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Objectives/Outline

e Objectives e Outline

> |ntroduction to the Internet

o Learn the basics of the
*  Definition

Internet and the Web * Hierarchical Structure
> |dentify and describe * Internet Protocols
* Addressing

the key elements of
° Introduction to the Web
the Internet and the -
* Definition
Web * Web Architecture & Operation

* Websites & Web Documents
* Web Browsers

o |nternet and Web Growth

> Questions & Answers

KFUPM-082© Dr. El-Alfy SWE 363 Web Engineering & Development 1.1.12




What is the Internet!?
@

A global heterogeneous network that connects a
collection of computers all over the world

> Using transmission media (copper, fiber, wireless, etc.),
special purpose devices (routers, switches, etc.),
network operating systems (NOS) and applications

software (email, browsers, etc)

5 a

Internet
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What is the Internet? ...

The goal is to provide connectivity between
machines and between users to

o Share resources
° Increase reliability and availability
> Collaborate (email, distributed computing, etc)

o Access remote information

Thus the Internet is a vehicle for transferring
data from one machine to another.
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What is the Internet!?
®

An example of a packet-switched computer network

Source host generates a message & converts it to packets
Source router may fragment a packet into smaller packets (fragments)
Packets transferred independently across network

Source Destination router reassembles the original packet Destination
host Destination router delivers packets to the destination host host

Destination host rearranges received packets to retrieve submitted message
s

/yﬂ%m
Packet 2 acket 2

// ternet &
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( \ Packet 1
Packet 1 7/L //
Packet 1

~ U Router (Packet Switch)
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Internet Hierarchical Structure
@

To manage the growth of the Internet (scalability), it
is roughly structured in a hierarchical manner
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Internet Hierarchical Structure ...
@

Internet Service Provider (ISP)
> International, National, Regional, Local

At the lowest level are the
organizations networks ISP AN
> e.g. KFUPM network Backbone Capacity

4 Circuits
o> Which can act as ISP for lower-level

\5\‘ 2 @ sﬁ%:_)
user networks as well (e.g. home ‘“Private Peering‘
networks or small office networks) ‘-’ il

Capacity
Two ISP networks can be connected “ A1l i
Switches

to each other through network access A

=<
points (NAP) or private peering. Private Peering 4>

(

o - Large
> NAP: data communication facilities that Capacity
provide access to higher-speed links TSR]
Routers:
o Computer networking devices that
forward data packets across a network
toward their destinations
KFUPM-082© Dr. El-Alfy SWE 363 Web Engineering & Development 11.1.7

Layered Architecture

The Internet operating system is structured in layers called TCP/IP
protocol stack

Each has a number of protocols to facilitate the communication
between different devices

Device Device

Intermediate Intermediate
node node

e e

A 0 1 £ e S s ot it e s i
| 5-4 interface

« R - e ey
4-3 interface

3 Network }‘%Sid Network I‘%g@ Network I‘ :

| 3-2 interface | | | |

2

1

Data link I*2L]d Data link I*an—d Data link |<
2-1 interface

{ Physical 1—St+-l Physical 15—1*{ Physical def Physical 1
| l I |

Physical communication
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Layered Architecture ...

Summary of layers’ roles

> Application layer: acts as an interface to allow access to
network resources. Each Internet application has its
own application layer protocol.

> Transport layer: to provide reliable process-to-process
message delivery and error recovery

> Network layer: to move packets from the source to the
destination across the network

o Data link layer: to organize bits into frames and provide
hop-to-hop delivery

° Physical layer: to transmit bits over a medium and
provide mechanical and electrical specifications.
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Layered Architecture ...

Each layer adds meta-data (control information) to
facilitate communication between layers

> E.g. source address, destination address, identification, error
control information, etc.

! L5 data [HS! 5 5 | L5 data [H5!

| L4 data iH4! 4 4 | L4 data iH4 ||

| 1.3 data |H3| 3 3 | 1.3 data |H3|
!Tzi L2 data |H2| 2 2 !Tzi 1.2 data in!
i 010101010101101010000010000 | T 1 | 010101010101101010000010000 |

Trz;smission m(%:um
Q) ="
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Addressing

Hosts are identified using a unique global address (called IP address) or
hostnames
> DNS servers map hostnames to IP addresses
Processes on the same host are uniquely identified using the host address (IP
address) + the transport layer protocol port number (e.g. web server is
running at TCP port # 80)
a b c j k
Receiver [j__P
ﬂ H —————— Network layer —————— H H
[P [ [ osa I - - - - ootatinkieyer —-- [ A]e] [ o )]
KFUPM-082© Dr. EI-Alfy SWE 363 Web Engineering & Development 11111
Common Internet Applications
©

The World-Wide Web (WWW)
Electronic mail (email)

File transfer (e.g. ftp)

Remote login (e.g. telnet)

Streaming multimedia (e.g. Internet feeds of live
audio and video, video on demand (VoD))

Internet telephony (VolIP)
Chatting
Many others ....
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What is the World-Wide Web?

Also called WWW or just the Web
A collection of web documents and other web resources uniquely
identified (using URLs), can be accessed via the Internet, and are
linked to each other.
> Forms an overlay network over the Internet
> Web documents can have different types of information (multimedia): text,
images, audio and video
Main features of the Web: Portability, Scalability, User friendly
Computers
A computer is a digital
electronic machine
mad;(‘:y)l_h a control
unit, and memory.
/ / AL
~a It is random
It is used to do It is/pﬁn ofa Itchn be RAMror— | | (cCess Memory-
mathematical computer that ROM. Itis used in a RAM
and logical controls the flow compuie store /
calculation. of data. information. b It is read-only
CPU Control unit Memory [——
ROM
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Web documents are hosted
(stored) in machines

A host running
a web browser

M
running special software

called Veb servers

Web documents can be g 2
accessed and viewed using 5 g

special programs called £ £
browsers (VWeb clients or

user agents)

Browsers & Web servers '

are often running on A host running
different machines Web server

Browsers use HTTP
protocol to communicate

. The web is a client-server
with the Web servers

Internet application
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Web Architecture & Operation ...

Web documents (or web pages)

Web browser (also called user agent, web client or HTTP client)
> Application program that represents the user interface to the VWeb
o Fetches information from Web server and displays it to the user

> Examples: Mosaic (1993), NN (1994), IE (1995), Mozilla (1998), Firefox (2004),
Opera, Safari, many others

Web server (or HTTP server)
o Stores a set of Web documents (web pages)

> Responding to requests from the browser by sending a copy of the document
> Examples:Apache, MS |IS

Web standards

> Transfer protocol

*  HyperText Transfer Protocol (HTTP)
> Hypermedia links

* Uniform Resource Locator (URL) to identify web resources
> Document representation

*  HyperText Markup Language (HTML)

+ eXtensible Markup Language (XML)
© etc
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Web Architecture & Operation ...

A user starts a browser on his computer and request
a web document by specifying its URL

> E.g. http://www.kfupm.edu.sa/

The browser resolve the URL to get the server IP
address using the DNS server.

Then, the browser sends a message to the server
requesting the required document

The server finds the document in its file system and
sends it back to the browser

The browser interprets the content of the document
and displays (renders) it for the user

If the document contains images,

° |Images will be on separate files and only their URLs will be
embedded in the base document

> The browser will send a different request for each image file
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Websites & Web Documents
@

A website is made of a set of related

web pages linked to each other; these m-

pages can be on one server or
distributed on different servers

Navigation order
° Linear

* Web pages are linked in a strict sequence

* Useful for guided navigation, tutorials, multi-
part articles, etc.

° Hierarchical (tree)

* Web pages are arranged hierarchically (also
called tree)

* The “root” is the website’s homepage
> Hybrid (non-linear)

* Webpage links can form sequences, trees, loops,
or whatever paths are needed

* Might this be confusing to a site visitor?

Linear

Hierarchical

Hybrid
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Websites & Web Documents ...
@
Web document
AN
<B> This is { This is
the text to be Browser »| the text to be
boldface. </B> boldface.
Categories of Web documents
o Static documents
> Dynamic documents
o Active documents
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Websites & Web Documents ...
@

Static documents

o Fixed-content document
created and stored in a
server

+ Content is determined
when it is first created not
when it is used

ch dQCl] ment |-

o The file contains text 2 Request
and formatting
instructions

> The client can not ==
change the content of Client

the document b. Response
> Use HTML technology
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Websites & Web Documents ...

Dynamic documents

> The requested document
does not exist in a
predefined format but is
created on demand

> The accessed document
contains code (application
program) that the server
executes to generate the
document to be submitted
to the browser

> Personalized (customized)

web pages > s
> Can access restricted Client Server
resources on the server b. Running the program and creating the document

such as databases
> High load on the server

> Use Common Gateway
Interface (CGl) or ASP
technologies for server
side programming

Document

c. Response
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Websites & Web Documents ...

Active documents

The requested document
contains a program; the
server submits a copy of the
program to the browser;
the browser will run the
program at the client side

Can interact with user

Does not create overhead
for the server in the same
way as dynamic documents

The client can store the
document and run it again
and again without making
another request

Can save bandwidth and
transmission time

Use Java, Javascript and
Vbscript technology for
client side programming
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Client Server

a. Request for a copy of a program

Client Server
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c. Running the program and creating the document

Web Browsers

A variety of vendors offer commercial browsers that
interpret and display a webpage but all use nearly the

same architecture

The browser consists mainly of three modules:
controller, client programs, and interpreters

Input from user

|

—

Output to display

}

Communication with the server
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Cross-Browser Compatibility

©
There are literally hundreds of web browsers in use around the
world.
All browsers differ in functionality, performance and features
> Implement different HTML layout engines, JavaScript and Cascading Style
Sheets (CSS)
> May make Web pages look totally different
> Makes cross-browser compatibility difficult to achieve
Write clean code that conforms to the www consortium (W3C)
standards to get consistent results across all browser platforms
> A cross-browser compatible Web page will look more or less the same in all
of the existing Web browsers
> Obviously, 100% compatibility with all potential browsers is impossible.
> HTML editors are, on their part, notorious for creating non-compliant and
garbage code.
> Write your code by hand, e.g., using notepad
> If you must use a HTML editor, the best choice for compatibility is
and worst is
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Internet and Web Growth
©
Total sites across all domains (August 1995 — Feb 2009)
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[source: ]
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Internet and Web Growth ...
@

Market share for top servers across all domains (August 1995 — Feb
2009)
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[source: hitp://news.netcraft.com/ |
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Web Browsers
®

Total market share of web browsers

B 71 .52% - Microzoft Internet Explarer
I 19463 - Firefox Oct. 2008
B 5 55% - Safari
0.78% - Chrome
I 0.59% - Cpera
B 0 63% - Metscape
B 0.24% - Cther

B 67 .44% - Microsoft Internet Explarer
I 21.77% - Firefox Feb 2009
W 5 02% - Safari
1.15% - Chrome
P 0.71% - Opera
B 0.56% - Metscape
W 0.23% - Other

[Source: Net Applications]
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Internet and Web Growth ...

WORLD INTERNET USAGE AND POPULATION STATISTICS

c - Users Users

WordRegiors  [O0MBON  lolemetlses Iemateers | Pereuntor Grown  %or
Africa 975,330,899 4,514,400 54,171,500 56%  1.,100.0 % 34 %
Asia 3,780,819,792 114,304,000 650,361,843 172%| 4690%| 413 %
Europe 803,903,540 105,096,093 390,141,073 485% ) 2TM2% | 248 %
Middle East 196,767,614 3,284,800 45,861,346 233% | 1.296.2 % 29 %
North America 337,572,949 108,096,800 246,822,936 731 % 1283% | 157 %
Latin America/Caribbean 581,249,892 18,068,919 166,360,735 286 % 8207 % | 106 %
Oceania [ Australia 34,384,384 7,620,480 20,593,751 59.9 % 1702 % 1.3 %
WORLD TOTAL 6,710,029,070 360,985,492 1,574,313,184 235% 3361 % 100.0 %

Horth America N .1

Oceania /|

Austratia I 50.0%
I .

Europe

asin R .5
Europe I .

Horth America [N 2.2 ; ;
I e
In America _
Caribbean 14 wmiddie East [N 2357 .
arrica [ 511 Penetrat|0n
: . Asio [ 172 t /R .
_ rate/region
Middie East [l | 41.9 UserS/ Reglon nreica [ 55% g
Oceania /
Ac::tl::ia . 2.2 World, Avg. 23.5%

L] 50 100 150 200 250 300 350 400 450 500 550 600 65

10% 20% 30% A% 50% 60% T0% 80% 90%
Millions of Users Penetration Rate

[source: http://www.internetworldstats.com ]
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Q &A
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Other Resources

Data Communications and Networking, 4/e. B.A.

Forouzan, McGraw-Hill Higher Education 2007.

http://www.mhhe.com/forouzan
The World Wide Web Consortium (W3C)
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