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TOPIC 01 

MODULE 01


Introduction to Web Systems and Technologies 









Introduction to Web
Systems and Technologies







Web Systems and Technologies 




1.
2.
3.
4.

5.

Topics (Basics)

What is web and how does it work?

Structuring web contents using HTML

Setting visual layout using CSS

Making web interactive using
JavaScript

Web backend programming using PHP
and databases


Introduction to Web Systems and Technologies 




6.
7.
8.
9.
10.

Topics (Advanced)

Making websites secure

Introduction to web services

Front-end and back-end frameworks

Hosting websites

Search engine optimization (SEO)









Introduction to Web Systems and Technologies 




1.

1.
2.
3.

Textbook

"Fundamentals of Web Development",
2nd Edition by Randy Connolly and
Ricardo Hoar, 2018, Pearson




Reference websites


https://www.w3schools.com/ 

https://developer.mozilla.org/en-US/

https://reactjs.org/ 


Introduction to Web Systems and Technologies 




•

1.
2.
3.

Credits

Material for the slides used in this
course is provided by Pearson
Education




Reference websites


https://www.w3schools.com/ 

https://developer.mozilla.org/en-US/

https://reactjs.org/ 


Introduction to Web Systems and Technologies 




Module 02


Web Systems and Technologies 




Ecosystem of Web


Web Systems and Technologies��
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TOPIC 02 




 A Complicated Ecosystem






Ecosystem of Web

A digital ecosystem is a group of connected technology resources that work together as a single system. 
It includes suppliers, customers, business partners, apps, third-party data services, and the technologies that link them all.



•
•

•
•
•
•

 A Short History of the Internet

Telephone Network

Packet Networks


ARPANET (1969)

X.25 (1974)

USENET (1979)

TCP/IP (1983)  INTERNET





Ecosystem of Web
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 Internet vs. (World Wide) Web




Ecosystem of Web
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•

•

•

•

•

 The Birth of the Web (1990) 

URLS


HTTP


SERVERS


BROWSERS


HTML





Ecosystem of Web


Alishba
Highlight



•

 Growth of Internet

Number of Internet Hosts





Ecosystem of Web




•
•

•

•
•

Web Apps vs. Desktop Apps 

Advantages


Accessible from any Internet-
enabled computer

Cross platform and browser
compatibility

Easier to roll out program updates

Fewer security concerns about local
storage


Ecosystem of Web
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•
•
•

•

•

•

•

Web Apps vs. Desktop Apps 

Disadvantages


Requires internet

Security concerns about sensitive
private data being transmitted over
the Internet

Concerns over the storage, licensing,
and use of uploaded data

Problems with certain websites not
having an identical appearance
across all browsers

Restrictions on access to operating
system resources 

May need plugins for functioning


Ecosystem of Web
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MODULE 03











Static vs Dynamic 

Websites









Web Systems and Technologies 


Static websites contain fixed content stored on the server and delivered to the 
user without any server-side processing. These websites are simple and easy to host,
 but they lack interactivity and require manual updates. On the other hand, 
dynamic websites generate content on the fly using server-side processing 
and databases. They offer interactivity, personalized content, and dynamic 
features but are more complex to develop and maintain.



Static websites




Static vs Dynamic Websites 




(Traditional) Dynamic Websites




Static vs Dynamic Websites 




(Modern) Dynamic Websites

Static vs Dynamic Websites 
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MODULE 04


Web Systems and Technologies 




Brief History of Web


Web Systems and Technologies 




•
•
•
•

Web 1.0

Contents generated by publishers

Company generated companies

Static websites

Dynamic websites







Brief history of Web
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•
•

Web 2.0

User Generated Contents (UGC)

Dynamic websites





Brief history of Web
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•
•

Web 3.0

Machine understandable contents

Semantic web





Brief history of Web
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•
Web Science


Interdisciplinary study of sociotechnical
integration of the world wide web


Brief history of Web
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MODULE 05


Web Systems and Technologies 




Client Server Model


Web Systems and Technologies 




The request-response Loop 




Client Server Model




•

•

•

•

•

•

•

Types of Servers 

Web Servers


Application Servers


Database Servers


Mail Servers


Media Servers


Authentication Servers


…





Client Server Model
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Client Server Model


•

•

•

Server Farms 

Large websites receives millions of
requests per minute


Cannot be handled by a single server


Server farms are used for scalability
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Server Racks 




Client Server Model




Data Centers 




Client Server Model
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 Internet from Home to ISP 




How Internet Works?




Routing Tables 




How Internet Works?




From ISP to the World 




How Internet Works?




•
 IXP 


I X P  –  I n t e r n e t  A c c e s s  P o i n t  –
Dedicated infrastructure to make the
internet more connected.


How Internet Works?
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Under-ocean Connectivity 




How Internet Works?




The End
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•

•

•

 

TCP/IP


These protocols have been implemented in every
operating system, and make fast web development
possible.




Networking is it’s own entire discipline. 




Web developer needs general awareness of what
the suite of Internet protocols does


Internet Protocols
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Internet Protocols

Layered Architecture:




Alishba
Highlight

Alishba
Highlight

Alishba
Highlight

Alishba
Highlight

Alishba
Highlight

Alishba
Highlight



Internet Protocols


•

•

Link Layer




Physical transmission of data across
media (both wired and wireless) and
establishing logical links. 




Handles issues like packet creation,
transmission, reception, error detection,
collisions, line sharing, and more.
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Internet Protocols


•

•

Internet Layer:

The Internet layer provides “best effort”
communication.

Makes use of IP addresses
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Internet Protocols



IP-Address:








Alishba
Highlight

Alishba
Highlight



Internet Protocols


•
Transport Layer:


Ensures transmissions arrive in order
and without error
 TCP is slower but ensures reliable, accurate data delivery.

UDP is faster but may lose or misorder some data.
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Internet Protocols


•

•

Application Layer Protocols:




HTTP. The Hypertext Transfer Protocol
is used for web communication.




SSH. The Secure Shell Protocol allows
remote command-line connections to
servers.
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Internet Protocols


•

•

•



Application Layer Protocols:




FTP. The File Transfer Protocol is used for
transferring files between computers.

POP/IMAP/SMTP. Email-related protocols
for transferring and storing email.

DNS. The Domain Name System protocol
used for resolving domain names to IP
addresses.
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The End
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Domain Name System

Name Levels in a Domain:
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Domain Name System


•
•

•

•
•

•

•

Types of Top Level Domains:

Generic top-level domain (gTLD)


Unrestricted. TLDs include .com
, .net, .org, and .info.

Sponsored. TLDs including .gov
, .mil, .edu, and others. 

New TLDs. 


Country code top-level domain
(ccTLD)


TLDs include .pk , .ca , .uk , .au. ,
…

Internationalized Domain Names
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Domain Name System



Domain Registration:








Domain Name System

Address Resolution:






The End
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Uniform Resource Locators


•
•
•
•
•



Components of a URL: 




Protocol

Domain

Path

Query String

Fragment
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Uniform Resource Locators


•

•

Protocols: 




ftp://example.com/abc.txt   sends
out an FTP request on port 21, while

http://example.com/abc.txt  
transmits an HTTP request on port 80
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Uniform Resource Locators


•

•

Domain:



The domain identifies the server from
which we are requesting resources.


Since the DNS system is case
insensitive, this part of the URL is case
insensitive.

Alternatively, an IP address can be used
for the domain





Alishba
Highlight



Uniform Resource Locators


•

•

Port :




The optional port attribute allows us to
specify connections to ports other than
the defaults

Add a colon after the domain, then
specify an integer port number.
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Uniform Resource Locators


•

•

•

•

•
•

Path :

Familiar concept to anyone who has ever used a
computer file system.


The root of a web server corresponds to a folder
somewhere on that server. 


On many Linux servers that path is
/var/www/html/  

On Windows IIS machines it is often c:
/inetpub/wwwroot/


The path is optional

If not provided, server decides which file to send
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Uniform Resource Locators

Query String :
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Uniform Resource Locators


•

•



Fragment :


A way of requesting a portion of a page.




Browsers will see the fragment in the URL,
seek out the tag anchor in the HTML, and
scroll the website to it
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The End
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Hypertext Transfer Protocol (HTTP)

Headers 






Hypertext Transfer Protocol (HTTP)

Request Methods 









Hypertext Transfer Protocol (HTTP)


•

•

•
•

Response codes 




200 codes are for successful
responses, 

300 are for redirection-related
responses,

400 codes are client errors,

500 codes are server errors.
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Hypertext Transfer Protocol (HTTP)


•
•
•
•
•
•
•
•
•

Response codes – Examples

200: OK 

301: Moved Permanently 

304: Not Modified 

307: Temporary redirect 

400: Bad Request 

401: Unauthorized 

404: Not found 

414: Request URI too long 

500: Internal server error
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The End
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•

•

•

•
•
•
•



Web servers 


A web server is nothing more than a computer that responds to
HTTP requests.

Real-world web servers are often more powerful than your own
desktop computer

Webservers must choose an application stack to run a website.
This application stack  will include an 


Operating System

Web Server Software

A Database

Scripting Language for Dynamic Requests


Introduction to Web Servers
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Introduction to Web Servers


•
•
•
•
•

•

Application Stacks

 


Most commonly used LAMP

Linux operating system, 

Apache web server, 

MySQL database, and 

PHP scripting language




Other stacks include WAMP, WISA,
MEAN, …


Alishba
Highlight



Introduction to Web Servers


•

•

•



Operating systems

 


Linux




Mac




Windows
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Introduction to Web Servers


•

•

•



Webserver Software

 


Apache




Nginx




IIS
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Introduction to Web Servers


•
•
•
•
•
•
•



Database Software 


MySQL

PostgreSQL

Sqlite

Oracle

IBM DB2

Microsoft SQL Server

MongoDB
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Introduction to Web Servers


•
•
•
•



Scripting Languages

 


PHP

ASP.NET

Python

Node.js
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The End
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•
•
•



Multi-tier Architecture 




Web development can be realized at multiple tiers

2-tier

3-tier


	 Architecture of Web-based System
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Architecture of Web-based System


•
•

2-tier Architecture 

Tier 1 – Web Browser

Tier 2 – Web server


Credit: David Vignoni

https://en.wikipedia.org/wiki/File:Client-server-model.svg 
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Architecture of Web-based System

3-tier Architecture 
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The End
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•

•

•



HTML 


Hypertext Transfer Markup Language




markup is a way to indicate information about the
content that is distinct from the content




HTML has been through many versions and branches, the
details of which might matter if you ever see old HTML
code


Introduction to HTML
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Markup






Introduction to HTML






(X)HTML and Validation 

https://validator.w3.org/ 






Introduction to HTML




•

•



HTML 5 




Widely implemented in modern browsers




The current W3C recommendation for web development






Introduction to HTML
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•

•
•
•



Elements and Attributes


HTML documents are composed of textual content and
HTML elements

HTML element encompasses 


the element name within angle brackets (i.e., the tag) and 

HTML elements can also contain attributes, the content within
the tag.












Introduction to HTML
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•

•

•



An Empty Element


An empty element  does not contain any text content; instead, it is
an instruction to the browser to do something.

 In XHTML, empty elements had to be terminated by a trailing
slash. 

In HTML5, the trailing slash in empty elements is optional














Introduction to HTML


Alishba
Highlight

Alishba
Highlight

Alishba
Highlight

Alishba
Highlight



•
•

•
•

Nesting elements

Correct nesting


Nested element must be closed first











Incorrect nesting


Outer element is closed first





Introduction to HTML
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Nesting elements


Introduction to HTML




Tree of Nested Elements


Introduction to HTML




The End
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A Simple Example 






Common HTML Tags




•

•




DOCTYPE 




DOCTYPE Short for Document Type Definition tells the
browser what type of document it is about to process

Written at the start of the HTML document




<!DOCTYPE html>






Common HTML Tags
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Another Example 










Common HTML Tags




•

•

•

•

Head and Body Tags 

HTML5 does not require the use of the <html> , <head> , and <body>
elements (most developers still use them)

<html> contains all the other HTML elements in the document
(Item 2)

<head> contains descriptive elements about the document, such
(title,  style sheets, JavaScript files etc.) (Item 3)

<body> contains content to be displayed by the browser (Item 4)











Common HTML Tags
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•

•

•

Meta, Link, and Script Tags 

The <meta>  element ( I tem 5) declares that the
character encoding for the document is UTF-8.

Item 6 specif ies an external CSS style sheet f ile with
<link> that is used with this document.

 Item 7 references an external JavaScript f ile using
<script>











Common HTML Tags
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Another Example






Common HTML Tags




Rendered Document 






Common HTML Tags




•



HTML is for structure! 


CSS is used for styling







Common HTML Tags
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•

•

•



Headings 


HTML provides six levels of headings �
(h1 - h6)

Headings are also used by the browser to create a
document outline  for the page

Don't use different headings for setting font size (will be
covered in CSS)







Common HTML Tags
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•
•



Paragraphs and Divisions 


<p>  tag is a container for text and other HTML elements

<div>  also a container element and is used to create a logical
grouping of content









Common HTML Tags
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•
•

•
•

•
•
•

•
•
•

•
•

•



Inline Text Elements 


Do not disrupt the flow

<a>


<abbr>

<br>


<cite>

<code>

<em>


<mark>

<small>

<span>


<strong> 

<time>


…




Common HTML Tags


… <inline element> …
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•
•
•
•
•
•
•
•
•
•



Block Elements


Disrupt the existing flow and take their own space

<div>

<h1>-<h6>

<hr>

<li>

<ol>

<ul>

<p>

<table>

…





Common HTML Tags


… 




<block element> 

…
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Images






Common HTML Tags




•

•



Character Entities


These are special characters for symbols for which there
is either no easy way to type them via a keyboard

or which have a reserved meaning in HTML (like "<")









Common HTML Tags
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The End




Links
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Links


•

•

Links (Anchor tags) 

Links are an essential feature of all web
pages

Links use the <a> element (the “a”
stands for anchor).
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Links

Examples 






Links

Examples 






Links

Relative Referencing 


Relative Link Type
 Example


Same directory
 <a href="example.html">


Child Directory
 <a href="images/logo.gif">


Grandchild/Desce
ndant Directory


<a href="css/images/background.gif">


Parent/Ancestor
Directory


<a href="../about.html">�
<a href="../../about.html”>


Sibling Directory
 <a href="../images/about.html">


Root Reference
 <a href="/images/background.gif">
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Lists
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Lists

Unordered Lists 
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Lists

Ordered Lists 
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Lists

Nested Lists 
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Lists


END


•
Description Lists 


Used for definitions and descriptions
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Semantics in HTML 5
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Semantics in HTML 5


•

•

•
•
•

Semantic Markup 

Semantic tags are used for organizing
contents and labeling contents (adding
meaning)

Do not change the structure of the
document

Make HTML code 


maintainable

accessible
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Semantics in HTML 5

Semantic tags




Jandi soon, CC BY-SA 3.0




Semantics in HTML 5

Header and Footer 




Jandi soon, CC BY-SA 3.0




Semantics in HTML 5


•

•

Header 

Intended to usually contain the section’s
heading (an h1– h6 element), but not
required

The header element can also be used to
wrap a section’s table of contents, a
search form, or any relevant logos.
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Jandi soon, CC BY-SA 3.0


Semantics in HTML 5

Navigation (nav) 






Semantics in HTML 5


•
Main 


<main>  is meant to contain the main
unique  content of the document.


Jandi soon, CC BY-SA 3.0
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Semantics in HTML 5


•
•

Section and Article 

<section> is a much broader element, while the

<article> element is to be used for blocks of
content that could potentially be read or
consumed independently of the other content
on the page





Jandi soon, CC BY-SA 3.0
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Semantics in HTML 5


•
Aside 


The <aside>  element can be used for
sidebars, pull quotes, groups of
advertising images, or any other
grouping of nonessential elements


Jandi soon, CC BY-SA 3.0
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Semantics in HTML 5

Figures and Figure Captions 
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Semantics in HTML 5

Details and Summary 




Alishba
Highlight

Alishba
Highlight

Alishba
Highlight

Alishba
Highlight



Tools Insight
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•
•
•
•
•

A variety of tools available for web
development


WYSIWYG

Code editors

IDEs

Cloud based environments

Code playgrounds





Tools Insights
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•
•
•

WYSIWYG Editors 

Dreamweaver

Google Web Designer

Seamonkey composer


Tools Insights




Code editors 




Tools Insights




IDEs




Tools Insights




Cloud-based Environments 




Tools Insights




Code playgrounds 




Tools Insights


END
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Slide material provided by  Connolly & Hoar, "Fundamentals of Web Development" - 2nd Ed. Pearson Ed


Introduction to CSS


•

•

•

CSS is a W3C standard for describing the
appearance of HTML elements


With CSS, we can assign font properties,
colors, sizes, borders, background
images, and even position elements on
the page


CSS can be added directly to any HTML
element (via the style  attribute), within
the <head>  element, or, most commonly,
in a separate text file that contains only
CSS.


Cascading Style Sheets (CSS)
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Introduction to CSS


•
•
•
•
•

Improved control over formatting


Improved site maintainability


Improved accessibility


Improved page-download speed


Improved output flexibility (responsive
design)


Benefits of CSS
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Introduction to CSS


•

•

•

•
•
•
•
•
•

1996 the CSS Level 1 Recommendation
was published

June 2011 - CSS2.1 becomes an official
W3C Recommendation

From CSS 3 onwards, recommendations
are made based on modules. Following
modules have been recommended: 


Cascading and Inheritance

Color Module

Fonts Module

Media Queries

Selectors

Basic User Interface Module


CSS Versions
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Introduction to CSS


•

•

•

Historically implementation of CSS was
not consistent across major browsers


CSS has a reputation for being a
somewhat frustrating language due to
browser implementation differences


CSS was not really designed to be a
layout language, so authors often find it
tricky dealing with floating elements,
relative positions, inconsistent height
handling, overlapping margins, and non-
intuitive naming





Browser Adoption




CSS Syntax (Properties)
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Slide material provided by  Connolly & Hoar, "Fundamentals of Web Development" - 2nd Ed. Pearson Ed


CSS Syntax


•

•

•

A CSS document consists of one or
more style rules

A rule consists of a selector that
identifies the HTML element or
elements that will be affected, followed
by a series of property:value pairs (each
pair is also called a declaration)

The series of declarations is also called
the declaration block







Overview
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CSS Syntax


Overview
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CSS Syntax


•
•

•

Every CSS rule begins with a selector


The selector identifies which element or
elements in the HTML document will be
affected by the declarations in the rule


Many ways to write selectors
(stay tuned…)





Selectors
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CSS Syntax


•

•

Each individual CSS declaration must
contain a property.


The CSS2.1 recommendation defines
over a hundred different property names


Properties
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CSS Syntax


Properties


Property Type
 Property


Fonts
 font

font-family

font-size

font-style

font-weight

@font-face


Text
 letter-spacing

line-height

text-align

text-decoration

text-indent
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CSS Syntax


Property Type
 Property

Color and
Background


background

background-color

background-image

background-position

background-repeat

box-shadow

color

opacity


Borders
 border

border-color

border-width

border-style

border-top, border-left, ...

border-image

border-radius


Properties
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CSS Syntax


Property Type
 Property

Spacing
 padding


padding-bottom, padding-left, ...

margin

margin-bottom, margin-left, ...


Sizing
 height

max-height

max-width

min-height

min-width

width


Layout
 bottom, left, right, top

clear

display

float

overflow

position

visibility

z-index


Properties
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CSS Syntax


Property Type
 Property


Lists
 list-style

list-style-image

list-style-type


Effects
 animation

filter

perspective

transform

transition


Properties




CSS Syntax (Values)
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Slide material provided by  Connolly & Hoar, "Fundamentals of Web Development" - 2nd Ed. Pearson Ed


CSS Syntax


•

•

The unit of any given value is dependent
upon the property.


Some property values are from a
predefined list of keywords. Others are
values such as length measurements,
percentages, numbers without units,
color values, and URLs


Values
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CSS Syntax


•
•
•
•
•

Name


Hexadecimal


RGB


RGBa


HSL


Colors
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CSS Syntax


•
•
•
•
•

•
•
•
•

Relative

px


em


%


vw,vh


Absolute

in


cm


pt





Relative and absolute Units
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Location of Styles
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Location of Styles


•

•

•

Inline styles are style rules placed within
an HTML element via the style attribute


<h1>Share Your Travels</h1>


<h2 style="font-size: 24pt">Description</h2>


...


<h2 style="font-size: 24pt; font-weight:bold;">
Reviews</h2>


Using inline styles is generally
discouraged


Handy for quickly testing out a style
change


Inline Styles
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Location of Styles


• Also called internal styles are style rules placed
within the <style> element (inside the <head>
element of an HTML document)


<head>

  <meta charset="utf-8">

  <title>Share Your Travels </title>

  <style>

  h1 { font-size: 24pt; }

  h2 {

    font-size: 18pt;

    font-weight: bold;

  }

  </style>

</head>

<body>

...


Embedded Style Sheet
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Location of Styles


• External style sheets are style rules
placed within an external text file with
the .css extension




<head>


  <meta charset="utf-8">


  <title>Share Your Travels</title>

  <link rel="stylesheet" href="styles.css" />


</head>


External Style Sheet
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Location of Styles


1.
2.
3.

Three different types of style sheets:

Author-created style sheets


User style sheets


Browser style sheets


External Style Sheet
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CSS Selectors�
(Element, Class, ID)
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Selectors


HTML DOM Tree
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Selectors


• Element selectors select all instances of
a given HTML element.

















Element Selectors
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Selectors


• A class selector allows you to
simultaneously target different HTML
elements regardless of their position in
the document tree using the same class
attribute value.





Class Selectors
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Selectors


<head>

<title>Share Your Travels </title>

<style>


.first {

  font-style: italic;

  color: red;

}


</style>

</head>





<body>


<h1 class="first">Reviews</h1>

<div>

  <p class="first">By Ricardo on <time>2016-05-23</time></p>

  <p>Easy on the HDR buddy.</p>

</div>

<hr/>

<div>

  <p class="first">By Susan on <time>2016-11-18</time></p>

  <p>I love Central Park.</p>

</div>

<hr/>


</body>


Class Selectors
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Selectors


• An id selector allows you to target a
specific element by its id  attribute
regardless of its type or position


ID Selectors
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Selectors

<head>


<title>Share Your Travels </title>

<style>


#latestComment {

  font-style: italic;

  color: red;

}


</style>

</head>







<body>


<h1 class="first">Reviews</h1>

<div id="latestComment">

  <p class="first">By Ricardo on <time>2016-05-23</time></p>

  <p>Easy on the HDR buddy.</p>

</div>

<hr/>

<div>

  <p class="first">By Susan on <time>2016-11-18</time></p>

  <p>I love Central Park.</p>

</div>

<hr/>


</body>


ID Selectors
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•

•

 

Attribute Selectors




An attribute selector  provides a way to
select HTML elements either by the
presence of an element attribute or by
the value of an attribute




[title] { … }







CSS Selectors (Attributes)
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CSS Selectors (Attributes)

<head>


<meta charset="utf-8">

<title>Share Your Travels</title>

<style>


[title] {


  cursor: help;


  padding-bottom: 3px;


  border-bottom: 2px dotted blue;


  text-decoration: none;


}


</style>

</head>

<body>


<div>

<img src="images/flags/CA.png" title="Canada Flag" />


<h2><a href="countries.php?id=CA" title="see posts from Canada"> Canada</a></h2>


<p>Canada is a North American country consisting of … </p>


<div>


<img src="images/square/6114907897.jpg" title="At top of Sulphur Mountain" />


<img src="images/square/6592317633.jpg" title="Grace Presbyterian Church" />


<img src="images/square/6592914823.jpg" title="Calgary Downtown" />


</div>


</div>

</body>



CSS Selectors (Attributes)


Selector
 Matches

[]
 A specific attribute.


[=]
 A specific attribute with a specific value.

[~=]
 A specific attribute whose value

matches

at least one of the words in a space

delimited list of words.

[^=]
 A specific attribute whose value begins


with a specified value.

[*=]
 A specific attribute whose value

contains

a substring.


[$=]
 A specific attribute whose value ends

with a specified value.


Checks if a specific attribute exists.

Exact match: attribute has a specific value.

Contains substring: attribute value contains 
a specified substring.

Ends with: attribute value ends with a specified 
string.

Starts with: attribute value begins with a 
specified string.  Use in  URLs or IDs

Contains word: attribute value matches at 
least one word in a list.  Use in class, title, 
or data-*



The End
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•

•

Pseudo-Element and Pseudo-Class
Selectors:




A pseudo-element selector  is a way to select
something that does not exist explicitly as an
element in the HTML document tree but which
is still a recognizable selectable object




A pseudo-class selector  does apply to an
HTML element, but targets either a particular
s t a t e  o r,  i n  C S S 3 ,  a  v a r i e t y  o f  f a m i l y
relationships


 




CSS Selectors (Pseudo)�



For specific portion

For all line or statement
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•
•
•
•
•
•
•
•

Pseudo-Classes and -Elements




Pseudo-Classes	 	 	 

a:link

a:visited

:hover

:active

:focus

:checked

:first-child





�
CSS Selectors (Pseudo)


•
•
•
•
•
•

Pseudo-Elements

::first-letter

::first-line

::before

::after

::marker
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Pseudo-Element and Pseudo-Class
Selectors:





<style>

a:link {


text-decoration: underline;

color: blue;


}

a:visited {


text-decoration: underline;

color: purple;


}

a:hover {


text-decoration: none;

font-weight: bold;


}

a:active {


background-color: yellow;

}


</style>

 





CSS Selectors (Pseudo)�





The End
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CSS Selectors (Contextual)�



Selector
 Matches
 Example

Descendant
 A specified element that is

contained somewhere within
another specified element.


div p

Selects a <p> element that
is contained somewhere
within a <div> element. 


Child
 A specified element that is a
direct child of the specified
element.


div>p

Selects a <p> element that
is a child of a <div>

element.


Adjacent
Sibling


A specified element that is
the next sibling (i.e., comes
directly after) of the specified
element


h3+p

Selects the first <p> after
any <h3>.


General
Sibling


A specified element that
shares

the same parent as the
specified

element

h3~p

Selects all the <p> elements
that share the same

parent as the <h3>.


<div> 

  <article>

    <p>…</p>

  </article>

  <p>…</p>

  <p>…</p>

</div>


<div> 

  <article>

    <p>…</p>

  </article>

  <p>…</p>

  <p>…</p>

</div>


<div> 

  <article>

    <p>…</p>

  </article>

  <p>…</p>

  <p>…</p>

</div>
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CSS Selectors (Contextual)�





The End
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•

•

•

•
•
•

 

CSS: 




The “Cascade" in CSS refers to how
conflicting rules are handled.

The downward movement of water down
a cascade is meant to be analogous to
how a given style rule will continue to
take precedence with child elements

C S S  u s e s  t h e  f o l l o w i n g  c a s c a d e
principles to help it deal with conflicts: 


Inheritance

Specificity

Location


The Cascade: How Styles Interact
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•

•
•

•
•

 

Inheritance:




Many (but not all) CSS properties affect
n o t  o n l y  t h e m s e l v e s  b u t  t h e i r
descendants as well

Inheritable:


font, color, list, and text properties 

Not inheritable:


layout, sizing, border, background,
and spacing properties


The Cascade: How Styles Interact


for all

for few
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Inheritance:







The Cascade: How Styles Interact




 

Inheritance:







The Cascade: How Styles Interact




 

Specificity:







The Cascade: How Styles Interact




 

Specificity Algorithm:







The Cascade: How Styles Interact




 

Location:







The Cascade: How Styles Interact




The End
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 Overview:







The Box Model




•
•
•
•
•
•
•

Background:




Background

Background-attachment

Background-color

Background-image

Background-position

Background-repeat

Background-size







The Box Model




BackGround:



 





The Box Model




Collapsing Margins:





 





The Box Model
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•

•

•

•

•

•

•

CSS TRBL Shortcuts:

border-top-color: red; /* sets just
the top side */

border-right-color: green; /* sets
just the right side */

border-bottom-color: yellow; /*
sets just the bottom side */

border-left-color: blue; /* sets
just the left side */

Alternately, we can set all four
sides at once:

border-color: red; /* sets all four
sides to red */

border-color: red green orange
blue; /* sets 4 colors */





The Box Model
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The End
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•
•

•

•
•

•

•

 Box Dimensions:




Content-box

width/height applied to contents
only

borders and padding counted
separately

margins counted separately


Border-box

width/height include border and
padding

margins counted separately





The Box Model
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Limitation of Height Property:







The Box Model




 OverFlow Property:



 





The Box Model
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Box sizing Using Percentage:





 





The Box Model




Inspecting CSS using Modern Browsers:







The Box Model




The End
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Font Family:







CSS Text Styling ��



Property
 Description


font
 A combined shorthand property that allows you to set the family, style, size,
variant, and weight in one property. 

style weight variant size font-family


font-family
 Specifies the typeface/font to use. More than one can be specified.


font-size
 The size of the font in one of the measurement units


font-style
 Specifies whether italic, oblique, or normal


font-variant
 Specifies either small-caps text or none


font-weight
 Specifies either normal, bold, bolder, lighter, or a value between 100 and
900 in multiples of 100, where larger number represents

weightier (i.e., bolder) text.
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Specifying the Font Family:







CSS Text Styling ��





Different Font Families:







CSS Text Styling ��
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Font Sizes:







CSS Text Styling ��
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Embeded Fonts:







CSS Text Styling ��





•

•
•
•
•
•
•
•

Paragraph Properties:




Just as there are properties that affect the font in CSS,
there are also a range of CSS properties that affect
text independently of the font.


letter-spacing

line-height

text-align

text-decoration

text-direction

text-shadow

…





CSS Text Styling ��
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Just look at Text Shadow:











CSS Text Styling ��





The End
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Basic Table Structure:




 ��



Introducing Tables 




Basic Table Structure:







 ��



Introducing Tables 




Adding Headings:







 ��



Introducing Tables 




Spanning Columns:




 ��



Introducing Tables 
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Spanning Rows:




 ��



Introducing Tables 
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The End




Introducing Tables (2)
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Introducing Tables 


• Using Tables for Layout
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Introducing Tables 

• Additional Table Elements




Styling Tables
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Styling Tables


• Table Borders




Slide material provided by  Connolly & Hoar, "Fundamentals of Web Development" - 2nd Ed. Pearson Ed


Styling Tables


• Table Borders
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Styling Tables


• Boxes
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Styling Tables


• Boxes
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Styling Tables


• Boxes
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Styling Tables


• Hover & Zebras
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Styling Tables


•
•
•

Use tables for data, not layout

Use the <caption> element

Connect cells with a textual description in
the header


<caption>Famous Paintings</caption>


<tr>


    <th scope="col">Title</th>


    <th scope="col">Artist</th>


    <th scope="col">Year</th>


    <th scope="col">Width</th>


    <th scope="col">Height</th>


</tr>


• Accessible Tables




Introducing Forms
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Introducing Forms


• Form Structure
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Introducing Forms


• How Forms Work
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Introducing Forms


• Query Strings
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Introducing Forms


• GET and POST
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Introducing Forms


<form> 

<button> 

<input> 

<label> 

<datalist>

<fieldset> 

<legend> 

<select>

<option> 

<optgroup> 

<textarea>

<output>


• HTML Form elements




Form Control Elements (1)
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Form Control Elements


• Text Input Controls
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Form Control Elements

• New in HTML5 – pattern and

datalist
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Form Control Elements


• Choice Controls ( <select>)
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Form Control Elements


• Choice Controls <select> using value
attribute
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Form Control Elements


• Button Controls (radio)
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Form Control Elements


• Button Controls (checkbox)
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Form Control Elements


• Button Controls (checkbox)




Form Control Elements (2)
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Form Control Elements


• Specialized Controls (file upload)
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Form Control Elements


• Specialized Controls (number and
range controls)
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Form Control Elements


• Specialized Controls (colour)
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Form Control Elements


• Date and Time Controls
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Form Control Elements


• Date and Time Controls
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Form Control Elements


• Accessible Form
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Introduction to JavaScript

Client Side Scripting




Introduction to JavaScript


•

•

•
•

•
•

JavaScript History

JavaScript was introduced by Netscape in their Navigator
browser back in 1996

JavaScript that is supported by your browser contains language
features


not included in the current ECMAScript specification and

missing certain language features from that  specification


Commonly used version of ECMAScript is the Sixth Edition (ES6)

12th Edition (ECMAScript 2021 ) released in 2021
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JavaScript and Web 2.0


•
•
•



Early JavaScript had only a few common uses

2000s onward saw more sophisticated uses for JavaScript

AJAX as both an acronym and a general term
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JavaScript in Contemporary�
Software Development















Web System and Tecnologies CS 521�





Writing and Storing the Script


•

Inline JavaScript




Inline JavaScript refers to the practice of
includingJavaScript code directly within certain HTML
attributes




<a href="javaScript:OpenWindow();">more info</a>



<input type="button" onClick="alert('Are you sure?');" />




Writing and Storing the Script


•

Embedded JavaScript




Embedded JavaScript refers to the practice of placing
JavaScript code within a <script> element









Writing and Storing the Script


•

External JavaScript




External JavaScript files typically contain function
definitions, data definitions, and entire frameworks.







Writing and Storing the Script


•
•
•
•
•

Users without JavaScript




Web crawler

Browser plug-in

Text-based client

Visually disabled client

The <NoScript> Tag







Introduction to JavaScript


•

•

•
•

•
•

JavaScript History

JavaScript was introduced by Netscape in their Navigator
browser back in 1996

JavaScript that is supported by your browser contains language
features


not included in the current ECMAScript specification and

missing certain language features from that  specification


Commonly used version of ECMAScript is the Sixth Edition (ES6)

12th Edition (ECMAScript 2021 ) released in 2021




JavaScript and Web 2.0


•
•
•



Early JavaScript had only a few common uses

2000s onward saw more sophisticated uses for JavaScript

AJAX as both an acronym and a general term




JavaScript in Contemporary�
Software Development




Variables and Data Types




Variables


•
•

•

Variables in JavaScript are dynamically typed

This simplifies variable declarations, since we do not
require the familiar data-type identifiers

Instead we simply use the var keyword
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Example variable declarations and Assignments




Data Types


•
•
•






Two basic data types:

Reference types (usually referred to as objects) and

primitive types (Boolean, Number, String, …)
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Reference Types




JavaScript Output




Output

•

•
•

•
•

•

alert()

Displays content within a pop-up box.


document.write()

Outputs the content (as markup) 


console.log()

Displays content in the Browser’s JavaScript console.
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Message (alert box)


•
•

•

Syntax

alert(“Hello World”);


Avoid frequent use




Document


• Use the JavaScript’s document object






Fun with document.write()




Console’s Log


•

•

Allmost all modern browsers provide a JavaScript for
developers and debugging

Use console.log() to display output in the console
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Chrome JavaScript Console




Conditions




Conditional Statements


•
•
•

If ... else if ... else

Switch

Conditional Assignment




Conditional Statements
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Switch Statement
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Conditional Assignment
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Truthy and Falsy
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Arrays
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Arrays (Object Literal Notation)�
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Array Constructor


• We can use the Array constructor to
create an array




var countries = new Array("Canada", 	 "France"
,"Germany", 	 "Nigeria","Thailand", "United
	 States");



var A = new Array(5);
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Arrays


 arrays in JavaScript are zero indexed


[] notation for access


.length gives the length of the array


.push()


.pop()


concat(), slice(), join(), reverse(), shift(), and sort()


• Some common features
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Arrays

• Arrays Illustrated




Loops


• Types of Loops


Used for repetitively executing statements


while


do while


for


forEach
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Loops


var count = 0;

while (count < 10) {

	 // do something


	 // ...

	 count++;


}

count = 0;


do {

	 // do something


	 // ...

	 count++;


} while (count < 10);


• While and do . . . while Loops




Loops


• For Loop




Loops

• ForEach Loop


•
•

forEach is used with an array

Processes each element of an array




var countries = ["Canada", "France",

	 "Germany", "Nigeria",

	 "Thailand", "United States"];

countries.forEach( function(country) {

	 console.log(country);

	 }

)




Objects


var objName = {


	 name1: value1,


	 name2: value2,


	 // ...


	 nameN: valueN


};


Object Creation - Object Literal Notation 




Objects


• Access using either of:

objName.name1

objName["name1"]


Object Creation - Object Literal Notation 




Objects


// first create an empty object


var objName = new Object();


// then define properties for this object


objName.name1 = value1;


objName.name2 = value2;


Object Creation – Constructed Form




Functions (1)
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Functions


•

•

Functions are the building block for
modular code in JavaScript




function subtotal(price,quantity) {

	 return price * quantity;

}


The above is formally called a function
declaration, called or invoked by using
the () operator


var result = subtotal(10,2);




Function Declarations vs. Function
Expressions




Functions


// defines a function using a function expression


var sub = function subtotal(price,quantity) {


	 return price * quantity;


};


// invokes the function


var result = sub(10,2);


It is conventional to leave out the function name
in function expressions


Function Declarations vs. Function
Expressions




Functions


// defines a function using an anonymous function
expression


var calculateSubtotal = function (price,quantity) {


	 return price * quantity;


};


// invokes the function


var result = calculateSubtotal(10,2);


• Anonymous Function Expressions




Functions


•
•
•

Have a shorter syntax

Can convert normal functions to arrow

Useful for anonymous and call functions




//normal function

function square(n) {

  return n*n;

}



//arrow function

sq = (n) => n*n



//Another example

sum = (n,m) => n+m


Arrow Functions
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•
•
•
•
•
•
•
•
•

Functions-Nested

Functions-Callback

Functions-Objects

Functions-Scope

Exception handling using Try and Catch

JavaScript built in Objects (Data, Math, Navigator, String, and etc.)

Object prototypes: Prototypes for Extending Objects

Introduction to the Document Object Model (DOM)

Accessing DOM Clements





















































































