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Web Technology


Web technology is a collective name for technologies that
aides in the creation, maintenance and development of webbased applications.



From a developers point of view, these are things like
languages, frameworks, data storage mechanisms, services
and products to allow us to create applications for the web.



Technologies used to exploit the power of internet for the
use of common people
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Internet


The internet has changed the lives of all.



Enables us to instantly communicate with each other, share
and retrieve information and much more, from anywhere on
the globe.



Most people know how to access and use the internet be it
on mobile phone, on laptop at work or be it on any other
devices using home WiFi.



But as you browse the Web, answer emails, use social media
and watch videos – have you ever wondered what is the
internet and how does internet works?
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Internet


A global computer network providing a variety of information and
communication facilities, consisting of interconnected networks using
standardized communication protocols.



Network of Networks



Interconnected Networks



Internet Vs internet



The Internet is made up of a massive network of specialized
computers called routers. Each router's job is to know how to move
packets along from their source to their destination



Nobody owns it
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Major Contributors
The Internet began in 1969 as a research project funded by the US Department of
Defense with a goal of creating a means of communication beside telephone lines.

The first network was called ARPANET (Advanced Research Project Agency NETwork).
This early network was the precursor to the Internet. It was limited in function but
launched the idea of a different method of communication.

Vinton Gray Cerf an American computer scientist along
with Robert Kahn are considered the founders of the Internet.
In 2004 both Cerf and Kahn won the A.M. Turing Award, the
highest honour in computer science, for their “pioneering work
on internet working, including the design and implementation of
the Internet’s basic communications protocols, TCP/IP”
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Penetration

7

8



Jammu & Kashmir



50% penetration



India



560,000,000 Internet
users in July/2019
50% penetration





Pakistan




71,608,065 Internet
users in July/2019
32.4% penetration



China



904,000,000 Internet
users in July/2019
62.4% penetration
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Internet v/s Web


The key difference between the Internet and the World
Wide Web (WWW or the Web) is that the Internet is a
global connection of networks while the Web is a
collection of information that can be accessed
using the Internet.



In other words, the Internet is the infrastructure and the
Web is a service on top.
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World Wide Web




The World Wide Web, commonly known as the Web, is an
information system where documents and other web
resources are identified by Uniform Resource Locators, which
may be interlinked by hypertext, and are accessible over the
Internet.

The development of the World Wide Web
was begun in 1989 by Tim Berners-Lee and
his colleagues at CERN, an international
scientific organization based in Geneva,
Switzerland.
Tim Berners-Lee
11

World Wide Web


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







HTML: HyperText Markup Language. The markup (formatting)
language for the web.
URI: Uniform Resource Identifier. A kind of “address” that is unique
and used to identify to each resource on the web. It is also
commonly called a URL.
HTTP: Hypertext Transfer Protocol. Allows for the retrieval of linked
resources from across the web.

Tim also wrote the first web page editor/browser
(“WorldWideWeb.app”) and the first web server (“httpd“).
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Client- Server Architecture of Web
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Web-servers




Web Servers are computers that are usually setup in
facilities called data centers and operated by hosting
companies. (Cloud)
The purpose of these computers is to store websites
so that people can visit them on the internet.
Web server software

A Computer program that is responsible for accepting HTTP
requests from clients (user agents such as web browsers), and
serving them HTTP responses along with optional data contents,
which usually are web pages such as HTML documents and
linked objects (images, etc.).
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leading Webserver










Apache HTTP Server
Internet Information Services(IIS)
Lighttpd (lighty)
Nginx (N-gin-x)
Google
.
.
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Webserver Market Share
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Behind the Scene




The web server constantly and passively waits for a
request for a web page from a browser programme
running on the client and when any such request is
received, it locates that corresponding page and sends it
to the requesting client computer
During this interaction, the webserver and the client
communicate using plateform independent HTTP
(hypertext transfer protocol.)
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Steps that occur between the client request and the
page being displayed are as follows:
1. User types the URL in the browser

http://www.ditcuk.ac.in/projects/index.html
Protocol

Domain name

Path & File name

2. Browser requests DNS for IP address corresponding to www.ditcuk.ac.in
3. DNS replies with IP address (say 117.255.216.78)
4. Browser makes TCP connection (port 80) with the computer
(117.255.216.78)
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5. Client makes a request for a web page to the webserver using http
request. The request is handed over to the http software running on the
client machine to be transmitted to the server.

GET http://www.ditcuk.ac.in/projects/index.html
http/1.0
6. Http software on the client hands over the request to TCP/IP software
running on the client.
7. TCP/IP on client breaks the http request into packets and sends them over
TCP to the web server.
8. TCP/IP on server reassemble the http request and gives it to the http
software application on the webserver.
9. Http software on server interprets the request, fetches the file with the help
of OS and adds some header to form an http response.
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10. http software hands over the response to TCP/IP on server
11. TCP/IP on server breaks the response into packets and sends it over
TCP connection to the client.

12. TCP/IP on client checks the packets for correctness and reassembles
them to form the original webpage in html format.
13. TCP/IP on client informs the TCP/IP on server that web page was
received correctly which informs http on the server.
14. http software on web server terminates the TCP connection
between itself and client.

15. TCP/IP software on client hands over the webpage to the web
browser.
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Domain Name System (DNS)


DNS provides a name to number (IP address) mapping or
translation, allowing internet users to use, easy to remember names,
and not numbers to access resources on a network and the
Internet.



DNS is, at its core, a hierarchical system. At the top of this system is
what are known as “root servers”. There are currently 13 root
servers in operation. However, as there are an incredible number of
names to resolve every minute, each of these servers is actually
mirrored (1086 instances world wide)



https://www.youtube.com/watch?v=XeLnBkjdiGo
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Root Server Instances
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DNS

All DNS lookups start at the root zone.
Once the lookup hits the root zone, the lookup will then travel down the hierarchy of the
DNS system, first hitting the Top level Domain (TLDs servers), then the servers for
specific domains (and possibly subdomains) until it finally hits the authoritative
nameserver for the correct domain, which contains the numerical IP address of the
website being sought.
This IP address is then returned to the client. Interestingly, despite the number of steps
required, this process can happen very quickly..
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https://www.cloudflare.com/learning/dns/glossary/dns-root-server/

Web Browser


A software application for retrieving, presenting and
traversing information resources on the World Wide
Web.
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Architecture of a Web Browser




The conceptual architecture of most modern web browsers is
similar.
Independent components layered together to form a layered
architecture.
A layered architecture is used to simplify the design and
maintainability of the code.
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Provides interfaces for higher level components to interact with
lower level components.
Allows each component to be built in isolation, as long as each
component adheres to a defined interface.
Promotes code reuse by allowing other applications the ability
to easily include individual components.
As the software application evolves components can be
swapped out for new implementations without affecting the
components in layer above or below.

User Interface

Data
Pers
iste
nce

Browser Engine

Rendering Engine
Networking

Java Script
Interpreter

XML Parser

Display
Backend

Reference architecture of common browsers including Firefox
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User Interface component provides methods with which a user interacts
with the Browser Engine.




The Browser Engine component provides a high-level interface to the
Rendering Engine.





Provides standard features (preferences, printing, downloading, toolbars)
users expect when dealing with a desktop application.

Provides methods to initiate the loading of a URL and other high-level
browsing actions (reload, back, forward).
Provides the User interface with various messages relating to error
messages and loading progress.

The Rendering Engine component produces the visual representation of a
given URL.
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Interprets the HTML, XML, and JavaScript that comprises a given URL
and generates the layout that is displayed in the User Interface.
Key component is the HTML parser which is quite complex because it
allows the Rendering Engine to display poorly formed HTML pages.



Networking component provides functionality to retrieve URLs
using the common Internet protocols of HTTP and FTP.







JavaScript Interpreter component executes the JavaScript code that
is embedded in a website. Results of the execution a passed to the
Rendering Engine for display.







Handles all aspects of Internet communication and security.
Character set translations and MIME type resolution.
May cache retrieved documents to minimize network traffic.

The Rendering Engine may disable various actions based on user
defined properties.

The XML Parser component is used to parse XML documents.
The Display Backend component is tightly coupled with the host
operating system. It provides primitive drawing and windowing
methods that are host operating system dependent.
The Data Persistence component manages user data such as
cookies, bookmarks and preferences.
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Detailed component architecture of Firefox. Different Display Backend components
are used depending on the host OS
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Website Content


Static








In Static Websites, Web pages are returned by the server which are
prebuilt source code files built using simple languages such as HTML, CSS
or JavaScript.
There is no processing of content on the server in Static Websites. Web
pages are returned by the server with no change therefore, static Websites
are fast.
There is no interaction with databases. Also, they are less costly as the host
does not need to support server-side processing with different languages.

Dynamic


In Dynamic Websites, Web pages are returned by the server which are
processed during runtime means they are not prebuilt web pages but the
content of a webpage is generated during runtime according to the user’s
demand with the help of server-side scripting languages such as PHP,
ASP.NET and many more supported by the server. So, they are slower than
static websites but updates and interaction with databases are possible.
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Programming Web Application


Client Side






Client-side scripting is performed to generate a code that can run
on the client end (browser) without needing the server side processing.
Basically, these types of scripts are placed inside an HTML document.
The client-side scripting can be used to examine the user’s form for the
errors before submitting it and for changing the content according to
the user input.
HTML, Javascript, CSS, Vbscript, Jquery, Ajax, etc

Server side




Server-side is a technique of programming for producing the code
which can run on the server, in simple words any scripting or
programming that can run on the web server is known as server-side
programming. The operations like customization of a website, dynamic
change in the website content, response generation to the user’s
queries, accessing the database, interaction with other servers
(webservices) and so on are performed at the server end.
ASP.Net with C# or VB.Net, PhP, Python, JSP etc
31

Example:
Example.asp
<% @language = javascript %>
<html>
<head>
<title>ClientVsServer</title>
<script type=text/javascript>
temp = "welcome client side :" ;
var current = new Date();
document.writeln(temp);
document.writeln("<font size=6>" + "&nbsp;&nbsp;&nbsp;&nbsp;" +
current.getHours() + ":" + current.getMinutes() + ":" +
current.getSeconds() + ":" + current.getMilliseconds() + "</font>");
</script>
</head>
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<body>
<br>
<%
temp = "welcome to server side";
var date2;
date2 = new Date();
Response.write(temp);
Response.write("&nbsp;&nbsp;" );
Response.write("<font size=6>" + date2.getHours() + "</font>");
Response.write(":");
Response.write("<font size=6>" + date2.getMinutes()+ "</font>");
Response.write(":");
Response.write("<font size=6>" + date2.getSeconds() + "</font>");
Response.write(":");
Response.write("<font size=6>" + date2.getMilliseconds() + "</font>");
%>
</body>
</html>
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Total Websites


There are over 1.5 billion websites on the world wide web today.
Of these, less than 200 million are active.

Roughly every 24 hours we get 547200 increase in the total number
of websites worldwide!
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https://www.internetlivestats.com/total-number-of-websites/






The first-ever website (info.cern.ch) was published on
August 6, 1991 by British physicist Tim Berners-Lee while
at CERN, in Switzerland.
And today we have 1.5 billion websites
Future trends will center around








Artificial intelligence,
(Recommendation System)
Fast operation,Voice driven
Interactivity of web applications
Scaleable

Living in the time of Covid-19 and after
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Evaluation

Future Trends




Artificial Intelligence
Programming languages
Frameworks




React and Vue – the basis of all front-end developments. React is today the
most sought-after framework in most companies. For a long time it competed
with Angular. But the developers claim that Angular sags significantly in efficiency.
Svelte.js – a framework that is virtually unknown today. But
many developers are willing to work with it. High likelihood that it will be the
same way as Vue.



Voice commands
Interactivity
Adaptability
Chat bots



https://merehead.com/blog/future-of-web-development-in-2020/
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