microsecond-precision timestamps.

BiglInt type was recently added to the languagesfiyasent integers of
arbitrary length.

A Bigint value is created by appending n to the ehdn integer:

/l the "n" at the end means it's a Biglnt

const bigint = 12345678901234567890123456789012831%®;
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As BigInt numbers are rarely needed, we don’'t cavem here, but
devoted them a separate chapter Bigint. Read inwlo&i need such
big numbers.

Compatibility issues

Right now, Bigint is supported in Firefox/ChromegedSafari, but not
in IE.

String

A string in JavaScript must be surrounded by quotes

let str = "Hello";

let str2 = 'Single quotes are ok too';

let phrase = "‘can embed another ${str}’;

In JavaScript, there are 3 types of quotes.

Double quotes: "Hello".

Single quotes: 'Hello'.

Backticks: "Hello".

Double and single quotes are “simple” quotes. Tkepeactically no
difference between them in JavaScript.

Backticks are “extended functionality” quotes. Ttetppw us to embed
variables and expressions into a string by wrapjiegn in ${...}, for
example:

let name = "John";

/l embed a variable
alert( “Hello, ${name}!" ); // Hello, John!

/[ embed an expression

alert( “the result is ${1 + 2}"); // the result3s

The expression inside ${...} is evaluated and theiltdsecomes a part
of the string. We can put anything in there: a afale like name or an
arithmetical expression like 1 + 2 or something enoomplex.

Please note that this can only be done in backt©Okiser quotes don’t
have this embedding functionality!

alert( "the result is ${1 + 2}"); // the result {1 + 2} (double quotes
do nothing)

We'll cover strings more thoroughly in the chap&rings.

There is nacharactertype.

In some languages, there is a special “charactgé tfor a single
character. For example, in the C language and wa Jais called

“char”.

In JavaScript, there is no such type. There’s amg type: string. A
string may consist of zero characters (be emptyg oharacter or
many of them.

Boolean (logical type)

The boolean type has only two values: true anatfals

This type is commonly used to store yes/no valtree: means “yes,
correct”, and false means “no, incorrect”.
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For instance:

let nameFieldChecked = true; // yes, name fielchiscked
let ageFieldChecked = false; // no, age field isatecked
Boolean values also come as a result of comparisons
let isGreater =4 > 1;

alert( isGreater ); // true (the comparison resutyes")

We’ll cover booleans more deeply in the chapteritalgoperators.
The “null” value

The special null value does not belong to any ef types described
above.

It forms a separate type of its own which containk the null value:
let age = null;

In JavaScript, null is not a “reference to a norsexg object” or a
“null pointer” like in some other languages.

It's just a special value which represents “nothjrfgmpty” or “value
unknown”.

The code above states that age is unknown.

The “undefined” value

The special value undefined also stands apart.akes a type of its
own, just like null.

The meaning of undefined is “value is not assigned”

If a variable is declared, but not assigned, thewalue is undefined:
let age;

alert(age); // shows "undefined”
Technically, it is possible to explicitly assigndefined to a variable:
let age = 100;

/I change the value to undefined
age = undefined;

alert(age); // "undefined"

...But we don’'t recommend doing that. Normally, ongesinull to
assign an “empty” or “unknown” value to a \variable,
while undefined is reserved as a default initialueafor unassigned
things.

Objects and Symbols

The object type is special.

All other types are called “primitive” because thealues can contain
only a single thing (be it a string or a numbemtratever). In contrast,
objects are used to store collections of data amc rcomplex entities.
Being that important, objects deserve special tmeat. We’ll deal
with them later in the chapter Objects after werdeaore about
primitives.
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The symbol type is used to create unique idensifier objects. We

have to mention it here for the sake of completgnlest also postpone
the details till we know objects.

The typeof operator

The typeof operator returns the type of the operdisl useful when

we want to process values of different types déffely or just want to

do a quick check.

A call to typeof x returns a string with the typanne:

typeof undefined // "undefined"

typeof O // "number"

typeof 10n // "bigint"

typeof true // "boolean™

typeof "foo" // "string"

typeof Symbol("id") // "symbol"
typeof Math // "object" (1)
typeof null // "object” (2)

typeof alert // "function" (3)

The last three lines may need additional explanatio

Math is a built-in object that provides mathemdtioperations. We
will learn it in the chapter Numbers. Here, it ss\just as an example
of an object.

The result of typeof null is "object”. That's anfiofally recognized
error in typeof, coming from very early days of d8eript and kept for
compatibility. Definitely, null is not an object ik a special value with
a separate type of its own. The behavior of typgefrong here.

The result of typeof alertis "function”, becausertais a function.
We'll study functions in the next chapters wherellwalso see that
there’s no special “function” type in JavaScriptuntions belong to
the object type. But typeof treats them differentbturning "function™.
That also comes from the early days of JavaScTigthnically, such
behavior isn’t correct, but can be convenient iacpice.

The typeof(x) syntax

You may also come across another syntax: typeoff)s.the same
as typeof x.

To put it clear: typeof is an operator, not a fimrct The parentheses
here aren’t a part of typeof. It's the kind of patteeses used for
mathematical grouping.
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Usually, such parentheses contain a mathematicptesgion, such
as (2 + 2), but here they contain only one argurf@ntSyntactically,
they allow to avoid a space between the typeofaiperand its
argument, and some people like it.

Some people prefer typeof(x), although the typeaiymtax is much
more common.

Summary

There are 8 basic data types in JavaScript.

Seven primitive data types:

number for numbers of any kind: integer or floatpgjnt, integers are
limited by £(253-1).

bigint for integer numbers of arbitrary length.

string for strings. A string may have zero or moharacters, there’'s no
separate single-character type.

boolean for true/false.

null for unknown values — a standalone type thas I single
value null.

undefined for unassigned values — a standalone ttygiehas a single
value undefined.

symbol for unique identifiers.

And one non-primitive data type:

object for more complex data structures.

The typeof operator allows us to see which typstased in a variable.
Usually used as typeof x, but typeof(x) is alsogiole.

Returns a string with the name of the type, likeitig".

For null returns "object" — this is an error in tl@guage, it's not an
object.

In the next chapters, we’ll concentrate on pringtivalues and once
we're familiar with them, we’ll move on to objects.

Tasks

String quotes

What is the output of the script?

let name = "llya";

alert( "hello ${1} ); 1/ ?

alert( “hello ${"name"}" ); // ?

alert( “hello ${name} ); // ?

3.6 Interaction: alert, prompt, confirm

As we’ll be using the browser as our demo enviromméet's see a

couple of functions to interact with the user: glprompt and confirm.
alert
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This one we’'ve seen already. It shows a messagevaits for the user
to press “OK”.

For example:

alert("Hello");

The mini-window with the message is called a mogaldow. The
word “modal” means that the visitor can’t interadgth the rest of the
page, press other buttons, etc, until they havé deth the window. In
this case — until they press “OK”.

prompt

The function prompt accepts two arguments:

result = prompt(title, [default]);

It shows a modal window with a text message, amtirfld for the
visitor, and the buttons OK/Cancel.

title

The text to show the visitor.

default

An optional second parameter, the initial valuetfa input field.

The square brackets in syntax [...]

The square brackets around default in the syntaxeablenote that the
parameter is optional, not required.

The visitor can type something in the prompt infeefd and press OK.
Then we get that text in the result. Or they cance&the input by
pressing Cancel or hitting the Esc key, then wengétas the result.
The call to prompt returns the text from the infietd or null if the
input was canceled.

For instance:

let age = prompt('How old are you?', 100);

alert('You are ${age} years old!); // You are 1¢€ars old!

In IE: always supply a default

The second parameter is optional, but if we doojy it, Internet
Explorer will insert the text "undefined" into tipeompt.

Run this code in Internet Explorer to see:

let test = prompt("Test");

So, for prompts to look good in IE, we recommendagis providing
the second argument:

let test = prompt("Test", "); // <-- for IE

confirm

The syntax:

result = confirm(question);

The function confirm shows a modal window with asgtion and two
buttons: OK and Cancel.

The resultis true if OK is pressed and false otise.

For example:

let isBoss = confirm("Are you the boss?");
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alert( isBoss ); // true if OK is pressed

Summary

We covered 3 browser-specific functions to intersith visitors:

alert

shows a message.

prompt

shows a message asking the user to input texttutnis the text or, if
Cancel button or Esc is clicked, null.

confirm

shows a message and waits for the user to pres$ OKCancel”. It
returns true for OK and false for Cancel/Esc.

All these methods are modal: they pause script i@t and don’t
allow the visitor to interact with the rest of tpage until the window
has been dismissed.

There are two limitations shared by all the methallsve:

The exact location of the modal window is deterrdibhg the browser.
Usually, it’s in the center.

The exact look of the window also depends on tleevber. We can't
modify it.

That is the price for simplicity. There are otheays to show nicer
windows and richer interaction with the visitor, tbi “bells and
whistles” do not matter much, these methods wosk fime.

3.7 Basic operators, maths

We know many operators from school. They are thikgsaddition +,
multiplication *, subtraction -, and so on.

In this chapter, we’ll start with simple operatotsen concentrate on
JavaScript-specific aspects, not covered by scaotimetic.

Terms: “unary”, “binary”, “operand”

Before we move on, let’'s grasp some common terromol

An operand- is what operators are applied to. For instamcethe
multiplication of 5 * 2 there are two operands: tbf operand is 5 and
the right operand is 2. Sometimes, people call géh&guments”
instead of “operands”.

An operator isunaryif it has a single operand. For example, the unary
negation - reverses the sign of a number:

let x = 1;

X = -X;
alert( x); // -1, unary negation was applied

An operator isinary if it has two operands. The same minus exists in
binary form as well:

letx=1,y=3;

alert(y - x); // 2, binary minus subtracts values

215



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

Formally, in the examples above we have two difier@erators that
share the same symbol: the negation operator, & wyerator that
reverses the sign, and the subtraction operatbiary operator that
subtracts one number from another.

Maths

The following math operations are supported:

Addition +,

Subtraction -,

Multiplication *,

Division /,

Remainder %,

Exponentiation **.

The first four are straightforward, while % andriéed a few words
about them.

Remainder %

The remainder operator %, despite its appeararsc@ot related to
percents.

The result of a % b is the remainder of the intedjeision of a by b.
For instance:

alert(5 % 2 ); // 1, the remainder of 5 divideddy

alert(8 % 3); // 2, the remainder of 8 divideddy

alert(8 % 4 ); // 0, the remainder of 8 divideddy

Exponentiation **

The exponentiation operator a ** b raises a topbeer of b.

In school maths, we write that as ab.

For instance:

alert(2*2);//22=4

alert(2**3);//23=8

alert(2**4);//2=16

Just like in maths, the exponentiation operatodegined for non-
integer numbers as well.

For example, a square root is an exponentiatioveby

alert( 4 ** (1/2) ); I/ 2 (power of 1/2 is the saras a square root)
alert( 8 ** (1/3) ); // 2 (power of 1/3 is the saras a cubic root)

String concatenation with binary +

Let’'s meet the features of JavaScript operators dha beyond school
arithmetics.

Usually, the plus operator + sums numbers.

But, if the binary + is applied to strings, it mesg(concatenates) them:
let s = "my" + "string";

alert(s); // mystring

Note that if any of the operands is a string, tlie@ other one is
converted to a string too.

For example:

alert('1'+2); //"12"

alert(2 +'1"); // "21"
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See, it doesn’t matter whether the first operaral s&ring or the second
one.

Here’s a more complex example:

alert(2+2+'");//"41" and not "221"

Here, operators work one after another. The firstms two numbers,
So it returns 4, then the next + adds the stribg i1, so it's like 4 + '1'
='41'.

alert('l' + 2 + 2); // "122" and not "14"

Here, the first operand is a string, the compilerats the other two
operands as strings too. The 2 gets concatenatéd s it's like '1' +
2="12"and "12" + 2 ="122".

The binary + is the only operator that supportgngs in such a way.
Other arithmetic operators work only with numbemnsl always convert
their operands to numbers.

Here’s the demo for subtraction and division:

alert( 6 -'2"); /I 4, converts '2' to a number

alert('6'/'2"); Il 3, converts both operandsuonbers

Numeric conversion, unary +

The plus + exists in two forms: the binary formtthee used above and
the unary form.

The unary plus or, in other words, the plus operatapplied to a
single value, doesn’t do anything to numbers. Btite operand is not
a number, the unary plus converts it into a number.

For example:

/I No effect on numbers

letx =1;

alert(+x); /11

lety =-2;
alert( +y); // -2

/I Converts non-numbers

alert( +true ); // 1

alert(+"); //0

It actually does the same thing as Number(...) $ahorter.

The need to convert strings to numbers arises ofteyn. For example,
if we are getting values from HTML form fields, theare usually
strings. What if we want to sum them?

The binary plus would add them as strings:

let apples = "2";

let oranges = "3";

alert( apples + oranges ); // "23", the binary ploacatenates strings
If we want to treat them as numbers, we need tovedrand then sum
them:

let apples = "2";
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let oranges = "3";

/l both values converted to numbers before therpiphus
alert( +apples + +oranges ); // 5

/l the longer variant

/[ alert( Number(apples) + Number(oranges) ); // 5

From a mathematician’s standpoint, the abundangduskes may seem
strange. But from a programmer’s standpoint, treeresthing special:
unary pluses are applied first, they convert sgitggnumbers, and then
the binary plus sums them up.

Why are unary pluses applied to values before tharp ones? As
we’re going to see, that's because of timegher precedence

Operator precedence

If an expression has more than one operator, teeution order is
defined by theiprecedenceor, in other words, the default priority
order of operators.

From school, we all know that the multiplicationthre expression 1 +
2 * 2 should be calculated before the addition. tBha&xactly the
precedence thing. The multiplication is said to éav higher
precedencéhan the addition.

Parentheses override any precedence, so if wetrsatsfied with the
default order, we can use them to change it. Famgle, write (1 + 2)
* 2.

There are many operators in JavaScript. Every operdas a
corresponding precedence number. The one with dhget number
executes first. If the precedence is the same,ettexzution order is
from left to right.

Here’'s an extract from the precedence table (yom'tdoeed to
remember this, but note that unary operators armghemi than
corresponding binary ones):

Precedence Name Sign
14 unary plus +

14 unary negation -

13 exponentiatio **

12 multiplication *

12 Division /

11 Addition +

11 subtraction -

2 assignment =
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As we can see, the “unary plus” has a priority #fahich is higher
than the 11 of *“addition” (binary plus). That's whyin the
expression "t+apples + +oranges”, unary pluses woekore the
addition.

Assignment

Let's note that an assignment = is also an operéios listed in the
precedence table with the very low priority of 2.

That's why, when we assign a variable, like x = 22*+ 1, the
calculations are done first and then the = is eatald, storing the result
in X.

letx=2*2+1,

alert(x); //'5

Assignment = returns a value

The fact of = being an operator, not a “magicaiigaage construct has
an interesting implication.

All operators in JavaScript return a value. Thatwious for + and -,
but also true for =.

The call x = value writes the value intard then returns it

Here’'s a demo that uses an assignment as partrmobra complex

expression:
leta=1;
letb = 2;

letc=3-(a=b+1);

alert(a); // 3

alert(c);// 0

In the example above, the result of expression fa+=1) is the value
that was assigned to a (that is 3). It is then dseéurther evaluations.
Funny code, isn't it? We should understand how drks because
sometimes we see it in JavaScript libraries.

Although, please don’t write the code like thatcBuricks definitely
don’t make code clearer or readable.

Chaining assignments

Another interesting feature is the ability to chassignments:

let a, b, c;

a=b=c=2+2;

alert(a); /l 4

alert(b); /1 4

alert(c); // 4

Chained assignments evaluate from right to leftstFithe rightmost
expression 2 + 2 is evaluated and then assignétetwariables on the
left: c, b and a. At the end, all the variablesrshasingle value.
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Once again, for the purposes of readability it'#dxeto split such code
into few lines:

c=2+2;
b=c;
a=c;

That's easier to read, especially when eye-scanthi@egode fast.
Modify-in-place

We often need to apply an operator to a variabké store the new
result in that same variable.

For example:

let n = 2;

n=n+y5;

n=n*2,

This notation can be shortened using the operatomsnd *=:
letn=2;

n+=5;/nown=7(sameasn=n+5)
n*=2;//nown=14 (sameasn=n*2)

alert(n); /l 14

Short “modify-and-assign” operators exist for aliittametical and
bitwise operators: /=, -=, etc.

Such operators have the same precedence as a ressighment, so
they run after most other calculations:

let n = 2;

n *= 3 + 5; // right part evaluated first, samena’s- 8

alert(n); // 16

Increment/decrement

Increasing or decreasing a number by one is amo&gniost common
numerical operations.

So, there are special operators for it:

Increment ++ increases a variable by 1:

let counter = 2;

counter++; /I works the same as counter entar + 1, but is
shorter

alert( counter); // 3

Decrement-- decreases a variable by 1:

let counter = 2;

counter--; /I works the same as counterunter - 1, but is shorter
alert( counter ); // 1
Important:

Increment/decrement can only be applied to vargableying to use it
on a value like 5++ will give an error.
The operators ++ and -- can be placed either befoedter a variable.
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When the operator goes after the variable, it is “postfix
form”: counter++.

The “prefix form” is when the operator goes beforthe
variable: ++counter.

Both of these statements do the same thing: inereasnter by 1.

Is there any difference? Yes, but we can only $eié we use the
returned value of ++/--.

Let's clarify. As we know, all operators return aalwe.
Increment/decrement is no exception. The prefixnfoeturns the new
value while the postfix form returns the old valygrior to
increment/decrement).

To see the difference, here’s an example:

let counter = 1;

let a = ++counter; // (*)

alert(a); // 2

In the line (*), theprefixform ++counter increments counter and
returns the new value, 2. So, the alert shows 2.

Now, let’s use the postfix form:

let counter = 1;

let a = counter++; // (*) changed ++counter to deufi+

alert(a); // 1

In the line (*), thepostfixform counter++ also increments counter but
returns theold value (prior to increment). So, the alert shows 1.

To summarize:

If the result of increment/decrement is not uséeére is no difference
in which form to use:

let counter = 0;

counter++;

++counter,

alert( counter); // 2, the lines above did the sam

If we’'d like to increase a valuendimmediately use the result of the
operator, we need the prefix form:

let counter = O;

alert( ++counter ); // 1

If we’'d like to increment a value but use its pws value, we need
the postfix form:

let counter = O;

alert( counter++); // 0

Increment/decrement among other operators

The operators ++/-- can be used inside expressamswvell. Their
precedence is higher than most other arithmetipatations.

For instance:

let counter = 1;

alert( 2 * ++counter ); // 4
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Compare with:

let counter = 1;

alert( 2 * counter++ ); // 2, because counter+tmes the "old" value
Though technically okay, such notation usually nsaksode less
readable. One line does multiple things — not good.

While reading code, a fast “vertical” eye-scan caasily miss
something like counter++ and it won’t be obviousttlthe variable
increased.

We advise a style of “one line — one action™

let counter = 1;

alert( 2 * counter );

counter++;

Bitwise operators

Bitwise operators treat arguments as 32-bit integenbers and work
on the level of their binary representation.

These operators are not JavaScript-specific. They sapported in
most programming languages.

The list of operators:

AND ( &)

OR ()

XOR (M)

NOT (~)

LEFT SHIFT (<<)

RIGHT SHIFT (>>)

ZERO-FILL RIGHT SHIFT (>>>)

These operators are used very rarely, when we heddidle with
numbers on the very lowest (bitwise) level. We wonéed these
operators any time soon, as web development hkesuge of them, but
in some special areas, such as cryptography, treyiseful. You can
read the Bitwise Operators chapter on MDN whenedragises.
Comma

The comma operator is one of the rarest and massual operators.
Sometimes, it's used to write shorter code, so wednto know it in
order to understand what’s going on.

The comma operator allows us to evaluate severgressions,
dividing them with a comma , Each of them is eveaddabut only the
result of the last one is returned.

For example:

leta=(1+2,3+4),

alert(a); /l 7 (the result of 3 + 4)

Here, the first expression 1 + 2 is evaluated dsdr@sult is thrown
away. Then, 3 + 4 is evaluated and returned ascthst.

Comma has a very low precedence

Please note that the comma operator has very lesepence, lower
than =, so parentheses are important in the exaaijgee.
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Without them: a = 1 + 2, 3 + 4 evaluates + firstmsning the numbers
into a = 3, 7, then the assignment operator = assag= 3, and the rest
is ignored. It's like (a=1+ 2), 3 + 4.

Why do we need an operator that throws away evienytbxcept the

last expression?

Sometimes, people use it in more complex constri@tgut several

actions in one line.

For example:

/I three operations in one line

for(a=1,b=3,c=a*b;a<10; at+){

s

Such tricks are used in many JavaScript framewdrkat's why we're
mentioning them. But usually they don’t improve eoctadability so
we should think well before using them.

Self-Assessment Exercise(s)

(1) What is the correct syntax for referring toextternal script called
"script.js"?

a) <script src="script.js"></script>

b) <script href="script.js"></script>

c) <script ref="script.js"></script>

d) <script name="script.js"></script>

Answer: a) <script src="script.js"></script>

(2) Which of the following is the correct way todllere a JavaScript
variable?

a) variable x;

b) var x;

C) VX;

d) declare x;

Answer: b) var x;

(3) What will the following code output: consoleyltypeof 42);?
a) "number"

b) "string"

c) "boolean”

d) "undefined"

Answer: a) "number”

(4) How do you create a function in JavaScript?
a) function:myFunction() {}

b) function myFunction() {}

c) create myFunction() {}

d) def myFunction() {}
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Answer: b) function myFunction() {}

(5) Which event occurs when the user clicks on @&iVH element?
a) onmouseover

b) onchange

c) onclick

d) onmouseclick

Answer: ¢) onclick

Conclusion

Mastering the basics of JavaScript is a fundamestap towards
becoming a proficient web developer. This unit Bgaipped you with
essential knowledge and skills, such as understgndariables, data
types, operators, control structures, functionsl aments. With these
tools, you can create interactive and dynamic watep that respond
to user actions, enhancing the overall user expeeieBy learning to
manipulate the DOM and implement best practices di@an and

efficient code, you are now prepared to tackle mavanced

JavaScript concepts and projects. Continue practiciand

experimenting with JavaScript to solidify your umstanding and
expand your capabilities in web development.

Ll

The Basics of JavaScript unit provides a comprekenatroduction to
the core concepts and syntax of JavaScript, a aryoiogramming
language for creating interactive and dynamic webtent. The unit
covers fundamental topics including variables, dsfses, operators,
control structures, functions, and events, all bick are essential for
building responsive web applications. This founoiadl knowledge
equips you to write basic JavaScript programs gird them into web
pages, and follow best practices for clean, efficieode, laying the
groundwork for more advanced studies in web devabtrg.

M

Zakas, N. C. (2011). Professional JavaScript fob wevelopers. John
Wiley & Sons.

4.0 Summary

5.0 References/Further Readings

Hartl, M. (2022). Learn Enough JavaScript to Be @=mous: A
Tutorial Introduction to Programming with JavaStrip
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Chen, E., & Asta, M. (2022). Using Jupyter tools design an
interactive textbook to guide undergraduate researn
materials informatics.

Abbas, S. H., Siddiqui, N., & Ali, S. (2021). Intest And Web
Programming+ Projects.
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Unit 2 JavaScript Functions
Contents

1.0 Introduction
2.0 Intended Learning Outcomes (ILOS)
3.0 Main Content
3.1  Functions in JavaScript
3.2 Function Declaration
3.3 Evaluation of default parameters
3.4  Naming a function
4.0 Summary
5.0 References/Further Readings

@ 1.0 Introduction

JavaScript functions are fundamental building b&aok programming

that enable developers to encapsulate code foeyeusdularity, and
better organization. A function in JavaScript ised of instructions that
performs a specific task or calculates a valuectvitan be invoked as
needed throughout the code. By defining a functinoe and reusing it
multiple times, developers can write cleaner, meffecient, and more
maintainable code. Functions not only help in rédgicedundancy but
also make the code easier to read and debug. Uaddisg how to

create and utilize functions is essential for amydwvoking to master
JavaScript and build dynamic, interactive web aggtions. In this

unit, we will delve into the various aspects of aaeript functions,

starting with the basics of function declaratiom amvocation. We will

explore different types of functions, including nesin functions,

anonymous functions, and arrow functions, each w#hown unique

syntax and use cases.

@ 2.0 Intended Learning Outcomes (ILOS)

By the end of this unit, you will be able to:

. discuss JavaScript functions
. explain function Declaration
. discussthe evaluation of default parameters

. explain naming a function
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‘m 3.0 Main Content

3.1  Functions in JavaScript

JavaScript functions are essential for organizingecand executing
specific tasks. They contain sets of instructidreg tun when triggered
by events or actions. In this article, we’ll exmorthe syntax,
parameters, return values, and execution contextsJavaScript
functions. Through practical examples, we’ll pravida clear
understanding of how to use functions effectivelyveb development.
A JavaScript function is executed when “somethimgbdkes it (calls it).
A basic JavaScript function, here we create a fandhat divides the
1st element by the second element.
function myFunction(gl, g2) {

return g1/ g2;
}
const value = myFunction(8, 2); // Calling the ftion
console.log(value);
You must already have seen some commonly used idunsctin
JavaScript like alert(), which is a built-in funmti in JavaScript. But
JavaScript allows us to create user-defined funstialso. We can
create functions in JavaScript using the keywouacfion'.
Quite often we need to perform a similar actionrmany places of the
script.
For example, we need to show a nice-looking messdgn a visitor
logs in, logs out and maybe somewhere else.
Functions are the main “building blocks” of the gram. They allow
the code to be called many times without repetition
We've already seen examples of built-in  functions,
like alert(message), prompt(message, default) anfiren(question).
But we can create functions of our own as well.

3.2  Function Declaration

To create a function we can us&action declaration

It looks like this:

function showMessage() {

alert( 'Hello everyone!");

}

The function keyword goes first, then goes tlaene of the functign
then a list ofparameterdetween the parentheses (comma-separated,
empty in the example above, we’ll see examples)lated finally the
code of the function, also named “the function Bodetween curly
braces.
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function name(parameterl, parameter2, ... paraigfer

// body

}

Our new function can be called by its name: showddgs().
For instance:

function showMessage() {

alert( 'Hello everyone!");

}

showMessage();
showMessage();
The call showMessage() executes the code of thetitm Here we
will see the message two times.
This example demonstrates one of the main purpokésnctions: to
avoid code duplication.
If we ever need to change the message or the wesy shown, it's
enough to modify the code in one place: the fumctidich outputs it.
Local variables
A variable declared inside a function is only visibinside that
function.
For example:
function showMessage() {

let message = "Hello, I'm JavaScript!"; // logaliable

alert( message );

}

showMessage(); // Hello, I'm JavaScript!

alert( message ); // <-- Error! The variable isdloio the function
Outer variables

A function can access an outer variable as wallekample:

let userName = 'John’;

function showMessage() {
let message = 'Hello, ' + userName;
alert(message);

}

showMessage(); // Hello, John

The function has full access to the outer variallean modify it as
well.

For instance:

let userName = 'John’;

function showMessage() {
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userName = "Bob"; // (1) changed the outer vadeiab

let message = 'Hello, ' + userName,
alert(message);

}

alert( userName ); // John before the function call
showMessage();

alert( userName ); // Bob, the value was modifigdhe function

The outer variable is only used if there’s no locaé.

If a same-named variable is declared inside thectfon then
it shadowghe outer one. For instance, in the code belowfuhetion
uses the local userName. The outer one is ignored:

let userName = 'John’;

function showMessage() {
let userName = "Bob"; // declare a local variable

let message = 'Hello, ' + userName; // Bob
alert(message);

}

/! the function will create and use its own userdam
showMessage();

alert( userName ); // John, unchanged, the funatfidnnot access the
outer variable

Global variables

Variables declared outside of any function, such #s
outer userName in the code above, are caledal.

Global variables are visible from any function @sd shadowed by
locals).

It's a good practice to minimize the use of glolbaliables. Modern
code has few or no globals. Most variables residéheir functions.
Sometimes though, they can be useful to store prigeel data.
Parameters

We can pass arbitrary data to functions using paters.

In the example below, the function has two paransefeom and text.
function showMessage(from, text) { // parametersnf, text
alert(from + - ' + text);

}

showMessage('Ann’, 'Hello!"); // Ann: Hello! (*)
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showMessage('Ann’, "What's up?"); // Ann: What'8 (f{¥)

When the function is called in lines (*) and (*the given values are
copied to local variables from and text. Then tinection uses them.
Here’'s one more example: we have a variable frothzass it to the
function. Please note: the function changes from,the change is not
seen outside, because a function always gets aafdpg value:
function showMessage(from, text) {

from = "*' + from + "*'; // make "from" look niae

alert( from + "' + text);

}

let from = "Ann";
showMessage(from, "Hello"); // *Ann*: Hello

/l the value of "from" is the same, the functiondiii@ed a local copy
alert( from); // Ann

When a value is passed as a function parameter,aiso called
anargument

In other words, to put these terms straight:

A parameter is the variable listed inside the pdreses in the function
declaration (it's a declaration time term).

An argument is the value that is passed to thetiomaevhen it is called
(it's a call time term).

We declare functions listing their parameters, tbah them passing
arguments.

In the example above, one might say: "the functlbowMessage is
declared with two parameters, then called with two
arguments: from and "Hello"".

Default values

If a function is called, but an argument is not pded, then the
corresponding value becomes undefined.

For instance, the aforementioned function showMgsgeom,

text) can be called with a single argument:

showMessage("Ann");

That's not an error. Such a call would output "*Anondefined”. As
the value for text isn’t passed, it becomes unaefin

We can specify the so-called “default” (to use mfitied) value for a
parameter in the function declaration, using =:

function showMessage(from, text = "no text givef")

alert( from +": " + text );

}
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showMessage("Ann"); // Ann: no text given
Now if the text parameter is not passed, it wilt gee value "no text
given".
The default value also jumps in if the parameteistex but strictly
equals undefined, like this:
showMessage("Ann", undefined); // Ann: no text give
Here "no text given"is a string, but it can be aren complex
expression, which is only evaluated and assigndatiafparameter is
missing. So, this is also possible:
function showMessage(from, text = anotherFunctipfi()

/I anotherFunction() only executed if no textegiv

/I its result becomes the value of text

}

3.3 Evaluation of default parameters

In JavaScript, a default parameter is evaluatedyetmme the function
is called without the respective parameter.
In the example above, anotherFunction() isn't chllat all, if
the text parameter is provided.
On the other hand, it's independently called eviémye when text is
missing.
Default parameters in old JavaScript code
Several years ago, JavaScript didn’t support thatasy for default
parameters. So people used other ways to sped@fy.th
Nowadays, we can come across them in old scripts.
For example, an explicit check for undefined:
function showMessage(from, text) {

if (text === undefined) {

text = 'no text given’;

}

alert( from + ": " + text );
}
...0r using the || operator:
function showMessage(from, text) {
/I 1f the value of text is falsy, assign the ddfasalue

/I this assumes that text == "" is the same aterbat all
text = text || 'no text given’;

-

Alternative default parameters

Sometimes it makes sense to assign default vabregarameters at a
later stage after the function declaration.

We can check if the parameter is passed durinduth&ion execution,
by comparing it with undefined:
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function showMessage(text) {
...

if (text === undefined) { // if the parameternsssing
text = 'empty message’;

}

alert(text);

}

showMessage(); // empty message

...Or we could use the || operator:

function showMessage(text) {
/I if text is undefined or otherwise falsy, seta ‘empty’
text = text || 'empty’;

-

Modern JavaScript engines support the nullish cuathg operator ??,
it's better when most falsy values, such as 0, khdne considered
“normal”:
function showCount(count) {

/I'if count is undefined or null, show "unknown"
alert(count ?? "unknown");

}

showCount(0); // 0
showCount(null); // unknown
showCount(); // unknown
Returning a value
A function can return a value back into the calloggle as the result.
The simplest example would be a function that stwaesvalues:
function sum(a, b) {
return a + b;

}

let result = sum(l, 2);
alert(result); // 3
The directive return can be in any place of thecfiom. When the
execution reaches it, the function stops, and #ieevis returned to the
calling code (assigned to result above).
There may be many occurrences of returnin a sifghetion. For
instance:
function checkAge(age) {

if (age >= 18) {

return true;
} else {
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return confirm('Do you have permission from yparents?"’);

}
}

let age = prompt(‘How old are you?', 18);

if (checkAge(age) ) {
alert( '‘Access granted' );
} else {
alert( 'Access denied');
}
It is possible to use return without a value. Ttatises the function to
exit immediately.
For example:
function showMovie(age) {
if (!checkAge(age) ) {

return;
}
alert( "Showing you the movie" ); // (*)
...
}
In the code above, if checkAge(age) returns false,

then showMovie won't proceed to the alert.

A function with an empty return or without it retsr undefined

If a function does not return a value, it is themeaas if it
returns undefined:

function doNothing() { /* empty */ }

alert( doNothing() === undefined ); // true
An empty return is also the same as return undefine
function doNothing() {

return;

}

alert( doNothing() === undefined ); // true

Never add a newline between return and the value

For a long expression in return, it might be temgtio put it on a
separate line, like this:

return

(some + long + expression + or + whatever * f(djb))

That doesn’'t work, because JavaScript assumes aicaem
after return. That'll work the same as:

return;

(some + long + expression + or + whatever * f(djb))

So, it effectively becomes an empty return.
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If we want the returned expression to wrap acrosfiphe lines, we
should start it at the same line as return. Oreastl put the opening
parentheses there as follows:
return (

some + long + expression

+ Oor +

whatever * f(a) + f(b)

And it will work just as we expect it to.
3.4  Naming a function

Functions are actions. So their name is usuallyed.vit should be
brief, as accurate as possible and describe wieafutfiction does, so
that someone reading the code gets an indicatiomhat the function
does.

It is a widespread practice to start a functiorhvatverbal prefix which
vaguely describes the action. There must be aneagrst within the
team on the meaning of the prefixes.

For instance, functions that start with "show" dgushow something.
Function starting with...

"get..." —return a value,

“calc..." — calculate something,

“create..." — create something,

"check..." — check something and return a boolean, et

Examples of such names:

showMessage(..) // shows a message

getAge(..) /Il returns the age (gets it sbaw)

calcSum(..) Il calculates a sum and retthhragesult
createForm(..)  // creates a form (and usuallyrns it)
checkPermission(..) // checks a permission, rettruredfalse

With prefixes in place, a glance at a function nagiges an
understanding what kind of work it does and whatdkof value it
returns.

One function — one action

A function should do exactly what is suggestedtbyname, no more.
Two independent actions usually deserve two fumstieven if they
are usually called together (in that case we cakenaa 3rd function
that calls those two).

A few examples of breaking this rule:

getAge — would be bad if it shows an alert with #ge (should only
get).

createForm — would be bad if it modifies the docotpadding a form
to it (should only create it and return).

234



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

checkPermission — would be bad if it displays tbeeas
granted/denied message (should only perform thekchaad return the
result).
These examples assume common meanings of prefixesand your
team are free to agree on other meanings, butlyghal’re not much
different. In any case, you should have a firm ustdnding of what a
prefix means, what a prefixed function can and camo. All same-
prefixed functions should obey the rules. And thant should share
the knowledge.
Ultrashort function names
Functions that are use®ry oftensometimes have ultrashort names.
For example, the jQuery framework defines a functiovith $.
The Lodash library has its core function named _.
These are exceptions. Generally function nameslghmiconcise and
descriptive.
Functions == Comments
Functions should be short and do exactly one thintpat thing is big,
maybe it's worth it to split the function into awesmaller functions.
Sometimes following this rule may not be that edsyt, it's definitely
a good thing.
A separate function is not only easier to test debug — its very
existence is a great comment!
For instance, compare the two functions showPrimds¢low. Each
one outputs prime numbers up to n.
The first variant uses a label:
function showPrimes(n) {

nextPrime: for (leti=2;i<n; i++) {

for (letj = 2;j <i; j++) {
if (I % j == 0) continue nextPrime;

}

alert(i); // a prime
}
}

The second variant uses an additional functionns&(n) to test for
primality:
function showPrimes(n) {

for (leti=2;i<n;i++){
if (lisPrime(i)) continue;

alert(i); // a prime

}
}
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function isPrime(n) {

for (leti=2;i<n;i++){

if (n % i==0) return false;

}

return true;
}
The second variant is easier to understand, ih'inistead of the code
piece, we see the name of the action (isPrime).eSiames people refer
to such code aself-describing
So, functions can be created even if we don't idtém reuse them.
They structure the code and make it readable.

Self-Assessment Exercise(s)

(1) What is the correct way to define a functioldavaScript?
A) function myFunction = {}

B) function myFunction() {}

C) def myFunction() {}

D) function: myFunction() {}

Answer: B) function myFunction() {}

(2) Which of the following is a characteristic af arrow function in
JavaScript?

A) It must have a name.

B) It cannot be assigned to a variable.

C) It inherits this value from the enclosing scope.

D) It requires the function keyword.

Answer: C) It inherits this value from the enclagiscope.

(3) What will be the output of the following codeigpet?
javascript

Copy code

function greet() {

return "Hello, World!";

}

console.log(greet());

A) Hello

B) World

C) Hello, World!

D) undefined

Answer: C) Hello, World!

(4) Which of the following statements is true abatlosures in

JavaScript?
A) Closures are used to define global variables.
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B) A closure is a function that has access todtgs, the scope of the
outer function, and the global scope.

C) Closures cannot access variables outside af filmection scope.

D) Closures are only used with arrow functions.

Answer: B) A closure is a function that has acces#s scope, the
scope of the outer function, and the global scope.

(5) What is a higher-order function in JavaScript?

A) A function that can only be called once.

B) A function that returns another function or takene or more
functions as arguments.

C) A function that executes immediately after igiition.

D) A function that cannot be assigned to a variable

Answer: B) A function that returns another function takes one or
more functions as arguments.

Conclusion

Mastering JavaScript functions is crucial for deyshg robust and
efficient web applications. Functions enable youwnote modular,

reusable, and maintainable code, which is essemdial handling

complex programming tasks. By understanding difiergypes of

functions, such as name, anonymous, and arrow iams;t and key
concepts like scope, closures, and higher-ordectiims, you can
leverage the full power of JavaScript to createagyit and interactive
user experiences. As you continue to practice gptyeghese concepts,
you'll become more proficient in writing clean ameffective code,
significantly enhancing your programming skills azapabilities.

1)

A function declaration looks like this:
function name(parameters, delimited, by, comma) {

[* code */
}
Values passed to a function as parameters are ctdpidts local
variables.
A function may access outer variables. But it wodidy from the
inside out. The code outside of the function does@e its local
variables.
A function can return a value. If it doesn’t, th&nhresult is undefined.
To make the code clean and easy to understand:eit@mmended to
use mainly local variables and parameters in thestfan, not outer
variables.

4.0 Summary
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It is always easier to understand a function tleas garameters, works
with them, and returns a result than a function ges no parameters,
but modifies outer variables as a side effect.

Function naming:

A name should clearly describe what the functioasd&When we see a
function call in the code, a good name instantlyegi us an
understanding of what it does and returns.

A function is an action, so function names are ligwerbal.

There exist many well-known function prefixes
like create..., show..., get..., check..., and so on. Usmtto hint at
what a function does.

Functions are the main building blocks of scripdew we’ve covered
the basics, so we actually can start creating amguhem. But that's
only the beginning of the path. We are going tametto them many
times, going more deeply into their advanced fesgtur

M
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Unit 3 Document Object Model (DOM) Manipulation
Contents

1.0 Introduction
2.0 Intended Learning Outcomes (ILOS)
3.0 Main Content
3.1 Foundation of DOM manipulation
3.2 Select Elements in the DOM
3.3 Create a New Element
3.4  Working with Events
3.5 Working with Events
3.6 DOM Events
3.7  Security and DOM
4.0 Summary
5.0 References/Further Reading

@ 1.0 Introduction

The Document Object Model (DOM) is a crucial cortcap web

development, serving as the bridge between web spagel the
programming languages that manipulate them. Atatg, the DOM is
a programming interface for HTML and XML documentsepresents
the structure of a document as a tree of nodesrevbach node
corresponds to a part of the document, such aseameat, attribute, or
piece of text. This hierarchical model allows depdrs to

programmatically access and modify the contenticstire, and styling
of web pages, making dynamic and interactive usegreeences
possible. DOM manipulation involves using scriptilapnguages like
JavaScript to interact with the DOM. By targetingesific nodes
within the DOM, developers can change how a web@ggeears and
behaves without needing to reload the page. Thigalwaty is

fundamental to creating responsive and interacived applications.
For instance, DOM manipulation can be used to wptiat content of a
page based on user input, animate elements, handlgs, and more.
Understanding how to efficiently navigate and altee DOM is

essential for modern web development, enabling ldpees to build

sophisticated, user-friendly interfaces.
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ug 2.0 Intended Learning Outcomes (ILOS)

By the end of this unit, you will be able to:

. discuss the foundation of DOM manipulation
. explain select elements in the DOM

. discuss creating a new element

. explain DOM events

P

= 3.0 Main Content
3.1 Foundation of DOM manipulation

DOM manipulation in JavaScript is an important éacivhile creating
a web application using HTML and JavaScript. Itth® process of
interacting with the DOM API to change or modify atTML
document that will be displayed in a web browsehisTHTML
document can be changed to add or remove elemgodste existing
elements, rearrange existing elements, etc.

By manipulating the DOM, we can create web applicest that update
the data in a web page without refreshing the magkcan change its
layout without doing a refresh. Throughout the dueat, items can be
deleted, moved, or rearranged.

Definition of the DOM and Basic concepts

The DOM in DOM manipulation in javascript stands Bocument
Object Model. The Document Object Model (DOM)is a tree-like
structure illustrating the hierarchical relatiorshbetween various
HTML elements. It can be easily explained as a dfe@odes generated
by the browser. Each node has unique propertiesraibods that can
be changed using JavaScript.

A visual representation of the DOM tree is showthi@ image below.
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Document

Root element:
<html|>

Element: Element: ‘
<head> <body>
| 1

| ) . ‘, | ) ‘,
Element: Attribute: Element: ‘ Element:
<title> “href” ‘ <3> [ <hl>

I ‘ T

| | |

‘ Text: Text: Text:

| “My title” “My link” “My header”

L

The documentis the core/foundation of the DOM.

HTML root element is the child of the document object.

Body andHead elements are the children of the HTML element and

siblings to each other.

The title element is the parent to the text node: "my texit the child

of the head element.

atag andhltag are the children of the body element and rgjslito

each other.

href attribute is the children of treganchor) tag.

The DOM is referred to as a programming API for XMhd HTML

documents. DOM defines the logical structure ofudoents and the

methods for accessing and changing them are spedfi the DOM.

A few Points to Keep in Mind

. A node can have more than one child.

. Siblings are nodes with the same parent like brstbe sisters.

. Except for the top node, which has no parent, eswdte has
exactly one parent.

3.2 How to Select Elements in the DOM

To change or modify an element in the DOM, you ngedelect that
specific element. Thus, JavaScript has six methodglect an element
from a document in dom manipulation in javascript.

. getElementByld: returns an element whose id matches a passed
string. Since the ids of elements are unique, ithithe fastest
way to select an element.

. getElementsByTagNamereturns a collection of all the
elements present in the document that have theifiguetag
name, in the order of their appearance in the deciim

241



IFT 203 INTRODUCTION TO WEB TECHNOLOGIES

. getElementsByClassNamereturns an HTMLCollection of
elements that match the passed class name. Bypabsirclass
names separated by whitespace, we can search fopleglass
names.

. getElementsByNamereturns a NodeList Collection of the
elements that match the value of the name attrilnite the
passed string.

. querySelector:returns the very first element within the
document that matches the given selector. It oelyrns the
element that matches with one of the specified €88&ctors, or
a group of selectors.

. guerySelectorAll: returns a static NodeList of elements that
matches with one or a group of selectors. If nonelet matches,
an empty NodelList is returned.

How to Traverse and Move around the DOM

With the HTML DOM, we can navigate through the treedes and
access them using node relationships that we hasasted earlier
parent, children, siblings, etc.

In this section, we will learn how to get the pdredement, and
children of an element, and siblings of an element.

Get the Parent Element

To get the parent node of a particular node inQ@M tree, we can

use theparentNode property. for example,

let parent = node.parentNode;

ParentNode is a read-only object. There is no pdogrthe Document

and DocumentFragment nodes. As a result, the pdoelet is always

empty. The parentNode of a newly created node Hasn't been

connected to the DOM tree will also be null.

Get Child Elements

To Get all child elements use thestChild property that returns the
first child element of a specified element.

let firstChild = parentElement.firstChild;

To Get the last child element use thstChild property that returns
the first element node, text node, or comment node.

let lastChild = parentElement.lastChild;

To Get all child elements use thkildNodesproperty that returns a
live NodeList of child elements of a specified et

let children = parentElement.childNodes;

Get Siblings of an Element

To Get the next siblings use thextElementSibling property

let nextSibling = currentNode.nextElementSibling;

To Get the previous siblings use

the previousElementSiblingproperty.
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let current = document.querySelector('.current’);
let prevSibling = currentNode.previousElementSigjin
How to Manipulate Elements in the DOM

3.3 Create a New Element

The document.createElement() returns a new Nodk thié Element
type. It takes an HTML tag name as a parameter.

let div = document.createElement('div’);

Get and Set the Text Content of a Node

The textContent property returns the concatenatiotihe textContent
of all child nodes and does not include the comment

let text = node.textContent;

Get and Set the HTML Content of an Element

The innerHTML is a property of the Element thabwals us to get or
set the HTML markup contained within the element.
element.innerHTML = 'new content’;

Append a Node to a List of Child Nodes of a Pattéici?arent Node
The appendChild() method allows us to insert a natdihe end of the
list of child nodes of a particular parent node.
parentNode.appendChild(childNode);

Insert One Element Before an Existing Node as ddCNbde of a
Specified Parent Node

The insertBefore() JavaScript method takes two rpatars, the
newNode, and the existingNode. insertBefore() retuthe inserted
child node.

parentNode.insertBefore(newNode, existingNode);

Replace a Child Element by a New Element

The replaceChild() JavaScript method takes two mpatars to replace
our first element with the newly created one.
parentNode.replaceChild(newChild, oldChild);

Remove Child Elements of a Node

The removeChild() JavaScript method takes just parameter i.e the
element you want to remove.

let childNode = parentNode.removeChild(childNode);

Clone an Element and All of Its Descendants

This method allows us to clone an element. Theeflde() method
takes an optional parameter deep. If the deepues then the original
node and all of its descendants are already cldaésk otherwise.

let clonedNode = originalNode.cloneNode(deep);

3.4 Working with Events
Here are some events used in dom manipulatiornvasg@ipt:

. Handling events:includes HTML event handler attribute,
element’s event handler property, and addEventhes@.
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. Page Load Eventsincludes DOMContentLoaded, load,
beforeunload, and unload.

. load event:includes dependent resources like JavaScript, files
CSS files, and images.

. Unload event:The unload event is fired after before unload
event and pagehide event.

. Mouse eventsincludes mousedown, mouseup, and click.

. Keyboard events:includes keydown, keypress, and keyup.

Scroll events:includes scrollX and scrollY properties that resthe
number of pixels that the document is currentlyobed horizontally
and vertically.

Manipulating Element’s Styles

style property

The style property returns the read-only CSSSty&d@ration object
that includes a list of CSS properties.

element.style.color = 'red’,

getComputedStyle()

The getComputedStyle() method returns the objeat tilontains the
computed style of an element.

element.style.color = 'red’,

className Property

The className property returns a space-separatedf|CSS classes
of the element as a string.

element.className

classList Property

The classList returns a live collection of CSS séas It is a read-only
property of an element.

const classes = element.classList;

Event Handling in the DOM

Since the beginning of the language, event handiasbeen a part of
dom manipulation in javascript. They correspondspecific, user-
imitated actions within the webpage, such as thevimgo of your
mouse over a link, clicking on a link, or submitfia form. Thanks to
event handling, our scripts are more interactive are able to perform
certain actions depending on the users.

The DOM of modern web browsers such as NS6+, [Eb, Firefox
provide expanded methods and flexibility for captgrevents.

3.5 Scripting Web Forms

JavaScript Form

To create a form in HTML, you use the <form> eleméor example
<IDOCTYPE html>

<html lang="en">
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<head>
<title>JavaScript Form Democ</title>
<meta name="viewport" content="width=device-width,initial-
scale=1.0" />
<link rel="stylesheet" href="css/style.css" />
</head>
<body>
<div class="container">
<form action="signup.html" method="post" id="sigritp
<h1>Sign Up</h1>
<div class="field">
<label for="name">Name:</label>
<input type="text" id="name" name="name" placehotd&nter your
fullname” />
<small></small>
</div>
<div class="field">
<label for="email">Email:</label>
<input type="text" id="email" name="email" placelker="Enter your
email address" />
<small></small>
</div>
<div class="field">
<button type="submit" class="full">Subscribe</butto
</div>
</form>
</div>
<script>
I/l show a message with a type of tipaiin
function showMessage(input, message, type) {
/Il get the small element and set the message
const msg = input.parentNode.querySelector(l8jna
msg.innerText = message;
/I update the class for the input
input.className = type ? "success": "error";
return type;

}

function showError(input, message) {

return showMessage(input, message, false);
}

function showSuccess(input) {

return showMessage(input, ", true);

}

function hasValue(input, message) {

if (input.value.trim() ==="") {
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return showError(input, message);

}

return showSuccess(input);

}

function validateEmail(input, requiredMsg, imddisg) {
/I check if the value is not empty
if ("hasValue(input, requiredMsg)) {

return false;

}
/I validate email format
const emailRegex = (".+")@((\[[O-9]{1,3}\.[0}&L,3}\.[0-

9){1,3}\.[0-9{1,3}\]))

const email = input.value.trim();
if (lemailRegex.test(email)) {

return showError(input, invalidMsg);
}

return true;

}

const form = document.querySelector("#signup");

const NAME_REQUIRED = "Please enter your name";

const EMAIL_REQUIRED = "Please enter your erail

const EMAIL_INVALID = "Please enter a correcinail address
format”;

form.addEventListener("submit”, function (event) {
/I stop form submission
event.preventDefault();

// validate the form

let nameValid = hasValue(form.elements['name"],
NAME_REQUIRED);
let emailValid = validateEmail(form.elementgfiail"],

EMAIL_REQUIRED, EMAIL_INVALID);
/'if valid, submit the form.
if (nameValid && emailValid) {
alert("Demo only. No form was posted.");
}
b;

</script>
</body>
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</html>

Output

Sign Up

Name:

Email

Radio Button

To know which radio button is checked, we need s$e the value
attribute, For example

<IDOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-
scale=1.0">

<title>JavaScript Radio Button</title>

</head>

<body>

<p>Select your size:</p>

<div>

<input type="radio" name="size" value="XS" id="xs">
<label for="xs">XS</label>

</div>

<div>

<input type="radio" name="size" value="S" id="s">
<label for="s">S</label>

</div>

<div>

<input type="radio" nhame="size" value="M" id="m">
<label for="m">M</label>

</div>

<div>

<input type="radio" name="size" value="L" id="1">
<label for="I">L</label>

</div>

<div>

<input type="radio" name="size" value="XL" id="xI">
<label for="xI">XL</label>
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</div>

<div>

<input type="radio" name="size" value="XXL" id="x
<label for="xxI">XXL</label>

</div>

<p>

<button id="btn">Show Selected Value</button>
</p>

<p id="output"></p>

<script>
const btn = document.querySelector(‘#btn’);
const radioButtons

document.querySelectorAll(input[name="size"]");
btn.addEventListener("click”, () => {
let selectedSize;
for (const radioButton of radioButtoqs)
if (radioButton.checked) {
selectedSize = radioButton.ealu
break;
}
}
/I show the output:
output.innerText = selectedSize ? "You selectecelgfdedSize}
“You haven't selected any size’;
1
</script>
</body>
</html|>
Output

Select your size:

XS
S
M

L
XL
XXL

Show Selected Value

Checkbox
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To create a checkbox, you use the <input> elemetit the type of
checkbox, for example

<IDOCTYPE html|>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-
scale=1.0">

<title>JavaScript Checkbox</title>

</head>

<body>

<label for="accept">

<input type="checkbox" id="accept" name="accept"ecApt
</label>

<button id="btn">Submit</button>
<script>
const cb = document.querySelector('#acgept’
const btn = document.querySelector('#btn’);
btn.onclick = () =>{
alert(cb.value);
¥
</script>
</body>

</html|>
Output

Accept | Submit

Select Box

To create a <select> element, you use
the <select> and <option> elements. For example:

<select id="framework">

<option value="1">Angular</option>

<option value="2">React</option>

<option value="3">Vue.js</option>

<option value="4">Ember.js</option>

</select>
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Output

Handling Input Event

The input event fires each time whenever the valoé
the <input>, <select>, or <textarea> element upate
<IDOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-
scale=1.0">

<title>JavaScript input Event Demo</title>

</head>

<body>

<label for="message">Message</label>

<input placeholder="Enter some text" id="message"

name="message">
<p id="result"></p>
<script>
const message = document.querySelector§'%age’);
const result = document.querySelector(#t8s
message.addEventListener('input’, function () {
result.textContent = this.value;
};
</script>
</body>
</html>
Output

Message |Use React for frontend |

Use React for frontend

Web developers can perform DOM manipulation usiaga$cript.
This includes dynamically changing page contentdiragl new
elements, removing existing elements, and updatiyig properties.
Changing Element Content:
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We can use innerHTML or textContent properties barge the text
content of an element within the DOM.

var element = document.getElementByld("myElementld"”
element.innerHTML = "New content"; // or elememntitéontent =
"New content"”;

3.6 DOM Events

Interactions on web pages are carried out usingtev® enable users
to interact with the page. Events represent inteyas such as a user
clicking a mouse, pressing a key, submitting a fomtc. Using
JavaScript, we can listen for these events and tearser interactions.
Event Listeners:

We can use the addEventListener() function to nister a specific
event. For example, to listen for a button clicleet

var button = document.getElementByld("myButton");
button.addEventListener("click”, function() {
/I Actions to be taken when a click event oscur
1

Common Events:

click: For click on an item.

mouseover and mouseout=or hover over and move away from an
element.

keydown and keyup:For pressing a key and for it to work when you
unclick it.

submit: For submit a form.

Event Object:

Event listeners receive an event object containirigrmation about
the event when it occurs. This object containsrimfation such as the
type of the event, its target, and key information.

Thanks to event listeners, you can make your weje pasponsive to
user interactions and improve the user experience.

Asynchronous DOM Operations

In modern web applications, it is common to reteiedata from the
server and update it in the DOM to dynamically updpages. Such
operations must be performed asynchronously. Asymdus
operations allow the page to continue without bedtgrked by other
operations, so the page remains responsive andfrisadly during
user interactions.

Asynchronous Data Retrieval with Fetch API:

The Fetch API is a new asynchronous data retrievathod used in
modern browsers. It attracts attention with itsieragse and promise-
based structure.
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fetch("data.json")
.then(response => response.json())
.then(data => {
/' Using data within the DOM
)
.catch(error => {
console.error("Error: ", error);
D
Asynchronous DOM Update:
It is possible to update the DOM content using datzived
asynchronously. For example, we can populate asighchronously.
fetch("data.json")
.then(response => response.json())
.then(data => {
var list = document.getElementByld("myList");
data.forEach(item => {
var listitem = document.createElement("li");
listitem.textContent = item.text;
list.appendChild(listitem);

b;
)

.catch(error => {
console.error("Error: ", error);

D
3.7  Security and DOM

Security is an important factor when performing DG@hnipulation.
Malicious users may attempt to manipulate web pdgesnalicious
purposes. Therefore, you must take some precautoaissure safety.
XSS (Cross-Site Scripting) Attacks:

XSS attacks occur when malicious users inject JavpiScode on the
page. In this case, it is important to process ukda securely and
expose external data securely.

Adding Data via Secure Ways:

Safe methods such as textContent or createElerhentds be used
when adding user input into the DOM. You should matlude user
data directly with innerHTML containing it.

Using CSP (Content Security Policy):

CSP is used to control where the page’s resourmede loaded from.
CSP can help prevent XSS attacks and data leak3.pGkcies can be
specified in the page title or in HTTP responses.

Event Listeners with Secure Methods:
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When listening to user interactions, addEventListeshould be used
instead of features like onclick or onmouseoverisThelps manage
interactions on the DOM more securely.

DOM is a fundamental concept in the world of modeneb

development. DOM, a tool used to make pages dynaamd

interactive, is the primary way to interact with verowsers. DOM
represents HTML and XML documents as a tree strectuhich treats
each element in web pages as an object. Changes tmaldese objects
make it possible to update the content of the wabep add new
elements, remove existing ones, and listen to acteons. Using the
DOM correctly and securely is the key to developpmverful and

effective web applications.

Self-Assessment Exercise(s)

(1) What does the Document Object Model (DOM) repre in a web
document?

A) The style of the document

B) The structure of the document as a tree of nodes

C) The server-side scripts of the document

D) The user interactions with the document

Answer: B) The structure of the document as a tree of sode

(2) Which of the following methods is used to séket element by its
ID in the DOM?

A) document.getElementsByClassName

B) document.getElementsByTagName

C) document.getElementByld

D) document.querySelectorAll

Answer: C) document.getElementByld

(3) What is the correct way to change the text eonbdf an HTML
element with the id "header" to "Welcome"?

A) document.getElementByld("header").innerHTML = &fome™;
B) document.getElementByld("header").value = "Weiled;

C) document.getElementByld("header").text = "Weledm

D) document.getElementByld("header").innerText =elé¢dme";
Answer: D) document.getElementByld("header").innerText =
"Welcome";

(4) Which DOM method is used to create a new HTN&meent?

A) document.createElement()

B) document.newElement()

C) document.appendChild()

D) document.createNode()

Answer: A) document.createElement()

(5) How can you add a new class to an existing HTé&#ment using
JavaScript?
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A) element.setAttribute("class”, "new-class");
B) element.className +=" new-class";

C) element.classList.add("new-class");

D) element.addClass("new-class");

Answer: C) element.classList.add("new-class");

Conclusion

Mastering Document Object Model (DOM) manipulatiempowers
developers to create dynamic and interactive wepemsances. By
understanding how to access, modify, and updataesies within the
DOM tree, developers can breathe life into statebwages, enabling
them to respond dynamically to user input and esefithrough
techniques such as selecting elements, changing dtebutes, and
manipulating their content, developers can crafandess user
interfaces and enhance the overall user experieHosvever, it's
crucial to maintain code readability, performanesd accessibility
while implementing DOM manipulation to ensure sbdlty and

compatibility across various browsers and devidesibracing best
practices and staying updated with emerging teduies will further

solidify developers' mastery of DOM manipulatiomabling them to
build robust and engaging web applications for dhieeaudiences.

o

The Document Object Model (DOM) Manipulation uroctises on the
essential concept of interacting with web documenisough

JavaScript. It delves into how web browsers comstra tree-like
representation of HTML documents, where each elénagmibute, and
text node is a part of the hierarchy. Through DOMnmpulation,

developers gain the ability to dynamically modifizist structure,
enabling them to create interactive and respongigb applications.
The unit covers various techniques for traversihg DOM tree,

accessing and modifying elements, handling eveaits] updating
content in real-time. By mastering DOM manipulatioevelopers can
create dynamic web experiences that respond toacsi®ns and inputs
effectively. Furthermore, the unit explores besigices and common
challenges associated with DOM manipulation. It kagizes the
importance of performance optimization and effitiercode

organization to ensure smooth user experiencegcesly in complex
applications. Additionally, the unit discusses erbsowser
compatibility issues and techniques for writing eothat works
seamlessly across different web browsers. Undeaisign DOM

manipulation is crucial for web developers as itnie the foundation
for building interactive and engaging web applioa, empowering

4.0 Summary
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them to create dynamic content and enhance useragtions on the
web.
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