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Course Description: 

Information architecture and Web content management; Technology and principles of user-centred contextual design approach; Skills design and development of user-friendly Websites; Using Web development and design tools; Evaluating Websites; Scripting tools, SGML, HTML, XML and WML; Authoring tools for Web application development; Document object model; Web database architectures and systems; Searching and browsing Web databases; Session management; Writing for databases and validation; Security and authentication; Web database performance; Web programming languages, scripting languages; New technologies related to Web design; Management, development and delivery of  agricultural information content through the Web.

Prerequisite: None

Course Aims:
The goal of this course is to provide an introduction to the creation and management of world wide web content.
Learning Outcomes:

On successful completion of this course the students will be able to:
Knowledge and Understanding

· Describe the requirements of an effective information architecture for the web.

· Outline web management tasks and techniques.

· Discuss the parameters for assessing web site quality

· Describe the operation and architecture of data driven web sites.

· Review the client-side technologies available for web site construction

· Classify and describe the security issues that a web site manager must address.

· Explain the web site development process from a software engineering perspective.

· Describe the current trends in web site construction and management.

Skills

· Evaluate a web site

· Create a web site design.

· Write simple web pages with XHTML/HTML, CSS and Javascript

· Publish a database using PHP and MySQL

· Using a standard software development process, build a simple but complete data publishing web site for disseminating agricultural information

Attitude

· Advocate for use of the Web as a medium for agricultural information dissemination and management.

Instructional Methodology:
The coursework shall be delivered through lectures, tutorials, laboratory exercises and demonstrations.

Course Outline:

	No.
	Topic
	Lecture (Hrs)
	Practicals (Hrs)

	1
	Client-side Technologies

· Introduction

· Web Clients and Servers

· Web Page Components

· XHTML vs HTML, XML

· Javascript and the Web

· Web Page Style with CSS

· Web Animation Technologies

· Unit Summary

· Assignment

· Assessment

· References


	2
	2

	2
	HTML Basics(HTML/XHTML)
· Introduction

· Basic Elements

· Images

· Tables

· Forms

· Multimedia

· Publishing Your Web Page

· Unit Summary

· Assignment

· Assessment
	2
	2

	3
	Cascading Stylesheets (CSS)

· Introduction

· Elements of CSS

· Text Properties

· Block Properties

· Background Properties

· Layout and Positioning

· Introduction to CSS menus

· Dynamic Effects with CSS

· Unit Summary

· Assignment

· Assessment

· References
	2
	2

	4
	Basic Client-Side Programming with JavaScript

· Introduction

· Javascript Syntax and Semantics

· Operators, variables, literals, identifiers

· Arrays and strings

· I/O

· Functions

· Javascript in HTML

· Event-based programming

· Basic HTML events

· Document Object Model

· Manipulating objects

· Programming style

· Unit Summary

· Assignment

· Assessment

· References
	4
	4

	5
	Client-Side Form Validation and Dynamic Effects

· Introduction

· Rollover buttons with and without preloading of images

· Form validation

· Simple validation

· Using regular expressions

· Javascript libraries

· Code refactoring 
· Unit Summary

· Assignment

· Assessment

· References
	4
	4

	6
	Introduction to Server-Side Programming with PHP/MySQL

· Introduction

· PHP programming basics

· Operators, variables, literals, identifiers

· Arrays and strings

· I/O

· Functions

· Function libraries

· Installing and configuring PHP and Apache

· Security issues

· Performance issues

· Installing and administering MySQL

· Simple database lookup scripts

· Creating a database

· Creating tables

· Importing data

· Unit Summary

· Assignment

· Assessment

· References
	4
	4

	7
	Back-End Form Processing and Database Publishing with PHP/MySQL

· Introduction

· Environmental variables and HTML forms

· Transferring Form data to PHP

· Security considerations

· Examine your databases

· Executing queries

· Retrieving data from MySQL

· Publishing data dynamically

· Adding data from an HTML form into a database

· Introduction to the MDB2 API

· Cookies and sessions

· Unit Summary

· Assignment

· Assessment

· References
	4
	4

	8
	Fundamentals of Information Architecture

· Introduction

· Project Management and Project Teams

· Website development processes

· Requirement analysis and user research

· Site content analysis

· Site navigation and taxonomies

· Site structuring and architecture

· Usability and accessibility

· Security and privacy

· Artwork, content development, programming

· Testing

· Unit Summary

· Assignment

· Assessment

· References
	2
	2

	9
	Web Content Management and Content Management Systems

· Introduction

· Alignment with Strategic Plans and Information Management Framework 

· Web metrics

· Content evaluation and review

· Archiving

· Search optimization

· Coordination and accountability

· Capacity development
· Unit Summary

· Assignment

· Assessment

References
	2
	2

	10
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Assessment:

Assessment shall be by a three-hour written examination at the end of the semester during which the course is offered constituting 60% of the total marks, and continuous assessment tests (CATs) including a mini-project and constituting 40% of the total marks. The pass mark for the course shall be 50%.

1. Tests

10%

2. Assignments
10%

3. Class Project
20%

4. Final Examination
60%

Course Evaluation:

Students will be requested to complete a course evaluation at the end of the course but additional online evaluations may be conducted during the course for the purposes of improving course delivery. 
The online survey tool at http://www.surveymonkey.com will be used for this purpose.

References:

TextBook: Harvey M. Deitel and Paul J. Deitel (2007). Internet & World Wide Web: How to Program (4th Edition). Prentice Hall( ISBN-10: 0131752421, ISBN-13: 978-0131752429)

HTML and CSS

Craig Grannell & Jon Hicks (2007). The Essential Guide to CSS and HTML Web Design. Apress. ISBN 1590599071, 9781590599075
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Paul Wilton, Jeremy McPeak (2007). Beginning JavaScript, 3rd Edition. Wrox. ISBN: 978-0-470-05151-1

PHP and MySQL

Luke Welling, Laura Thomson (2003).  PHP and MySQL Web development. Sams Publishing. ISBN 067232525X, 9780672325250

David Sklar (2004). Learning PHP 5. O'Reilly. ISBN 0596005601, 9780596005603
Journals: 

IEEE Internet Computing Magazine (http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?reload=true&punumber=4236)  [Membership Required]: 

WEB SITES

Website Design, Development and Architecture:

· We Style Guide: http://www.webstyleguide.com/
· Web Design Reference Guide: http://www.peachpit.com/guides/guide.aspx?g=webdesign
· Web Typography: http://webtypography.net/
· Agile Web Design: http://gettingreal.37signals.com/toc.php
· Artistic Concepts in Web Design: http://docs.rinet.ru/Sizzle/index.htm
· Web Design Guides: http://webdesignfromscratch.com/
· Usability-Design: http://universalusability.com/access_by_design/
· Usability-Issues: http://www.useit.com/alertbox/
· Usability Resources: http://www.stcsig.org/usability/index.html
· Accessibility: http://joeclark.org/book/sashay/serialization/
· Interface Design: http://designinginterfaces.com/
Web Site Construction [HTML, CSS, Javascript, PHP, SQL]

· HTML and CSS: http://www.htmldog.com
· Javascript, PHP, MySQL and SQL: http://www.w3schools.com/
· CSS: http://www.westciv.com/style_master/academy/css_tutorial/
Web Application Security

· Security Analysis: https://www.owasp.org/index.php/Perform_security_analysis_of_system_requirements_and_design_(threat_modeling)

E-Books

· Web Design: http://yensdesign.com/2009/01/four-free-ebooks-web-developers/
Topic 1: Client Side Technologies

Introduction to CSS

Web clients display documents obtained from Web servers. This Topic provides an introduction to the technologies that Web clients use to structure and present a Web document. 

Learning Outcomes

On successful completion of this topic the students will be able to:
Knowledge and Understanding

· Explain the operation of Web servers and client using the Hypertext Transfer Protocol (HTTP).

· Compare SGML and XML..

· Outline the features of HTML and XHTL.

· Describe the typical components of a Web page.

· Differentiate Website structure and presentation.

· Explain the typical roles of JavaScript in a Web page.

· Describe how CSS is used to control the presentation style of a Web page.

· Compare the advantages and disadvantages of popular technologies of creating Web animations.

Attitude

· Acquire a positive attitude towards the web as a communication medium

Key Terms

CSS:
Cascading Style Sheets: a document style specification language for Web documents.

XML:
Extensible Mark-up Language: A meta-language for the creation of markup languages.

SGML:
Standard Generalised Mark-up Language

HTML
Hypertext Mark-up Language

XHTML:
eXtensible Hypertext Mark-up Language

DOM:
Document Object Model

Element:
HTML Element

Attribute:
HTML Attribute

DTD:
Document Type Definition

Active GIF:
Animated GIF graphics file

Flash:
Animation technology developed by Macromedia

Web Clients and Servers

The Internet

The Internet and the Web are closely related systems. They are like a music system and the music that plays on it. The music system plays music; the two are complementary, not synonymous. The Internet (capitalised) is analogous to a music system while the Web is synonymous with the music

The Internet is made up of computers interconnected across the globe. They are connected with copper wires, microwave radios, satellite dishes and fibre optic cables. On some of these computers, software called servers is installed. These servers store and manage vast numbers of documents that make up the World Wide Web (WWW). These documents are created using structuring elements called mark-up. Hypertext Mark-up Language (HTML) defines a set of elements that are used to mark the beginning and ends of such document components as headings, paragraphs, images, tables, lists and on-line forms.

Internet Protocols

Both the services provided on the Internet and the devices that constitute the Internet rely on rules of communication called protocols to enable the exchange of information and control signals.

When you “connect” to the Internet, your computer must be connected successfully at three levels in order for your connection to work. These are:

· Physical connection: Physical cable or wireless signal connected. 

· Logical connection: Protocols enabled and configured.

· Application connection: The client software, usually a browser, is installed and configured.

If any of these are not successfully set up, your connection will fail. The set of protocols used to interconnect devices on the Internet is called TCP/IP. TCP is the Transmission Control Protocol while IP is the Internet Protocol. These two protocols are the core members of the TCP/IP suite (group) or stack or protocols.

There are protocols that are associated with specific services. For example, the World Wide Web relies on the Hypertext Mark-up Protocol (HTTP).

Therefore, both the Internet and the services that run on it rely on specific protocols to function. If you work with Internet services, it is essential to study these protocols. 

Client/Server Architecture

Most services on the Internet are provided by special software called servers. The computers on which such servers run are also called servers. Hence, we have email servers, Web servers, Moodle servers, database servers and proxy servers.
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Figure 1.1 Typical client-server set up

Source: perl.com

Servers and clients on the Internet interact using a series of messages. For example, a Web server and client interact using HTTP requests and responses. HTTP is defined in the Internet standard RFC 2616 [http://tools.ietf.org/html/rfc2616]. An example of an HTTP “conversation” or session is show below:

Below is a sample conversation between an HTTP client and an HTTP server running on www.example.com, port 80. In general, an HTTP request consist of a GET or POST command followed by a series of headers and finally, data that is to be sent from the client to the sever.

Client request: This request is followed by a blank line which creates an invisible double newline, each in the form of a carriage return followed by a line feed:

	HTTP Request
	Explanation

	GET /index.html HTTP/1.1

Host: www.example.com


	GET request  for “index.html” document.

“Host “ header


Example 1.1 Structure of an HTTP request

The "Host" header allows the server to service multiple domains sharing the same IP address a technique called name-based virtual hosting. While optional in HTTP/1.0, this feature is mandatory in HTTP/1.1.

Server response: The server response shown below is terminated by a blank line followed by the requested page:

	HTTP Response
	Explanation

	HTTP/1.1 200 OK

 Date: Mon, 23 May 2005 22:38:34 GMT

 Server: Apache/1.3.3.7 (Unix)  (Red-Hat/Linux)

 Last-Modified: Wed, 08 Jan 2003 23:11:55 GMT

 Etag: "3f80f-1b6-3e1cb03b"

 Accept-Ranges: bytes

 Content-Length: 438

 Connection: close

 Content-Type: text/html; charset=UTF-8


	HTTP response with server status code “OK” followed by headers


Example 1.2 HTTP response

Source: Wikipedia.org

Web Page Components

Page Structure

Web pages are plain text documents build with HTML elements. The following is a description of the essential elements in an HTML document.

HTML Element: An HTML element is made up of an opening and closing tag such as   <html> and </html>  which contains other elements or text as specified in the particular HTML standard. The last HTML version to be released was 4.01 released on 24th December 1999 (http://www.w3.org/TR/html4/). The current draft standard likely to be release in 2009 is HTML 5.0 (http://dev.w3.org/html5/spec/). Each new version delivers new capabilities and features.

An empty element is on with no closing tag. An example is <hr>. This creates a horizontal line. In the XHTML standard, every element must be closed. Empty elements are closed by using a forward slash as follows: <hr />

	HTML Document
	Explanation

	<html>

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

</head>

<body>

Web page text and other content goes here.

</body>

</html>


	· <html> </html> element contains the entire web page.

· <body> </body> contains all the visible content in a Web page.

· <title> </title> contains the page title

· <head> </head> contains scripts, style sheets, and meta tags.




Example 1.3 Basic HTML web page structure

HTML is used to create the structure of a page by specifying paragraphs, sections, headings, tables, forms and other parts of a page.

Page Presentation

Recent HTML standards encourage the separation of page structure and page presentation. Presentation refers to the appearance and arrangement of the parts of a page. Separation of structure and presentation permits Websites to be dynamically modified to fit different output devices. The same content can be formatted differently for print, for a PC screen or for a mobile phone.

Multimedia

Besides text, web pages are used to present still and moving images as well as animations.. Pictures are relatively easy to handle on a Web page while video and animation is a little more complex. 
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Source: Wikimedia.org - http://commons.wikimedia.org/
Dynamic Content

Dynamic HTML or DHTML is a term without strict definition but usually usedto refer to techniques of changing the appearance or content of a Web page after it has been downloaded from an HTTP server without the need to refer to the server for the changes.

Such change could involve:

· Re-positioning page elements

· Changing fonts and fonts sizes as well other style information

· Verifying Web form data entry automatically

· Providing dynamic user interface elements such as menus and buttons capable of responding to user events such as mouse clicks.

XHTML vs HTML

XHTML is a newer markup language closely related to HTML. The key differences are that XHTML follows stricter format standards. XHTML elements must be:
· Properly nested
· Closed
· Lowercase
· Have one root element
XHTM elements may not overlap. Every element must be closed. Elements are written in lower case. 

In addition, while HTML is based on the much older Standard Generalized Markup Language (SGML) published in1983 as American National Standard Institute GCA 101-1983, XHTML is based on the much more recent Extensible Markup Language (XML) first published in 1998. 

Both HTML and XHTML are defined using a Document Type Definition (DTD) which defines the elements and attributes, among other things, that make up the markup language.
JavaScript and the Web

Introduction

JavaScript is a scripting language used to enable control of objects within a Web page. It is popularly for the development of dynamic websites. JavaScript is standardised under the name ECMAScript. It is an interpreted programming language with interpreters built into Web browsers. Its syntax is based on C and Java.

Form Validation

One the most common ways to use JavaScript is to carry out form validation, that is, to check the data entered into a Web form by a user. Validation is used to protect the Web application from invalid or harmful data. Harmful data includes dangerous code likely to create internal errors in your Web application and connected database servers. If unprotected, such malicious code can be used to destroy your Web application.

Dynamic Effects and Client-Side Programming
JavaScript is used to create a variety of dynamic effects a number of which are illustrated at dynamicdrive.com referred to earlier in this section. Examples of dynamic effects include:

· Rollover buttons

· Menus

· Text effects 

· Graphic user interface elements

· Animations

JavaScript provides the ideal means for programming the Web client, that is, the Web browser. Most modern browsers have a built-in JavaScript interpreter.  Client side programming helps to reduce the load on Web servers.

Web Page Style with CSS

Introduction to CSS

Cascading Styles Sheets for Web pages were developed in the mid 1990s with the first standard released in December 1996. Previous to this release, each browser that supported style sheets had its own type of style sheets hence made it impossible for Web pages to maintain consistent appearance across different browsers.

Methods Adding CSS to a Web Page

CSS can be added to a Web page in four different ways:

· Inline style sheets. Style sheets are inserted as attribute “style” in an HTML element as follows:

<h1 style=”color: red”>Example Level 1 Heading</h1>

· Internal or embedded style sheets. Style sheets are inserted in the <head> element as a <style> element as follows:

	CSS Code
	Description

	<head>

  <style type="text/css">

    h1 

    {

      color: red

    }

  </style>

</head>


	· <style> element has “type” attribute specifying the MIME type of its contents. MIME types are defined content types.

· CSS style information is specified using selectors (h1 in this case), properties (color) and property values (red). Selectors are usually element names.


Example 1.4 Internal style sheet

· External style sheets. In this instance, the style sheet is an external file referenced using a <link> element in the Web page that uses that style sheet.

	CSS File
	Link in Web Page

	h1 

{

  color: red

}


	<head>

  <link rel=”stylesheet” type="text/css" href="aicm.css" />

</head>




Example 1.5 External style sheet

· Imported style sheets. In this instance, the style sheet is an embedded style sheet but contains “import@” statements to import styles from external files as follows.

	CSS Code
	Description

	<head>

  <style type="text/css">

    @import url(http://www.ex.com/style.css);

    h1 

    {

      color: red

    }

  </style>

</head>


	· @import imports an external style sheet file into the <style> element in the same way the “include<>” directive works in the C language.

· Precedence refers to priority order in which computer code is processed.

· Style sheet precedence is as follows:

· HTML attribute

· Inline styles

· Embedded/internal and imported styles

· External style sheets




Example 1.6 Imported style sheet

Prior to CSS, presentation information was included as element attributes.  For example, to change the colour of a heading, we would include a font element with colour attribute as follows:

<h1>< font color=”red”>Example Level 1 Heading</font></h1>

Examples of CSS Use

The following are interesting resources with examples of CSS usage:

· http://css-tricks.com/
· http://www.w3schools.com/css/
· http://www.smashingmagazine.com/2009/06/09/smart-fixes-for-fluid-layouts/
· http://www.bestcssdesign.com/
Web Animation Technologies

Web animation techniques are used to add eye-catching graphics to web pages. A well-designed animation can be effectively used to illustrate a complex process.  However, such dynamic graphics may not always add value to a website but may increase the time it takes to open a web page. Therefore, their use should be weighed against this potentially negative effect especially where site visitors may be using slow Internet connections.

Flash and Flex

Flash is a popular technology for creating web animations and movies. It was initially developed by Macromedia. Flash animations can be controlled by the associated programming language called ActionScript. Adobe Flash is a commercial software used to create Flash animation for the Web. JPEG2SWF is a free tool for converting a group of JPEG images into a Shockwave Flash presentation. An example of its use is given in Exercise 6 of Topic 2. Flash takes considerable effort to master. Flex is an ActionScript-based animation tool produced by Adobe (http://www.adobe.com).
Active GIF

Active GIFs are animations made by stringing together a number of GIF image files. The other popular Web image formats are JPEG and PNG. Among these three image formats, only GIF can be used to create animations without converting to a different file format. A number of software tools, some of which are free, exist for creating GIF animation such as Ulead GIF Animator.

Java Applets
Java applets are computer programs created with the Java programming language to run in a web browser window. They require good programming skills to create.  To some extent Javascript can replace Java applets but Javascripts graphic capability is limited.  You should have encountered Java applets in AICM652. 
Learning Activities

Exercise 1

(i) Copy the HTML code illustrated in Example 1.3 and paste it into a plain text editor such as Notepad++ or Scite.

(ii) Save the document as “test-1.html”

(iii) Open the document with a Web browser.

Exercise 2

Read the following article and make a summary of the advantages of separating page structure and presentation:  http://universalusability.com/access_by_design/document_structure/separate.html
Exercise 3

Working in a small group of up to four students, study the content in the following website then develop your own definition of DHTML and list the techniques used to create dynamic Websites: http://dynamicdrive.com/
Exercise 4.

Investigate the features of XHTML and explain the meaning of:

(i) a valid XHTML document

(ii) a well-formed XHTML document

Some useful resources include:

· http://www.w3schools.com/xml/default.asp
· http://www.xmlmaster.org/en/article/d01/
· http://www.learn-xml-tutorial.com/
Summary of Topic 1

In this unit you learned about several Web technologies including client/server systems, page markup, style sheets, tools for creating dynamic effects and animations. When creating Web content, we learned that it essential to separate the structure of the documents from their presentational components. This is achieved by using XHTML/HTML for structuring and CSS for presentation. There are a number of useful dynamic effects that improve the usability of a Web site. Additionally, animation provides a means to communicate complex ideas especially. JavaScript, Flash, animated GIFs are the most popular tools for creating dynamic effects and dynamic content. In the next lesson, we shall learn how to create simple Web pages using some of the tools we encountered in this lesson.

Assignment

1.
Compare, using a table format, the three popular Web browsers (Internet Explorer, Firefox, and Safari) on the basis of:

a.
Type of layout manager or rendering engine used

b.
Operating systems that they support (can they run in Windows, in Linux, in Apple MacOS?)

c.
Their key limitations.

2.
Older versions of HTML allowed elements to be very loosely used but XHTML is stricter. Strict XHTML documents should be valid and well-formed. Find out and explain using simple examples what we mean by (i) valid and (ii) well-formed XHTML documents.

3.
With respect to a typical newspaper page, identify the (i) structural elements and the (ii) style or presentation elements.

4.
JavaScript is used to create “Dynamic HTML” effects. Is DHTML useful on a web page or merely fancy decoration without useful function? Provide support for your view regarding usefulness of DHTML by listing your points in support of or in opposition to DHTML.

5.
Although Flash is very popular on the Web for creating animations, it has certain limitations that a Web designer should be aware of. List at least three limitations of Flash as a tool for creating Web-based animations.

6.
How would you convince a person responsible for maintain a large Web site to adopt CSS for managing style on their Web site? What is the single most important advantage that such a Webmaster would gain from adopting CSS?

Complete these assignments questions in the next five days and upload your answers through Moodle at: http://learn.egerton.ac.ke  The upload feature will close at midnight on the due date, therefore, ensure your submission is done before the deadline. Assignment feedback and grades will be provided within two days of receiving your assignment.

Assessment

Complete the online Moodle quiz on Client-side Web Technologies at http://learn.egerton.ac.ke  
The quiz will be available for a limited duration on a date to be provided by the instructor.

Further Reading Materials

Book:

Harvey M. Deitel and Paul J. Deitel (2007). Internet & World Wide Web: How to Program (4th Edition). Prentice Hall( ISBN-10: 0131752421, ISBN-13: 978-0131752429)

Stephen Spainhour and Robert Eckstein (2002). Webmaster in a Nutshell, 3rd Edition. O’Reilly. ISBN 0-596-00357-9
Web-Based HTML Tutorials

· http://www.htmldog.com
· http://www.w3schools.com
· http://www.tizag.com/htmlT/
Free Web Design E-Books
· Web Design: http://yensdesign.com/2009/01/four-free-ebooks-web-developers/
· Web Style Guide: http://www.webstyleguide.com 

Topic 2: HTML Basics
Introduction to HTML and XHTML

The basic structure and components of web pages were introduced in Topic 1. In this topic, we will focus on learning how to build web pages with XHTML. HTML and XHTML are very similar but XHTML is based on XML and has stricter rules. In this Topic, we shall use the term “HTML” to include XHTML. We shall learn how to structure documents using HTML elements. We shall additionally learn how to insert and modify tables and forms. Web pages can be greatly improved by use of good graphics and multimedia content. Therefore, we shall learn how to add graphics and multimedia content. 
Learning Outcomes

On successful completion of this topic the students will be able to:
Knowledge and Understanding

· Describe the structure of a web page

· Differentiate between HTML elements, attributes and entities.

· Explain the relationship between SGML, XML, HTML and XHTML.

· Describe the key HTML elements and their attributes.

· Differentiate between HTML and XHTML

Skills

· Write simple web pages with XHTML/HTML

Attitude

· Gain confidence in constructing simple web pages with HTML and XHTML.

Key Terms
The following terms were introduced in Topic  1 and are elaborated a little more in this topic:

Standard Generalised Markup Language (SGML): SGML (ISO Standard  8879:1986 SGML)  is a generalised system of designing markup languages. Markup is a set of annotations or codes inserted in a document to describe the structure and presentation of that document. The concept of markup evolved from editorial annotations added during the print preparation process.  Markup describes the document’s structure and should be based on rules that are rigorous enough to allow or automated processing of documents.

EXtensible Markup Language (XML). XML is a subset of SGML that is said to contain only about 20% of SGML’s complexity but about 80% of its functionality. XHTML is based on XML. The development of XML was motivated by the rapid advancement of e-commerce and the web. XML provides a meta-language for describing data that is independent o any database management system, hence, provides a flexible means of data exchange. XHTML, that is based on XML, provides greater separation between  document structure and presentation, hence, XHTML documents are easier to render for different out devices including computers, mobile phones, projectors, printers and even Braille devices. 

Hypertext Markup Language(HTML): HTML is a method of annotating web documents to describe their structure and its presentation. The annotation uses a set of elements and their attributes as well as entities. Structural elements include items such as headings and paragraphs while presentation elements are items such as colour specification and fonts. HTML is based on the Standard Generalised Markup Language.

Extensible Hypertext Markup Language (XHTML): XHTML is based on XML. It strictly separated document structure from presentation semantics. Presentation is usually described using Cascading Style Sheets or Extensible Style Sheet Language Transformations (XSLT). 
HTML/XHTML element: A markup component that usually has a beginning tag and an ending tag. As example, is <html>  </html> used to mark the beginning and end of a web page. 

HTML/XHTML attribute and value: HTML elements may contain parameters called attributes that have a name, an “=” sign and a value or set of values. Attributes are used to qualify the behaviour of an element. Some elements are virtually useless without their key attributes. As examples is <img src= “picture.jpg” />. In this example, src is the attribute name and “picture.jpg” is the attribute value.

HTML/XHTML entity: Certain characters can no be typed directly into a web document. In order to include such characters, a special notation is used consisting of what are called character entities. An example is the copyright symbol ©. You can insert this in a web document using the code “&copy;”.

Web page structure: A document is structured using components such as headings, paragraphs, tables, diagrams, sections and chapters. A web page relies on HTML or XHTML elements to create this structure. Examples are the paragraph element <p>  </p> and headings <h1>  </h1>. 
Web page presentation: Page presentation is about the appearance of a web document. Presentation involves items such as colours, fonts, borders, background colours, margins and so on. XHTML separates structure and presentation allowing for documents to easily be dynamically modified for presentation through different devices such as computers, mobile phones and printers. Cascading Style Sheets are commonly used for specifying presentation details.
Tools for Creating Web Pages

The best way to learn HTML is to get a good plain text editor. Good examples are Scite (http://www.scintilla.org) and Notepad++ (http://notepad-plus-plus.org/ ). They are illustrated below:
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Fig 2.x Notepad++
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Fig. 2.Y SciTE Editor

A good editor can identify the elements, attributes and other components of HTML and help you write clean and correct code. Notepad++ is able to connect to a free HTML checking tool called HTML TiDy. Fig 2.X and 2.Y show the same document opened in Notepad++ and SciTe respectively. 

Which text editor you settle on is a personal choice. More sophisticated commercial web editors include Macromedia Dreamweaver. These tools though powerful in their own way, are not suitable for beginners due to their complex interface. 
Basic HTML and XHTML Elements

Web pages consist of the content and structural HTML elements as well as style specifications. Web browsers display or render these documents to display them on a computer or mobile device monitor. Browsers may interpret web pages differently from each other and so display them differently. A typical web page is presented below:
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Fig. 2.1: Simple web page

The following examples shows how to use the basic HTML elements. The most basic elements were introduced in Topic 1.

Paragraphs and line break

The following is a paragraph element: 

 <p>  Place the text here </p>

The paragraph elements forces an empty line between paragraphs. To separate two blocks of text without a blanks line in between, use the empty element <br />. Empty elements are elements with an opening tag but no closing tag. In XHTML, such elements are closed with the “/>” symbol as shown. 
Headings: HTML has six built-in headings as shown below.

	<h1> This is heading level 1</h1>

<h2> This is heading level 2</h2>

<h3> This is heading level 3</h3>

<h4> This is heading level 4</h4>

<h5> This is heading level 5</h5>

<h6> This is heading level 6</h6>


To illustrate the above elements, we create a simple web page as shown in Example 2.1 below while Fig. 2.2 shows the same page in a web browser:

	<html>

<head> <title> Example 2.1</title>

</head>

<body>

<p>This is a paragraph example. The paragraph element &lt;p&gt; ...&lt;/p&gt; forces a blank space between adjacent paragraphs.</p><p>Note the space above. To break text without a space, use the line break element &lt;br /&gt;</p> This line break element <br /> is placed at the point you want <br /> the break to occur.

<p>The following are examples of heading styles: </p>

<h1> This is heading level 1</h1>

<h2> This is heading level 2</h2>

<h3> This is heading level 3</h3>

<h4> This is heading level 4</h4>

<h5> This is heading level 5</h5>

<h6> This is heading level 6</h6>

</body>

</html>


Example 2.1: HTML paragraph, line break and heading styles
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Fig. 2.2: Paragraph, line breaks and heading styles.

HTML elements can be classified as block and inline elements. A block element occupies a rectangular space across the page. An inline element behaves like a letters that make up a word: each appears to the right of the previous one until they fill up the space across the page and continues on the next line.  <p> elements and  heading elements are block elements. 

Span and Div Elements
 <span> is an inline element while <div> is a block level element. <div>  or division is used to enclose a group of elements that are part of a super structure such as a menu. CSS styles can be applied to the super structure collectively. On the other hand, <span> can be used to enclose inline elements and is used in a similar manner. Examples of the use of <div> and <span> elements are shown below in Example 2.2. Styles can now be applied to the content enclosed by these elements. Therefore, they are principally container elements.

Lists
Bulleted lists and numbered list items can be implemented in HTML using the <ol>, <ul> and <li> elements as shown in Example 2.2. The browser view is shown in Fig. 2.3. <ol> stands for Ordered List while <ul> stands for Unordered List. <li> stands for List Item.

	<html>

<head> <title> Example 2.2</title> </head>

<body>

<h1> Div Element</h1>

<div>

<h2> Ordered (numbered) list Example</h2>

<ol>

<li> Item 1</li>

<li> Item 2</li>

<li> Item 3</li>

<li> Item 4</li>

</ol>

<h2> Unordered (bullet) list Example</h2>

<ul>

<li> Item 1</li>

<li> Item 2</li>

<li> Item 3</li>

<li> Item 4</li>

</ul>

</div>

<p> This is an example of the use of the span element to mark <span>a section of the text </span>for later use to control the appearance of this text.</p>

</body>

</html>


Example 2.2: How  <div>, <span> and lists are implemented in HTML
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Fig. 2.2: Ordered and Unordered List Items

External Hyperlinks

A hyper link is an element which, when activated with a pointing device, causes a new document to be opened or causes the exiting document to scroll to a new location. A document that implement hyperlinks is called hypertext. Hypertext is the basis o the World Wide Web. Its origins are traced to a 1945 articles about an imaginary document retrieval device called the Memex in an article in The Atlantic Monthly called "As We May Think" by Vannevar Bush.
In HTML, hyperlinks are either external or internal. Both are implemented with the anchor element <a>  </a>.  To implement an external link, you wrap the link text with the anchor element and include the target URL as an attribute. For example, to include a hyperlink to Egerton University website whose URL is http://www.egerton.ac.ke , insert the following HTML code:

<a href="http://www.egerton.ac.ke" target="_blank" >Egerton University </a>

target="_blank" indicates that the browser will open the target URL in a new blank window. 

Other options are:

· _self"


Load the target page in current window

· _parent"
Load target page into the frame that is a parent to that containing the link.

· _top"


Loads new page into the current browser window, cancelling all frames

By default, hyperlinks are displayed by most browsers as blue underlined text. This style can be changed using CSS. Hyperlinks have four states:

1. Unvisited links: Links that you have never visited.

2. Visited links: Links that you have visited.

3. Active links: Links on which you are clicking.

4. Hover: A link over which your mouse cursor is hovering.

Each has a different default appearance that can be customised with CSS as we shall see in Topic 3.

Internal Hyperlinks

You can implement a hyperlink that takes you to a new location in the same document. For example, you can create a hyperlinked Table of Contents in a document such that when you click on a heading in the table of contents, the document scrolls to the location of the appropriate text. 

To implement an internal link, you need to insert an anchor element for the hyperlink but also mark the target location also using the anchor element as follows:

Internal Hyperlink: <a href="#example">Example of Internal Link</a>

Target Marking:  <a name="example">This is the target for the internal link </a>

Note that the text used as a label in both cases must be the same. In this example, the label text is “example”. The target marker is also sometimes called a bookmark.

To link to a specific location in an external document, the link would be implemented thus:

Internal Hyperlink: <a href="http://www.example.com/long.html#example">Example of Internal Link in Link Document</a>

HTML Comments

Sometimes we want to insert comments inside our HTML code to help us remember important details or to hide code from the browser such as when we insert Javascript and hide it from older browsers. HTML comments are normally inserted starting from a new line. The comment starts with the symbol "<!--"   and  ends with the symbol "-->". There should be a space between these symbols and the enclosed text. An example of a comment is shown:

<!--   This is an HTML comment. You can insert any amount of text here  -->

HTML rules do not permit the use of C and Java comments. 

Inserting Images

Images add visual appeal to a website but should be used with care because they may cause the web page to load slowly or discourage users if the images do not add value to the web page. Before adding an image to a website, it is important to sketch the layout of the site and estimate the desired image size in pixels or as a percentage of the screen width. Images should be prepared for web publication. Typical digital cameras produce images which are one or Megabytes in size usually in JPEG format. These need to be scaled and optimised for web publication.  To insert an image in a web page, insert the following HTML code:

<img src = “lake.jpg” alt= “Picture of Crater lake” />

The “alt” is used to display text where the image should be. It is useful for the visually impaired who can not see the image. You may also use the “title” attribute to add a tooltip in an <img> element.

The image may be on another website in which case the URL of the image is provided as the value of the “src” attribute. Similarly, if the image is not in the same folder as the web page referencing the image, you would specify its path. The examples below show how to do this.

<img src = “http://www.example.com/pics/lake.jpg” alt= “Picture of Crater lake” />

<img src = “../../pics/lake.jpg” alt= “Picture of Crater lake” />

In the second example, the folders are arranged as shown below. The “../” symbol means move up one level to the parent folder. Therefore “../../” means move up two levels. “../../pics/lake.jpg” means move up two levels [to www] and then find lake.jpg in a folder called “pics” that is inside the current [www] location. 

Although you are advised to resize images before publishing them on the web, it is possible to control the dimensions of an image using attributes of the <img> element as shown in the following example:

<img src = “../../pics/lake.jpg” alt= “Picture of Crater lake”  width= “200” height= “250”/>
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Fig. 2Z: Specifying the relative path of a file [src = “../../pics/lake.jpg” ]

Note that the ratio of height to width (aspect ratio) should not change from the original image else the image will be distorted. In this example, the dimensions are in pixels but percent can also be used for example width = “50%” meaning the image will occupy 50% of available screen width. If you supply only one dimension (height or width), the browser computes the other based on the original aspect ratio.

You can use images in JPEG, GIF or PNG image formats for the web. Each has its advantages and disadvantages.

HTML Tables

Tables are popular tools for present summaries of information and for laying out a web page. Simple to create using the <table><th> <tr> and <td> elements. <th> is used to specify table header cells. <tr> marks the start and end of a table row. <td> shows the location of table data cells. All are enclosed in the <table> element. To see how to create the following simple table examine the HTML in Example 2.3.

	
	
	
	

	
	
	
	

	
	
	
	


	<html>

<head> <title> Example 2.3:: Tables</title>

</head>

<body>

<h1> Tables</h1>

<table>

<tr> <th> &nbsp;</th><th> &nbsp;</th><th> &nbsp;</th><th> &nbsp;</th>

</tr>

<tr> <td> &nbsp;</td><td> &nbsp;</td><td> &nbsp;</td><td> &nbsp;</td>

</tr>

<tr> <td> &nbsp;</td><td> &nbsp;</td><td> &nbsp;</td><td> &nbsp;</td>

</tr>

</table>

</body>

</html>


Example 2.3: Simple table example.

Note: &nbsp; is a text entity called non-breaking space.
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Fig. 2.B: Table as it appears in a browser

We can merge rows (rowspan) or columns (colspan)  to create more complex tables. Examine the two examples below to see how the rowspan and colspan attributes are used to merge rows and columns. <th> is only used to mark the header  cells. All other cells are indicated by the <td> element.

	

	
	
	
	

	
	
	
	


	<html>

<head> <title> Example 2.4:: Colspan</title>

</head>

<body>

<h1> Use of colspan in tables</h1>

<table border="1" width="100%">

<tr> <th colspan="4"> &nbsp;</th>

</tr>

<tr> <td> &nbsp;</td><td> &nbsp;</td><td> &nbsp;</td><td> &nbsp;</td>

</tr>

<tr> <td> &nbsp;</td><td> &nbsp;</td><td> &nbsp;</td><td> &nbsp;</td>

</tr>

</table>

</body>

</html>


Example 2.4: Use of colspan to merge columns in a table
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Fig. 2.V: Merged columns in a table

A similar technique can be used to merge rows. Note that the colspan and rowspan attributes refers to the number of columns or rows to be merged. The extra columns or rows are removed, therefore in example 2.4, the first table row has only one table cell. In Example 2.5 below, the second and third rows are each missing one cell.

	
	
	
	

	
	
	
	

	
	
	
	


	<html>

<head> <title> Example 2.5:: Rowspan</title>

</head>

<body>

<h1>Rowspan in  Tables</h1>

<table border="1" width="100%">

<tr> <th> &nbsp;</th><th> &nbsp;</th><th> &nbsp;</th><th rowspan="3"> &nbsp;</th>

</tr>

<tr> <td> &nbsp;</td><td> &nbsp;</td><td> &nbsp;</td>

</tr>

<tr> <td> &nbsp;</td><td> &nbsp;</td><td> &nbsp;</td>

</tr>

</table>

</body>

</html>


Example 2.5: Merging table rows with rowspan.
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Fig 2.N: Merged rows as they appear in browser

HTML Forms

In this section, HTML forms. Forms are used extensively in web pages to capture data for purposes such as authentication or searching. We shall deal with form processing later. Forms are made up of a small number of form controls that include:

1. Text box including hidden and password types

2. Radio or option button

3. Checkbox

4. Text area

5. List box

6. File upload box

7. Buttons

These are illustrated in Example 2.F and Figure 2.F. The <form> element is used to create an HTML form. Its most basic attributes are method and action. Method refers to the method used to upload the form data to the web server. Two methods are commonly used although others exist. These are GET and POST. GET sends form data as part of the URL string  and is limited in size to the maximum URL string length that is allowed by HTTP rules. The form data is encoded as part of the URL and can be viewed by the user which presents security issues. POST on the other hand, sends form data as part of the HTTP message body and virtually limitless with respect to the maximum size of data for which it can be used. An example of the use of GET is illustrated in Fig. 2.G.  In this example, five pieces of form data, formerly called variables, are included in the URL together with their associated values as follows:

http://localhost/register.php?T1=John+Small&T2=S16/23456/10&R1=V1&S1=This+is+a+test&B1=Submit
The variables are:

· T1=John+Small

· T2=S16/23456/10

· R1=V1

· S1=This+is+a+test

· B1=Submit

The variable-value pairs are separated by an ampersand symbol (&).

The action attribute is used to point to the script or computer program that will process the form data. Any valid script name can be inserted here. When using the PHP scripting language, a form can also self-reference itself, that is, it can process itself.
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Fig. 2.G: The URL encoding during form submission using the GET method

<html>

<head> <title> Example 2.6: :: Form Controls</title>

</head>

<body>

<h1>Form Example</h1>

<form method="post" action="test.php"  name="example2-6" />

<h3>Text Boxes</h3>

Text Box: <input type="text" name="ex1" size="40"/> <br />

Password Box: <input type="password" name="ex2" size="40"/> <br />

Hidden Text Box: <input type="hidden" name="ex3" value="10000"/> <br />

<h3>Text Area</h3>

<textarea cols="40" rows="5" name="comment1">

Add your comments in this area

</textarea>

<h3>File Upload</h3>

Upload a file: <input  type="file" name="file1"/>

<h3>Radio Button</h3>

<input type="radio" name="gender" value="Yes"> Yes<br />

<input type="radio" name="gender" value="No"> No<br />

<h3>Checkboxes</h3>

<input type="checkbox" name="drink1" value="fanta" /> Fanta<br />

<input type="checkbox" name="drink2" value="coke" /> Coke<br />

<input type="checkbox" name="drink3" value="sprite" /> Sprite<br />

<input type="checkbox" name="drink4" value="stony" /> Stony<br />

<h3>Buttons</h3>

Submit Button: <input type="submit" value="Submit" /><br />

Reset Button:  <input type="reset" value="Clear" /><br />

Image Button: <input type="image" src="images/button1.jpg"  value="test"  /><br />

</form>

</body>

</html>

Example 2.F: HTML form controls (see Fig. 2F3 for browser view)
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	Select item to buy:

<select>

  <option name="milk">Milk</option>

  <option name="coffee">Coffee</option>

  <option name="tea">Tea</option>

  <option name="uji" selected="selected" >Uji</option>

  <option name="mursik">Mursik</option>

  </select>


Fig. 2.F4 HTML drop down list code
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Fig. 2.F2: HTML drop down list example

Fig 2.F3: HTML form controls as they appear in a browser

Notice that radio buttons force you to pick only one option when they share the same name attribute value. Hence, in this example, you can chose either Yes or No but not both.

Where there are choices in a drop down list, you can indicate the default choice by adding the attribute “selected” as shown in the drop down list box code below:

<select>

  <option name="milk">Milk</option>

  <option name="coffee">Coffee</option>

  <option name="tea">Tea</option>

  <option name="uji" selected="selected" >Uji</option>

  <option name="mursik">Mursik</option>

  </select>

For checkboxes and radio, you indicate the default selection using the attribute “checked” as shown:

	<input type="checkbox" name="drink1" value="fanta" /> Fanta<br />

<input type="checkbox" name="drink2" checked="checked"  value="coke" /> Coke<br />

<input type="checkbox" name="drink3" value="sprite" /> Sprite<br />

<input type="checkbox" name="drink4" value="stony" /> Stony<br />


	<input type="radio" name="gender" value="Yes"> Yes<br />

<input type="radio" name="gender " checked="checked" value="No"> No<br />


Using Tables for Form Layout
Form elements can be placed within a table to align them as shown in the example below:

	<html>

<head> <title> Example 2.10: :: Form in a Table</title>

</head>

<body>

<h1>Table Layout of a Form</h1>

<form method="post" action="test.php"  name="example2-10" />

<h3>Text Boxes</h3>

<table>

<tr> <td>Text Box: </td><td><input type="text" name="ex1" size="40"/> </td> </tr>

<tr> <td>Password Box:</td><td> <input type="password" name="ex2" size="40"/> </td></tr>

</table>

</body>

</html>


Example 2.10 Using a table to lay out an HTML form
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Fig. 2.10 Use of a table to lay out a form

When forms are complex, it is usually advised that you break it up into sub-forms. Later, we shall see how to validate forms so that invalid data does not get passed to you database or backend system.

Multimedia

In addition to images and illustrations, many websites make use of, audio, animations and video. The most popular format for these kinds of content are presented in Table 2.1 below.

Sound:

Digital sound comes in many formats. Each may require special software to play. MP3 is one of the most popular sound file formats. MP3 plays well in the Chrome (version 5.0 on) and Internet Explorer browsers (version 7.0 on) To insert MP3 sound files in these two browsers, use the <embedded> element as shown in Fig. 2.11. The src attribute is used to indicate the sound file to be used.

	<html>

<head> <title> Example 2.11:: Playing Audio</title>

</head>

<body>

<h1>Playing Audio in Chrome and Internet Explorer</h1>

<embed src="I Need Thee Every Hour.mp3" width="300" height="65" autostart="false" loop="FALSE"> 

</embed>
</body>

</html>


Example 2.11 Embedded sound file (MP3)

The code in Example 2.11 displays an audio console in the browser allowing you to control the sound playback to varying extents depending on the browser.
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Fig. 2.11 Sound console in Internet Explorer 7.0

Flash Animations

Shockwave animations are a flash presentation format that is saved in files with the “.swf” extension. They can be played with the <object> element. The following example illustrated how this can be done:

	<html>

<head> <title> Example 2.12: :: Playing Flash Shockwave</title>

</head>

<body>

<h1>Playing Shockwave Flash Movie in a Modern Browser</h1>

<embed src=" test2.swf" quality=high bgcolor=#333399 width="250" height="235" name="movie1" align="" type="application/x-shockwave-flash" >

</embed>

</body>

</html>


Example 2.12 Inserting a Shockwave Flash movie in a web page
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Fig 2.12 Shockwave flash movie

The code for inserting the Shockwave Flash movie is explained below:

	<embed src=" test2.swf" quality= ="high"  bgcolor=#333399 width="250" height="235" name="movie1" align=""  type="application/x-shockwave-flash" >

</embed>
	src sets Flash file URL

quality refers to playback quality

display set with width and height

type sets MIME type


Publishing Your Web Page

Web pages can be opened directly from your hard disk using a browser but to allow everyone on the Internet to access your web pages, you need to place them on a web server. A number of tools can be used to load web pages to a server. If you have physical access to the server computer, you can physically copy the files to the server using a storage device such as a flash disk or external hard drive. In Topic 9, we shall deal with web content uploading in detail. Web servers have a folder, often named “www” that contains all the web pages arranged in a hierarchical structure as illustrated in Fig. 2.13.  This folder is called the document root. Topic 8 deals with web site structure. 

You can set up your own local web server for testing purposes. It is recommended that you use the Wampserver (http://www.wampserver.com/en/download.php). When installed, it creates a folder called C:\wamp\www where you can place your files. When you launch Wampserver in your computer (In Windows XP: START->All Programs ->Wampserver->start Wampserver ), the server’s icon appears in the system tray on the lower right hand corner of your screen as shown in Fig. 2.14. You click on this icon to access various server controls.

[image: image17.png]) Locahost

) phettyadnin
SatteManager
o eecory
soche
e
ysaL

Start Al ervices
Stop AllServices

Restart All Services

Put Online.





Fig. 2.14 Accessing Wampserver menus

Learning Activities
Exercise 1

Create a simple web page based on the content of the section above titled Publishing Your Web Page including the image and text. Investigate the web links listed at the end of this topic to find out how to create bold and italicised text.

Exercise 2

Implement hyper links. Convert your CV into an HTML document and use internal links to implement a table of contents at the top of the document which links to the various section of your CV including sections on Education and Training, Work Experience, Community Involvement.

Exercise 3

Create the following table using HTML:

	Course Code
	Course Title
	CF
	Lecture Hrs
	Practical Hrs

	AICM715
	Web Content Design and Management
	3.0
	30
	30

	AICM716
	Agricultural Knowledge Management
	3.0
	45
	0

	AICM713
	Database Design and Management
	2.0
	15
	15


Exercise 4

Convert the following form into an HTML web page using form controls:
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Exercise 5
Investigate how you can embed a You-tube video in your web page and show the required code to implement your page.

Exercise 6

There is a free tool called jpeg2swf used to convert a list of JPEG images using a command executed in the Windows console such as:

	>jpeg2swf -o test2.swf -r 0.3 -f -Y 200 picture1.jpg   picture2.jpg   picture3.jpg   picture4.jpg   picture5.jpg   picture6.jpg   picture7.jpg   picture8.jpg   picture9.jpg   picture10.jpg   


Download jpeg2swf and use it to create your own Shockwave Flash presentation and publish it in a web page.

Text Entities

Many special characters can not be directly typed on a normal keyboard. There also characters which have special meaning in HTML such as “<”. These kinds of characters need a special notation to display on a web page. HTML uses text entities to represent and display such characters. A few such entities are shown below obtained from http://www.intuitive.com/coolweb/entities.html):
	Entity Symbol
	Appearance
	Name

	&cent; 
	￠
	cent sign

	&pound; 
	￡
	pound sterling sign

	&yen; 
	¥
	yen sign

	&copy; 
	©
	copyright sign

	&reg; 
	®
	registered sign

	&deg; 
	°
	 degree sign

	&alpha; 
	α
	greek small letter alpha

	&beta; 
	β
	greek small letter beta

	&gamma; 
	γ
	greek small letter gamma

	&delta; 
	δ
	greek small letter delta

	&theta; 
	θ
	greek small letter theta

	&lambda; 
	λ
	greek small letter lambda

	&mu; 
	μ
	greek small letter mu

	&lt;
	<
	Less than symbol

	&gt;
	>
	Greater than symbol

	&notin; 
	(
	not an element of

	&ni;
	(
	contains as member

	&there4;
	(
	therefore


Certain kinds of content, especially technical writing with a lot of mathematical symbols, can be a challenge to write. Special XML applications exist for scientific notation but are not widely supported by browsers.

Summary of Topic

Hypertext Markup Language and the XML-based Extensible Hypertext Markup Language (XHTML) are the core tools used to create web page structure. Web browsers are designed to render these web pages and display them a screen. Web pages may also be printed or projected. HTML, which is based on the Standard Generalised Markup Language (SGML) is used to specify the structure of a digital document. HTML is made up of elements some of which have attributes and values. HTML documents use entities to represent characters that cannot be directly typed on a keyboard such as “©”. In addition to text, HTML documents can contain images, tables, forms and embedded audio, video and animations. XHTML strictly enforces the separation of structure and presentation elements, therefore, XHTML document use Cascading Style Sheets (CSS) to control presentation. A web site is made up of interrelated web pages and associated multimedia content all mounted on a web server. Web browsers use the Hypertext Transfer Protocol (HTTP) to communicate with the web server and download web pages from the server. By using a web scripting languages such as PHP and a database management system, one can automate a website and create sophisticated web-based applications. 
Assignment
Over the next week, identify a topic on which you shall base your class project and start listing the content that will be included in the website. Do not create any web pages yet but you may collect and store the text and graphics in preparation for web site construction. Report back to the class next week.
Assessment

Please find the review Quiz 2 online at  http://learn.egerton.ac.ke
Further Reading Materials

Book:

Harvey M. Deitel and Paul J. Deitel (2007). Internet & World Wide Web: How to Program (4th Edition). Prentice Hall( ISBN-10: 0131752421, ISBN-13: 978-0131752429)

Web-Based HTML Tutorials

· http://www.htmldog.com
· http://www.w3schools.com
· http://www.tizag.com/htmlT/
Free Web Design E-Books
· Web Design: http://yensdesign.com/2009/01/four-free-ebooks-web-developers/
· Web Style Guide: http://www.webstyleguide.com 

Topic 3: Cascading Style Sheets (CSS)

Learning Outcomes

On successful completion of this topic the students will be able to:

Knowledge and Understanding

· Describe how CSS is used to control the presentation style of a Web page.

· Describe the  elements and operation of CSS.

· Outline the key CSS properties and selectors

Skills

· Use simple inline styles to control web page appearance

· Include internal CSS style sheets in a web page

· Implement an external and imported style sheets in a website

Attitude

· Acquire confidence in use of CSS.

· Express a preference for CSS-based website style specification

Introduction to Cascading Style Sheets

CSS was introduced in Topic 1. In this topic, we examine in detail how CSS is used to control text properties as well as the properties of block elements including borders, margins, padding and backgrounds. We will see how length is specified in CSS as well as colours. Some advanced applications of CSS will be introduced to built website menus and control web page layout. Please review the Topic 1 section on CSS before proceeding.

Key Terms

CSS Selector: 
The element, tag, class or ID for which CSS properties are specified.

CSS Property: 
CSS property name whose value is to be specified. 

CSS Value:
The quantity or category or name of a specified CSS property. 

CSS Class:
A label used to specify membership in a group of elements for the purposes of applying common properties to the group. The HTL class attribute is used to specify class membership.

CSS ID:

An attribute used to uniquely identify an HTML element for the purpose of specifying CSS properties for this element. The HTML attribute id is used or this purpose.

Elements of Cascading Style Sheets

The elements of CSS were introduced in Topic 1. CSS is a way of specifying web page style and presentation. Web page style can be specifying using HTML attributes such as the <font> element and its attributes. However, web designers prefer CSS due to its power, flexibility and ability to simplify style specification where a single style sheet can control multiple websites. CSS can be supplied as inline style, internal or embedded style sheets, external style sheets and imported style sheets. 

Style specification has three parts: selector, property and value as shown below:

selector {property1:value1; property2:value1 value2 value3; ...}

Example of a style sheet entry: 

a {color: #483000; text-decoration: none; font-size: 14px; background-color: #F0F0D8;

border-bottom: 1px solid #fff; }

For improved readability, the specification can be formatted differently as shown below:

	#menu2 a

{


color: #483000;


text-decoration: none;


font-size: 14px;


display: block;


padding: 3px;


width: 160px;


background-color: #F0F0D8;


border-bottom: 1px solid #fff;

}


Inline styles do not use the curly bracket but instead use the “style” attribute inside an HTML element’s opening tag as shown in the following example.

<a href= http://www.sf.net  style = “color: #483000; text-decoration: none; font-size: 14px; background-color: #F0F0D8; border-bottom: 1px solid #fff; ” >Sourceforge</a>

Multiple Selectors
A set of style properties can be applied to multiple selectors as follows:

h1, h2, h3, h4, h5, h6 {text-align: center} 

Note that each selector is bounded by a comma.

We can specify style for elements that are nested within other elements. In the following example, the properties apply for <li> elements within an <ol> element in the first case and an <li> element enclosed within an <ol> which is enclosed within an <ul>. No commas are used when we want to indicate nested elements:

ol li {list-style: upper-alpha}   

[Style 1]

ul ol li {list-style: upper-roman} 

[Style 2]

Mixed Selectors

We can have a mixture of nesting and listed selectors as follows:

h1 em, p strong, address {color: red}

Both the rules apply. The CSS property will apply to each tag group that is shown separated by a comma. So the property will apply for:

<em> inside <h1>, <strong> inside <p> and <address>

General Lengths and Percentages
CSS makes use of length values for certain properties. Lengths are either absolute (specified using units such as pixels or mm) or relative using ratio (em) or percentage. Length values are followed immediately by a two-letter unit abbreviation with no intervening spaces. Absolute property value units include inches (in), centimeters (cm), millimeters (mm), points (pt, 1/72 of an inch), and picas (pc, 12 points). Because  CSS in is usually used for screen display, pixels (px) are the most common length property.

The common length specification methods are shown below:

	CSS
	Explanation

	em (such as font-size: 2em)‏
	unit for the calculated size of a font. "2em" means  2x the current font size.

	px (such as font-size: 12px)‏
	unit for pixels

	pt (such as font-size: 12pt)‏
	unit for points

	% (such as font-size: 80%)‏
	unit for percentages


When a value is zero, you do not need to state a unit. 

Colour Properties
CSS provides 16,777, 216 colours at your disposal using a 24-bit colour space. 

Colurs can be specified using a name, an rgb (red/green/blue) value or a hex code. The following all represent the colour red

red 

rgb(255,0,0)   

[each is a byte:  0 – 255]

rgb(100%,0%,0%)
[Percentage]

#ff0000

[Hexadecimal values]

#f00


[compressed Hexadecimal]

The RGB colour model is used where a specific colur is indicated by supplying the proportion of each of the three primary colours (Red, Green and Blue).

Colour Names
There are 17 predefined colour names in HTML and CSS. These are aqua, black, blue, fuchsia, gray, green, lime, maroon, navy, olive, orange, purple, red, silver, teal, white, and yellow. Transparent is also a valid value.

Color and Background-color
The foreground (drawing)  colour is specified using the “color” property (note American spelling) while background colour is specified using the background-color property. A blue background and yellow text could look like this:

h1 

{ 

color: yellow; 

background-color: blue; 

}

You can apply the color and background-color properties to most HTML elements, including body, which will change the colours of the page and everything in it.  Background colour can be applied to specific items in a web page including page body, text, tables and forms.

Web-Safe Colours

Older monitors have limited colour capability, hence, there are colours that may not display well on a monitor. Colours that display well are called web-safe colours. A number of web sites offers tables of various designs to display these web-safe colours. An example is illustrated below in Fig. 3.1.
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Fig. 3.1 Visibone web-safe colour chart

Source: http://www.visibone.com/color/

The colour chart above uses hexadecimal values but can switch to decimals. 

Colour Schemes

Most people have a challenge selecting matching colours to use in a web page. A number of tools exist to assist you chose a set of such colours called a colour scheme. An example is: http://www.colorschemer.com/

Text Properties

Several text properties are provided in CSS. These include:

1. font-family  
indicate the font
2. font-size  

provide font size
3. font-weight 
density of font (e.g., bold, bolder)‏
4. font-style  

italic or normal
5. text-decoration  
underline and strike-thro
6. text-transform 
Case effects
7. text spacing  
line, word spacing, indentation, alignment (right, center, left)‏
Font Family

Example of use of font-family property: 

p {font-family: arial, helvetica, sans-serif; }

This means use Arial font if available else use Helvetica, otherwise use any sans-serif font. Sans-serif is any font with the serif decoration. This property is used to specify the font to be used. If a font name is compound, it is enclose in quotation marks. Example: "Times New Roman". 

Font Size

The font-size property is used to specify the font size:

E.g.:

· font-size: 0.8em; 


[Relative size]

· font-size: 80%; 


[Relative size]

· font-size: 10pt; 


[Absolute size]

· font-size: 15px; 


[Absolute size]

Font Weight

The font-weight property is used to indicate whether text is bold or not. The intensity of boldness can be specified as show in the following examples. 
Examples:

font-weight: bold 

font-weight: normal

In theory, the value can also be bolder, lighter, 100, 200, 300, 400, 500, 600, 700, 800 or 900. Many browsers may not support all options. 

Font Style

The font-style property is used to specify whether text is italics or not.
Examples:

 font-style: italic    

 font-style: normal

Text Decoration

This property is used to place underline, overline or strike-throughs on text.
This states whether the text is underlined or not. Examples: 

· text-decoration: overline  

places a line above the text. 

· text-decoration: line-through  
strike-through, puts a line through the text. 

· text-decoration: underline 

should only be used for links because users expect underlined text to be links. 

The text-decoration property is usually used to decorate links, such as specifying no underline with text-decoration: none.

Text Transform

The text-transform property is used to change the case of text. Examples:

· text-transform: capitalize 
turns the first letter of every word into uppercase. 

· text-transform: uppercase 
turns everything into uppercase. 

· text-transform: lowercase 
turns everything into lowercase. 

Text Spacing Properties

There a number of text spacing property is used to control letter, word and paragraph spacing. These include:

· letter-spacing

spacing between letters
· word-spacing 
spacing between words. 

These can have a length value or have the value normal.  

.

· line-height 

sets the height of the lines in an element, such as a paragraph, without adjusting the size of the font. 

Its value can be a number which specifies a multiple of the font size (e.g. number 3), a length, a percentage or normal.

· text-align 

 to align the text inside an element to left, right, center or justify.

Text Spacing Propertied Example
p 

{ 

letter-spacing: 0.5em; 

word-spacing: 2em; 

line-height: 1.5; 

text-align: center; 

} 

CSS Classes and ID

CSS classes let you create several different styles for one element. Each style can be applied to difference occurrences of this element by labelling the element with the class name  as an HTML attribute as shown in the table below:

	CSS Stylesheet
	HTML

	<style type="text/css"> 
<!– 
p.equation 
{font-family: Symbol; text-align: center } 
h1, P.centered 
{text-align: center; left-margin: 0.5cm; right-margin: 0.5cm}
 --> 
</style> 
	<p class="equation"> a = b + 1 </p>
 <p class="centered"> This paragraph's text should be centered. </p>



A CSS selector specified  as “p.centered” means a paragraph of the “centered” class. There are three types of CSS classes:

· Regular classes
These are applied to specific elements 
· Generic classes
These are styles applied to multiple element. See examples below.
· Pseudo classes
These are built-in classes

Generic class specification in a stylesheet:

.italic {font-style: italic} 

This will apply to any and all tags with class = “italic” attribute

The following pseudo classes are provided:

a:link {color: blue}   



/* Any unvisited hyperlink*/
a:active {color: red; font-weight: bold}  
   /* Any active hyperlink*/
a:visited {color: green}  


/* Any visited hyperlink*/
a:hoover {…….}      



/* Any hyperlink when mouse hovers*/
p:first-line {font-style: small-caps} 

/* Style for first line of paragraph*/
p:first-letter {font-size: 200%; float: left} 
/* Style for first letter of paragraph*/
Examples of use of pseudo-classes:

a.snowman:link { color: blue; } 

a.snowman:visited { color: purple; } 

a.snowman:active  { color: red; } 

a.snowman:hover  { text-decoration: none; color: blue;  background-color: yellow;  } 

Block Properties

A block-level elements stretch from the left margin to the right margin. The consecutive elements are forced to the next line. Common block-level elements are h1 to h6, p, ul, ol, li, and div. 

These elements have default values for borders styles, margin spacing, and padding between the content and border. CSS can be used to modify the border, margin, and padding values. These block-level properties are illustrated in Figure 3.2.
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Fig. 3.2 Block-level elements

Source: Dynamic HTML: The definitive reference

Block-level or box properties are listed overleaf. Borders can be specified individually (top, right, bottom, left). Shortcut methods are often applied to specify borders. Border styles include: none, dashed, dotted, double, groove, inset, outset, ridge, solid.  For example:

div {border-style: ridge } 
This will cause a ridge-tye border to be displayed around all the four sides of the element as shown in Fig. 3.3.
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Fig. 3.3 Border example
Box properties
· border 

· border-right-style 

· border-bottom

· border-bottom-color

· border-bottom-style 

· border-bottom-width

· border-color

· border-left

· border-left-color

· border-left-style

· border-left-width

· border-right

· border-right-color

· border-right-width

· border-style

· border-top-color

· border-top-style

· border-top-width

· border-width

· margin border-top 

· margin-bottom

· margin-left

· margin-right

· margin-top


· padding

· padding-bottom

· padding-left

· padding-right

· padding-top

· width

· clear

· float

· height

Border Property Examples

p 

{ 

  
border-color: red;


border-style: solid;


border-top-width: 1px; 

  
border-right-width: 5px; 

  
border-bottom-width: 10px; 

  
border-left-width: 20px; 

} 

Border properties are given in the following orders when using shortcuts:  color, border width, and border-style. Therefore, the following code sets all the four margins:

p 

{ 

  border: 1px red solid;
} 

The following example includes margin and padding specifications:

p 

{ 

  
font: 1em/1.5 "Times New Roman", times, serif; 

  
padding: 3em 1em; 

  
border: 1px black solid; 

  
border-width: 1px 5px 5px 1px; 

  
border-color: red green blue yellow; 

  
margin: 1em 5em; 

}

Example 3.3 Border examples
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Fig. 3.4 Border examples

Background Properties

Background specification can be rather tricky but has three key properties: colour, background image and whether the image is repeated or not repeated. The following example illustrates the use of the background properties:

To insert a background color:

body 

{ 

 
background: white 
 
url(http://www.htmldog.com/images/bg.gif) 
 
no-repeat top right;  /* top right specifies image position */

} 

Note: Avoid background images where there is text in the foreground else make them very light

· background-image -  indicated the image to be used as the background. 

· background-repeat – specifies how the image repeats itself. The value can be repeat (equivalent to a 'tile' effect across the whole background), repeat-y (repeating on the 'y-axis', above and below), repeat-x (repeating on the 'x-axis', side-by-side) or no-repeat (which shows just one instance of the image). 

· background-position – This specifies the position of the image. It can be top, center, bottom, left, right or any sensible combination, such as above. 

Display Property

· Display property controls whether consecutive elements are displayed one after the other in a line (“inline”) or one below the other in “block” mode.

· Inline squares: [image: image23.png]



· Block mode display of the same squares:

[image: image24.png]



Examples:

h1

{ 

  
display: inline; 

  
font-size: 2em; 

} 

#header p 

{ 

  
display: inline; 

  
font-size: 0.9em; 

  
padding-left: 2em; 

} 

· block puts a line break before and after the element. 

· div and paragraph elements are examples of elements that are traditionally displayed in block mode. 

· none will cause the element to overlap with the next or not be displayed at all.

#navigation, #seeAlso, #comments, #standards 

{ 

  
display: none; 

} 

The above code is used in the print-only styles to 'turn-off' those elements, such as navigation, which are meaningless in print. 

· visibility: hidden  causes the element not to display but preserves its space. 

· display: none does not preserve the space occupied by the invisible tag.
Document Type Declarations

At the very top of your web page before the <html> tag, it is important to insert a document declaration.  Your HTML is not valid without specifying a doctype, and browsers may misinterpret your document. The doctype specification must be in upper case and start with the exclamation mark. There is a different specification for each DTD as follows:

The document declaration for XHTML 1.0 Strict :

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"


"http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">
The document declaration  for XHTML 1.1:.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.1//EN"


"http://www.w3.org/TR/xhtml11/DTD/xhtml11.dtd">

The document declaration for  XHTML 1.0 Transitional:

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"


"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">

This can be used  if you have an unusual need to accommodate older, rarely used browsers. 

The document declaration for those who use frames (XHTML 1.0 Frameset):
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Frameset//EN"


"http://www.w3.org/TR/xhtml1/DTD/xhtml1-frameset.dtd">

Complete HTML example with CSS:

	<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.1//EN"


"http://www.w3.org/TR/xhtml11/DTD/xhtml11.dtd">

<html>

<head> <title> 3.3 :: Border example</title>

<style type="text/css">

p 

{ 

  
font: 1em/1.5 "Times New Roman", times, serif; 

  
padding: 1em 0.5em; 

  
border: 1px black solid; 

  
border-width: 1px 5px 5px 1px; 

  
border-color: red green blue yellow; 

  
margin: 1em 5em; 

}

</style>

</head>

<body>

<br />

<p >Block-level or box properties are listed overleaf. Borders can be specified individually (top, right, bottom, left). Shortcut methods are often applied to specify borders. Border styles include: none, dashed, dotted, double, groove, inset, outset, ridge, solid.  For example:</p> 

</body>

</html>


Learning Activities

Exercise 1

Change your CV web page created in Topic 2 to use the following CSS properties:

· body text is Tahoma or Trebuchent MS or sans serif

· Use 9point text of the web page.

· Background colour is #ffff80


· Provide the following colours for hyperlinks:


· Non-visited link

#00c

· Visited link


#c0c

· Hover over link

#f60

· Active link


#fc0

Exercise 2

Create a simple web page with a tiled background image using an external style sheet. Ensure the doctype declaration is properly inserted.

Exercise 3

Create a table within a web page and attach a non-repeating background image to this table using an external style sheet. Ensure the doctype declaration is properly inserted.

Exercise 4.

Create a document in which paragraphs are grouped under <div> elements then use the id attribute to assign unique background colour to each <div>. You may borrow text from a pre-existing document such as a report.

Exercise 5

Explain the operation and effect of the following CSS examples:

(a)

	#menu ul ul ul 

{


position: absolute;


top: 0;


left: 100%; 


width: 100%; 

}


(b)

	div#menu ul ul li:hover ul ul

{display: none;}

div#menu ul ul li:hover ul,

div#menu ul ul ul li:hover ul

{display: block;}


(c)

	#menu ul 

{ 

list-style: none;

margin: 0;

padding: 0;

}


(d)

	#menu a, #menu h2 

{

font: bold 11px/16px arial, helvetica, sans-serif;

display: block;

border-width: 1px;

border-style: solid;

border-color: #ccc #888 #555 #bbb;

margin: 0;

padding: 2px 3px;

}


Summary of Topic

CSS can be inserted inline as internal style sheets or external style sheets. Where style is specified using more than one method as well as HTML attributes, there are rules of precedence that determine how such style specification is interpreted by browsers. CSS-based presentation has great advantage over HTML attributes as a way to manage website style. A single style sheet can control style across multiple websites. CSS style is specified by using rules consisting of one or more selectors followed by one or more property-value pairs. CSS can be used to build lightweight web page menus and control web page layout. There are browser-specific differences in the interpretation of CSS code hence it is important to test CSS thoroughly and implement work-around where a specific browser behaves unexpectedly.  

Assignment

1. Visit http://....... and study the CSS vertical menu example. Create a simple two-level vertical menu to represent the table of contents of a typical research report. You may download a sample research report from the Web for this purpose.

2. Convert your vertical menu in assignment 1 into a horizontal menu.

3. Visit http://....... and study the CSS layout example. Create a three-column CSS-based layout for a university website.

4. Create an HTML document that implements two external style sheets where one is used to control style when the document is viewed on a computer screen while the other controls the appearance when the document is printed.

Assessment

Please find the review Quiz 3 online at http://learn.egerton.ac.ke
Further Reading Materials

Book:

Harvey M. Deitel and Paul J. Deitel (2007). Internet & World Wide Web: How to Program (4th Edition). Prentice Hall( ISBN-10: 0131752421, ISBN-13: 978-0131752429)

Web-Based HTML Tutorials

· http://www.htmldog.com
· http://www.w3schools.com
· http://www.tizag.com/htmlT/
Free Web Design E-Books
· Web Design: http://yensdesign.com/2009/01/four-free-ebooks-web-developers/
· Web Style Guide: http://www.webstyleguide.com 
Topic 4: Basic JavaScript Programming

Learning Outcomes

On successful completion of this topic the students will be able to:

Knowledge and Understanding

· Discuss the history and uses of Javascript.
· Describe the basic Javascript syntax and structures.

· Describe how Javascript programs are used in a web page including the use of event-handlers and the Document Object Model.
Skills

· Insert Javascript into a web page using various approaches including inline code, internal scripts and external Javascript files.
· Write and use simple Javascript functions and event handlers that reflect common applications of Javascript.
Attitude

· Acquire confidence in use of Javascript in a web page.

Key Terms

	Syntax
	Syntax refers to the set of rules governing how a computer program is constructed using the keywords of that language. 

	Semantics
	With respect to computer programming languages, semantics refers to the meaning of language expressions.  Special semantic notation is used to represent the semantics of a programming language.

	Compiler and Interpreter
	Compilers and interpreters are computer programs that convert computer programs written in high level languages such as Java into machine code or into an intermediate format suitable for execution by a microprocessor or a virtual machine. A compiler is different from an interpreter in that compilation is a batch process that converts an entire program at once while an interpreter converts and executes a statement at a time.

	Document Object Model (DOM)

	DOM is a way to represent the structure of an HTML document in a way that allows you to access and manipulate individual elements in a web page.

	Function
	A function is a group of statements in a computer program that together perform a well-defined task. As an example, spreadsheets allow functions such as sqrt() to compute a square root and average() to compute the mean.

	ECMA-262 Standard
	ECMA-262 is the formal standard that describes what is commonly known as Javascript. ECMA is the European Computer Manufacturers Association.


Introduction to Javascript

Javascript shares a lot of syntax with Java which you learned in AICM652. Therefore, a lot of Javascript syntax will be familiar to you. Javascript is an interpreted language that was designed for use on web pages from the beginning. Most modern browsers have in-built interpreters for Javascript. Jscript is the Microsoft version of Javascript. The only other well-known client-side programming language was VBscript which was based on Microsoft’s Visual Basic syntax but is virtually extinct and is supported only by the Microsoft Internet Explorer. Part of Javascript’s strength is the level of browser support. Because most modern browsers including the Internet Explorer, Firefox, Safari and Chrome support the ECMAscript standard, web programmers have confidence that their code will work no matter what browser the user is using. 

Javascript is not a subset of the Java language but an entirely different full-featured programming language. It was developed by Netscape Communications in 1996 with the aim of allowing programming code to be embedded in a web page and be executed by web browsers.  In 1997 the European Computer Manufacturers Association (ECMA) created a standard for Javascript officially called ECMAScript-262 which is currently at version  5  released in December 2009. The standard can be accessed at: http://www.ecma-international.org/publications/standards/Ecma-262.htm
Although Javascript has traditionally been viewed as a web-based programming language, it is increasingly being used outside browsers in applications such as GNOMEShell (http://live.gnome.org/GnomeShell). Several other applications outside the browser are listed at http://funkatron.soup.io/

More and more server-based implementations of Javascript have appeared. The first such server-side Javascript implementation was in the Netscape web servers which included a built-in extended Javascript interpreter. 

Javascript impalements object oriented features using an object model that is different from the Java class-based object model. Inheritance is supported and includes properties and methods.

Uses of Javascript

Javascript is commonly used for form validation. Validation involves checking the user’s input into an HTML form to verify that the data entered meets some set requirements. Validation is crucial in securing your web applications against hacker attacks and protecting against invalid data that may corrupt or crash your databases

Javscript is also used to implement dynamic effects such as roll-over buttons, conditional content  and context-sensitive help. Conditional content is content that is formatted to suit a specific browser. Browsers have different behaviours and capabilities making it useful and sometimes necessary to create different versions of web pages for different browsers. Javascript allows the detection of browser type and subsequently customizes the webpage to suit the browser.

Javscript is also commonly used to add dynamic messages to a browser’s status line, to create cookies, display messages to users, dynamically modify the current document, create dynamic images such as roll-over buttons, detect and react to events(such as mouse clicks), and to detect plugins and provide the user with information about these plugins. Plugins are software tools usually used to view special types of content such as PDF documents or Adobe Flash movies. A missing plugin will prevent the user from viewing such content. 

More and more, Javascript is being used to implement some very sophisticated web-based applications. Excellent examples are GoogleDocs which include a web-based word processor drawing tools and spreadsheet (see http://googledocs.blogspot.com/2010/06/invite-someone-to-try-google-docs.html). 

How a Scripting Language Works

Although Javascript is known as a scripting language and hence appears at first sight to have limited capability, it is a full-featured programming language. As we have seen above, the language is finding applications outside the browser.

However, it is also important to obtain a grasp of how a web scripting language works. A scripting language is interpreted meaning that the source code is executed statement by statement and the object code is not stored after interpretation. Javascript is more popularly known as a client-side (browser-based) scripting language but is also increasingly being used as a server-side language. The more popular server-side languages include PHP, PERL, Python and Ruby.

The source code in a Javascript web application is downloaded with the HTML then executed when required. As Javascript applications get more and more complex, there has been efforts to speed up the interpreters for better user experience. Compiled languages in general tend to perform better than interpreted languages because the conversion to object code (machine code) is done before execution. In scripting languages, conversion and execution and done in real time.



Javascript Syntax 

Variables and Identifiers

As you learned in AICM652, a variable is labelled container for data or objects. In Java the containers are “typed” meaning they can hold only the type of data they were created to contain. Javascript variables are not types meaning a variable can contain any data type.

You also learned that there are rules for naming variables that also apply for other types of program components such as classes, interfaces, and methods. In Javscript, the same naming rules apply. Names are called identifiers. Identifiers must start with a letter but can have both letters and numbers thereafter but no other symbols except an underscore (_). They can also start with an underscore. No spaces are allowed in an identifier.

Quiz


[image: image25]
Variables are declared and initialized with the var statement: 
var j = 2+3+4; var x = 3, greeting = 'hello world';
Variable Scope: Scope refers to the location in your program where a variable may be used. This applies to arrays as well. There are two kinds of scope: 

Local scope: A variable declared in a function has local scope and is visible within that function only. It can not be accessed outside that function hence can not be used outside that specific function in which it is defined.

Global scope: A variable declared outside a function is visible throughout the program. Such a variable is called a global variable However, it may be temporary invisible if you have used the same variable name inside a function in your program. Avoid using the same variable name more than once in your program. Variable names may also conflict across difference Javascript programs within a webpage if they use the same global variable name. To prevent this conflict, always declare variables with a “var” in from of the variable names as show in the example above.

Literals

Literals are real values rather than labels that represent values. Examples of literals include:

· 2010

· 3.14159

· "In the beginning was the Word”

· ‘Turn left’

· true

· false

Although Javscript variables do not have explicit data types, there are implicit types that include:

· Numbers (both integers and reals)

· Strings (enclosed by single or double quotes)

· Boolean (true or false)

· Null (empty)
Each Javascript variable has an implicit data type that the interpreter recognizes but you do not have any explicit way to declare this type except by the types of values that are stored in a variable. When we study arrays, we shall find that, unlike arrays in Java that are typed, Javascript arrays can hold mixed data types. You can have strings and numbers in the same array.

As in Java, there are special characters that can be used as literals as follows:

\b represents a backspace.

\f represents a form feed.

\n represents a new line character.

\r represents a carriage return.

\t represents a tab character.
\xnn A Latin character specified by the hexadecimal number nn; for example, \x0A is the same as \n 

\uxxxx
A Unicode character specified by the hexadecimal number xxxx; for example, \u0009 is the same as \t 

These can be used inside a quoted string as follows:

var message = “<html>\r”;;
Expressions & Operators
An expression is a combination of variables, constants and operators written according to the syntax of the programming language you are using. Every expression evaluates to a value. This means that every expression works out to some value that that can be assigned to a variable. Some examples of Javascript expressions are shown below.
	Algebraic Expression
	Javascript Equivalent

	y( n – m)

	Z = ay*(n-m)


	(m + n) (x + y)

	Z = (m + n) * (x + y)


	(ab / c)

	Z = a * b / c


	3x2 +2x + 1

	Z = 3*x*x+2*x+1


	(x / y) + c

	Z = x / y + c


In each case, these letters are variables that contain specific values.

In the same way that operator precedence applied in Java, Javascript expressions use the rules of operator precedence to evaluate expressions. The rules of precedence are given below with examples below showing how precedence affects the outcome of an expression. Always check that your expressions are correctly written taking precedence into account otherwise you will get logical errors that are difficult to trace. In some cases the errors may not be detected at all. The operators listed at the top of the table will be evaluated first and the ones at the bottom evaluated last.

	Operator
	Description

	. [] ()
	Field access, array indexing, function calls, and expression grouping

	++ -- - ! 
	Unary operators

	* / %
	Multiplication, division, modulo division

	+ - +
	Addition, subtraction, string concatenation

	< <= > >=
	Less than, less than or equal, greater than, greater than or equal, 

	== != === !==
	Equality, inequality, strict equality, and strict inequality

	&&
	Logical AND

	||
	Logical OR

	?:
	Conditional


Work out the following examples following the rules of precedence. The correct answers are given to help you check your answers.

k = 100 * (96 + 4 + 50);



Answer: k=15,000 Work out the brackets then multiply by 100

m= 2/3+20-10*5;




Answer: m=10.6667 
Start with division, then multiply then add and subtract. 
If there are more than one operator at the same precedence level, in general you start evaluating from left to right. In the example above, division and multiplication are at the same precedence level, hence you carry out the division which occurs before the multiplication when starting from left to right in the expression.

Control Structures

Control structures in Java and in Javascript are identical. As a reminder these are listed below with a few examples of their use.
Decision/Selection structures
There are two basic decision structures in Javascript but there is also the ternary operator “:?”. The two decision operators are the “if” statement and the “switch” statements. Below are examples of their use.

	if (a >b)

{


//Do something

}


	if (a >b)

{


//Do something

}

else

{


//Do something else

}


	if (a =>70 && a<=100)

{


grade= “A”;

}

else if (a =>60 && a<70)

{


grade= “B”;

}

else if(....


Note that Javascript statements do not require a semicolon to terminate unlike in Java. However, there are documented cases where a lack of a semicolon can cause errors, therefore, it is adviceable to use the semicolon. (see example: http://code.google.com/p/soc/wiki/JavascriptStyleGuide  )

Switch Statement

	switch (m)

{


case 1:


//  execute code block 1 if m=1

  break;


case 2:

//  execute code block 2 if m=2

  break;


default:


// code to be executed if m is neither 1 nor 2
}


The ternary “? :” operator works as shown in the following example:

a=(b>c)? 100: 200

If “b>c”  is TRUE, a takes on the first value (100) while if FALSE, a takes on the second value (200). Therefore it is equivalent to the following if statement:

	if (b>c)

{


a=100;

}

else 
{


a=200;

}


Repetition (Loops) structures
Javascript uses the “for” statement and the “while” statement. Examples are shown below:

for (i=0; i<=10; i++)

{


// do a repetitive task

}
while (i<=10)
{


do a repetitive task


i++
}

do
{

  //do a repetitive task

  i++
}

while (i<=10)
In the second while-loop example, the loop must be executed at least once before the condition for continuation is evaluated.

Quiz

1. Write a “for” loop to print the first 100 positive integers.
2. Write a loop that sums up the first 100 integers beginning 1 and ending at 100
3. Write a switch statement that assigns the name of the month to a variable given the number of the month. For example, month 4 is called “April” hence the variable will be assigned the name “April”. It should be capable of assigning the names of all 12 months and also detecting an error condition.
4. Write an if-else-if statement that assigns letter grades that correspond to exam marks as per the following table:
	Marks
	Letter Grade

	69.5% and above but equal to or less than 100%
	A

	Equal or greater than 59.5% but less than 69.5% 
	B

	Equal or greater than 49.5% but less than 59.5%
	C

	Equal or greater than 39.5% but less than 49.5%
	D

	Equal or greater than 0% but less than 39.5%
	F

	Any other marks
	Error


Functions
Unlike Java, Javascript uses functions extensively. In Java, functions are called methods and are members of a class that can be called using the dot-notation that you are familiar with. In Javascript, functions are called directly. A function is a group of statements designed to carry out a specific task. 

A function consists of code in <script> elements that can be called by event handlers. It is usually placed in the  <head> section of a web page.

Example:

<script type = “text/javascript"> 

function showAddress() 

{  

  document.write("12404 Lockwood Drive #D4");

} 

</Script> 

A function is called as follows:
<a href="#" onClick = " showAddress()“ > Address</a>

In this example, you will notice that the function’s source code is placed inside a <script> element in a web page.  Normally, the function is called to handle an event that has occurred on the web page such as a click on a hyperlink. We shall see more examples of how Javascript is inserted and used in web pages later on in this module.
Arrays
Arrays are special kinds of variables that can hold multiple values. Values are accessed by calling them using the array index. The array index is an integer used to number the elements of the array starting from 0 onwards. Associative arrays work in a slightly different way because you call the array element using a name that that element has been assigned. Below are examples of how arrays are created and how array elements are called. 

Array named “b”

	Values
	“Nakuru”
	2011
	1976
	true
	false
	null
	20.12
	\r
	“table”

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8


If you have a statement such as follows:

var a =b[6], then “a” would hold the value 20.12

Note that the array above has nine items even thought the index goes up to 8 because the first index number is 0. The following examples show how to create arrays in Javascript:

//create an empty array:

var wazi = [ ];
// Create an array of car model literals

var fruits = [ "Toyota", "Nissan", "Honda", "Volks Wagen" ];
// Create an empty array object

var wazi = new Array ( );
// Create an empty array that is 10 elements long

var wazi = new Array ( 10 );
// Create an array of 1 element

var majina = new Array ( "Mose" );
// Create an array of furniture

var furniture = new Array ( "table", "chair", "stool", "cupboard" );
JavaScript arrays allow you to:

· Store any number of values up 232
· Access any groups of values of an array through a single variable name using the method illustrated above
· Read values from or write values into an array

· Loop through all the elements of an array

· Join two or more arrays together to make one longer array(splice)
· Convert an array to one long string

· Add or remove elements from the beginning, end, or middle of an array

· Reverse the order of the elements in an array

· Sort the elements of an array in any order you like

· Nest arrays within other arrays

Array Length: arrayName.length is a property that specifies the length of an array. This property has a value that is one more than the highest index value in the array. If an array has a value at index 100 but no other value, its length is 101. All its other values are undefined but counted in establishing its length. Array.length value can be set as you wish. If you have 100 elements in an array and you set the length to 70, Javascript will truncate the top 30 elements from the array effectively deleting them. If you have 10 elements in an array and you set Array.length to 100 then the length of the array will be expanded to 100, creating 90 undefined elements after the original 10 items. Array.length is often used to construct a for-loop to loop through array values as shown in the example below:

var majina=["DELL", "HP", "Sony", "Toshiba", "Acer", "Sahara", "Samsung"];

for (i=0; i<majina.length; i++)

{

  document.writeln(majina[i]);

}

The statement document.writeln() is a function in Javascript that will print something into the current document window (your webpage) at the point it is called. In this example, writeln will print the values from the majina array with a space between adjacent values. However write() will print values with a space between adjacent values. Notice that unlike Java, the array of literals is created using square brackets not curly brackets.

To force a line break between values, insert an HTML line break as follows:

  document.writeln(majina[i] + “<br />”);

Note that the “+” is a concatenation operator in Javascript. No semicolon is required to terminate a statement in Javascript.

Splice: Array.splice() method is used either to add elements to an array or delete elements. Its general form is as follows:

array.splice(index,number,element1,.....,elementX);
	index
	Index from where to add or delete elements

	number
	The number of elements to be removed

	element1 ... elementZ
	The list of elements to be added


Examples: 
	majina.splice(3,0,"Siemens") 
	Add the model name ‘Siemens’ to majina array at position 3. Do not delete any elements



	majina.splice(1,1) 
	Delete one element from majina array starting at position 1 (second item).



	majina.splice(-2) 
	Return the last two values in the array



	majina.splice(2) 
	Return all the values in the array starting from index 2



	majina.splice(2, 3) 
	Return 3 values in the array starting from index 2



	majina.splice(2,2,"Siemens")
	Remove two elements starting from index 2 and then add the ‘Siemens’ at index 2.




Note that this method changes the original array by deleting and replacing values in the array. The splice method returns the list of deleted values. This means that it returns nothing if no array elements are to be deleted. You can extract a portion of an array with the same method as shown in the example below:

Merging Arrays: You can use the array concat() to merge two arrays as follows:

var x=array1.concat(array2);//Merge array1 and array2

A complete array merge example is shown below:
	<html>

<head>

<title>Array Merge Example</title>

</head>

<body>

<script type="text/javascript">

var majina1=["DELL", "HP", "Sony", "Toshiba", "Acer", "Sahara", "Samsung"];

var majina2=["Toshiba", "Acer", "Sahara", "Samsung"];

document.write("Array1: " + majina1 + "<br />");

document.write("Array2: " + majina2 + "<br />");

document.write("Merged array:  " + majina1.concat(majina2));

</script>

</body>

</html>


Example 1: Array merge

Array Sorting: Arrays can be sorted using the sort() and reverse() methods. Sort() sorts alphabetically from A to Z or 0 to 9 while reverse() sorts Z to A (descending). They treat numbers like words but advanced use of these methods can allow numeric sortin or even randomization of array value order. Examples are provided below.

var majina1=["DELL", "HP", "Sony", "Toshiba", "Acer", "Sahara", "Samsung"];
document.write(majina1.sort()); //Sort in ascending order

document.write(majina1.reverse()); //Sort in descending order
Array Join: Array values can be concatenated together with or without a separator character to create one string as follows:

var majina1=["DELL", "HP", "Sony", "Toshiba", "Acer", "Sahara", "Samsung"];
document.write(majina1.join("&&%%") + "<br />");  //Concatenate all values with "&&%%" as separator

document.write(majina1.join("")); //Concatenate all values with no separator

Output:

DELL&&%%HP&&%%Sony&&%%Toshiba&&%%Acer&&%%Sahara&&%%Samsung
DELLHPSonyToshibaAcerSaharaSamsung

Objects
Javascript is object oriented though its objects are different in structure from Java class-based objects.

Javascript in HTML
In this section you will learn how to insert Javascript code and programs into your web page. Essentially Javascript code is inserted using the following methods:

1. Inline Javascript code. Javascript code snippets can be inserted within HTML elements. In the following two sections, examples will be provided. This method is usually used for very short Javascript statements or for calling Javascript functions that are themselves located elsewhere.

2. Internal Javascript programs. Javascript programs are inserted inside a <script> element. The Javascript code, often in form of functions, is inserted inside one or more <script> elements. The most common location for these elements is in the <head> section of your web page. However, Javascript programs can be inserted in the <body> section but will execute as the web page is loading. If you want Javascript programs to excute as the page loads, the best place to insert them is in the <head> section but to call the program from within the <body> element. Have a look at Example 1(Array merge) above for an illustration of how <script> elements are used. It has two key attributes. The “type” attribute has the value "text/javascript". The “language” attribute has the value “Javascript”. The “src” (source) attribute is used to indicate the source code file. 
The following example shows the general format of a <script> element:

<script language= “javascript” type= “text/javascript”>

//Insert Javascript code here

</script>

The language attribute is not accepted in the ECMAscript standard hence is not commonly used.

3. External Javascript code files. When using Javascript programs written by someone else or longer Javascript programs, it is more common to use external Javascript source code files. The following example shows how the “src” attribute is used for this purpose.

<script src = “jquery.js”>

</script>
In this example, “jquery.js” is a source file located in the same folder as the HTML file. To refer to a source file on another location, insert is URL as show below:

<script src = “http://www.example.com/js/jquery.js”>

</script>
Event-based programming
Most modern application software is event-based meaning that the operation of the program is determined by events that are usually triggered by user action but may also be triggered by the operating system. Examples are the click of a mouse button, the pressing of a key on the keyboard or changing the value in a form text box. Most events are triggered by user action but some are triggered by other programs or the operating system such as when a web page is loaded. Several types of events are recognised by Javascript programs. The general logic of event-based programming proceeds as follows:

1. An event occurs

2. The operating system informs the browser that the event has occurred

3. The browser determines who will handle the event and passes a message to this “handler”

4. The event-handler handles the event. Event Handlers are scripts that respond to events

Our job as Javascript programmers is to write event handlers that carry out the tasks we desire. Events are associated with XHTML or HTML elements. All HTML elements do not have capacity to recognize events. Not all elements support the same events. Indeed, there are browser-dependent differences in the events that elements support. Events handlers are included within HTML/XHTML tags and not in <script> tags although the actual code in the form of Javascript functions is usually in the form of functions.

Event Handlers
Event handlers consist of source code that executes when the event happens. The following examples shows the basic syntax of an event handler. The general format of an event handler specification is:

Event_handler_name = “JavaScript code here”

An actual event handler example is shown below. Note that, in this case, the Javascript code is inserted inline inside the HTML element itself. This approach is only suitable for very short pieces of code:

<a href="#" onClick= "alert('AICM715 is interesting!')"> Google </a>

In this example, the event that triggers action is a click event. In other words, the Javascript code here will be triggered if you click on this hyperlink inside a web page. The event handler names are standardized. Hence the event handler for a mouse click event is called “onClick”. The code after the equals sign is executed when the event occurs. All Javascript event names start with “on”. The handler code is “alert(‘Go Google!’)” which will display an alter box as follows:

Figure 4.1: Event handler output example

Notice that the code "alert('AICM715 is interesting!')" produces an alert dialog box with the text in quotation appearing inside the box. This is a built-in Javascript function that you can use to display a message to the user.
All browsers do not handle all the same events. Some events are browser-specific meaning they occur in some browsers but not in others. See event compatibility tables: http://www.quirksmode.org/js/events_compinfo.html
When writing Javascript, use events that are implemented in all common browsers not just the latest versions but also two or three generations back. Your web page will behave differently depending on the browser if you use browser-dependent events. It is important to ensure that quotation marks are used properly. Notice the event-handler code in the example above is enclosed in double quotes while the text of the message to be displayed in the alter box is in single quotes. As a general rule if quoted text is to be enclosed by other quoted text, use one type of quote on the inner string and another on the outer text. Some Windows quotation marks may give you problems. Therefore, it is safer to use a code editor that inserts the correct quotation marks.

The following example creates a button but this button responds to a mouseover event. A mouseover is an event triggered by placing the mouse cursor over the item.

<input type="button" value="MouseOver"   onMouseOver="alert('This seems to work!');">

The following example changes the image displayed by an <img> element:

<img src =”one.jpg”  name=”image1” onClick ="image1.src=’two.jpg’;">

Basic HTML Events
Some of the more common events are  listed below as HTML attributes whose value is Javascript code as explained in the previous section.
Table 1: Common Event Handlers

	Event Handler
	Is Supported By: 
	Is Triggered When:

	onabort
	<img>
	Image loading is aborted

	onblur
	<body>and form elements
	Window or element loses keyboard focus

	onchange
	Form elements
	Displayed value changes

	onclick
	All elements
	Mouse pressed and released while cursor is over an element; (to cancel, return false)

	ondblclick
	All elements 
	Mouse is double-clicked while cursor is over an element

	onerror
	<img>
	Image loading fails

	onfocus
	<body> and form elements 
	A window or element gets keyboard focus

	onkeydown
	<body> and form elements 
	An element is in focus and a key is pressed; (to cancel, return false)

	onkeypress
	<body> and form elements 
	An element is in focus and a key is pressed and released; (to cancel, return false)

	onkeyup
	<body> and form elements 
	An element is in focus and a key on the keyboard is released

	onload
	<body>, <frameset>, <img>, <iframe>, <object> 
	A document, image, or object is completely loaded

	onmousedown
	All elements 
	Mouse button pressed while cursor is over an element

	onmousemove
	All elements 
	Mouse pointer moved while on an element

	onmouseout
	All elements 
	Mouse cursor moves off an element

	onmouseover
	All elements 
	Mouse cursor moves onto an element; (to prevent link URL display in status bar, return true)

	onmouseup
	All elements 
	Mouse button released while cursor is over an element

	onreset
	<form>
	Form reset is requested; (to prevent reset, return false)

	onresize
	<body>, <frameset>; 
	Window size changes

	onsubmit
	<form> 
	Form submission is requested; (to prevent submission, return false)

	onunload
	<body>, <frameset> 
	A document is unloaded


Event handlers will perform the default action when called in most cases except if they return a false value as shown in the following example:

<input type="button" value="MouseOver"   onMouseOver="alert('This seems to work!'); return true;">

When the browser triggers some event handlers including onclick, onmouseover and onsubmit, it examines the return value of the handler (if there is one) to establish whether it should perform the default action related with the event or not. Usually, if an event handler returns false, the default action (such as submitting a form) is not performed. One exception is the onmouseover handler. In this instance, when the mouse moves over a hyperlink, the browser displays the link's URL in the status line unless the event handler returns true as shown in the example below.
<a href="test.html"  onMouseover="status='Testing status bar'; return true;">Testing status bar</a>

In the following example, the form reset button does not have the intended effect of clearing the text box of any text. Try it then change the “return false” to “return true”.

	<html>

<head>

<title>Event handler example 3</title>

</head>

<body> 

<h1>Event handler example 3</h1>

<form action="register.php" method = "POST" >

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

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

<input type="reset" value="Reset Test"   onClick="return false;"><br />

</form>

</body>

</html>


Code Example 2: Preventing the default event effect using an event handler return value

Document Object Model (DOM)

An HTML document is made up of elements, their attributes as well as entities and notations. All the elements are contained within the root element <html>. DOM comes in different versions called levels with Level 0 being the oldest while Level 2 is the most recent. The page has a tree structure as illustrated by the following diagram:
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Figure 2: How HTML structure maps to Document Object Model (DOM)

DOM allows us to access and manipulate any element within the HTML document. The point where a DOM tree branches out is called a node. DOM (Level 2) recognises the following node types (called nodeLists):

· anchors[ ] is an array of Anchor objects, one for each anchor that appears in the document. 
· applets[ ] is an array of Applet objects, one for each applet that appears in the document. 

· forms[ ] is an array of Form objects, one for each HTML form that appears in the document.

· images[ ] is an array of Image objects, one for each image that is embedded in the document with the HTML <img> tag. JS 1.1.

· links[ ] is an array of Link objects, one for each hypertext link that appears in the document.

· title is the text contents of the <title> tag. 
Manipulating DOM Objects
We can use functions to transform the element or make calls to change its properties or read the element’s properties. The following example shows how to change element properties:
document.body.bgColor="#ff33cc"; 

//Changes the background colour of the <body> element
document.getElementById("t1").innerHTML = "AICM715"; 

//Changes the text of an element whose ID attribute value is “t1” to = "AICM715"

document.images[‘photo1’].src = “Jan2010.jpg”;

//Change the src property of an image named “photo1” to “Jan2010.jpg”. 
Note that the term “images” in the Javascript statement above refers to the collection of all images in the web page. 

Naming an element such as image is done us illustrated below:

<img src= “test.jpg” name = “photo1”  />

Placing an ID attribute in an element is done as shown below:

<h1 id = “t1”>Test Heading</h1>

In addition to reading or setting element or node properties, we can use Javascript functions to cause events to happen. The first example below causes a form to be reset (cleared) while the second causes text to be written into the browser window:
document.getElementById("forma").reset();

document.write("Hello World!");

The id property of the <form> element is “forma”. You must of course discover the functions (or methods) and properties that are available for each element that you want to manipulate. Typically each element has two categories of properties and methods: 

1. W3C Specific object properties and methods (or functions)

2. W3C HTMLelement properties and methods which are generic to all <html> child elements. 

Each element contained within an <html> element supports a subset of the HTMLelements set of properties and methods. As an example the form input element (text box) has the following properties and methods:

Table 2: Example of element properties and methods

	Specific properties and methods
	HTMLelement properties and methods

	· alt

· defaultValue

· disabled

· form

· maxLength

· name

· readOnly

· size

· type

· value

· select() //Method selects contents of text box
	· accessKey

· className

· dir

· disabled

· id

· innerHTML

· lang

· tabindex

· title

· blur() //Remove focus from the element

· click() //Click on the element

· focus() //Give focus to the element

· getElementsByTagName() //Access all elements with a specified tagname


Source:

http://www.w3schools.com/jsref/dom_obj_text.asp and http://www.w3schools.com/jsref/dom_obj_all.asp
See also: http://www.w3.org/TR/DOM-Level-2-Core/introduction.html
Javascript Style Guides

Programmers distil their experience by developing style guides and design patterns. Style guides are guides that provide advice on how to lay out your code. It is essential to read a good style guide so as to avoid poor coding habits that ultimately lead to low quality difficult to maintain products. Some of the available style guides are listed below:

· http://javascript.crockford.com/code.html

· http://neil.rashbrook.org/JS.htm

· http://vimeo.com/1919942?pg=embed&sec=1919942 (video)
JSLint is an online Javascript syntax cleaner. It looks at your code and identifies syntax problems. Paste the entire web page into the JSLint text area as shown below:
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Figure 3: JSLint interface

Firebug: This is a tool designed to run from the Firefox browser and is able to:
· Inspect HTML and modify style and layout in real-time

· Provide a JavaScript debugger.

· Analyze network usage and performance

You can find the tool at: http://getfirebug.com/ 
Tutorials

· http://www.functionx.com/javascript/index.htm 
· http://www.javascriptkit.com/domref/              DOM
· http://www.w3schools.com/js/js_examples_2.asp 
· http://www.pageresource.com/jscript/index4.htm 
· http://www.javascriptmall.com/learn/ 
· http://www.wdvl.com/Authoring/JavaScript/ 
Programming Guide

http://www.digital-web.com/articles/seven_javascript_techniques/
Learning Activities

Exercises
1. Write a simple Javascript program that opens an alter box when a hyperlink is pressed and shows the URL that the hyperlink will visit.
2. Write a Javascript program that stores the names of people in an array and displays the list of names in a numbered list on the webpage when the page is loaded.

3. Write a simple Javascript application that provides a textbox where you can enter a word in one language such as Kiswahili and it is translated into another language when you press a button written “translate”.

4. Write a Javascript application that allows the web page user to select the background colour of the page.  The following is an example of how to change the background colour of a web page using an event handler:

<input type="button" name="Button1" value="RED" onclick="changecolor('red');">
5. Write a Javascript application that changes the image displayed by an <img > element every time the image is clicked. There should be a series of images available that are displayed sequentially in a loop so that it behaves like a slide show.
Forum: Participate on the discussion forum on how to control HTML element properties and to use their methods.
Self Study 1: Review the “Inspect Element” feature in Chrome and Opera browsers and prepare a short presentation to be given in class on this feature and how it can be used to debug web pages.

Self Study 2: Read the tutorial on timers at http://www.w3schools.com/js/js_timing.asp and create a simple application that uses a timer to display a list of numbers one after another every one second.

Firebug Video: Watch the Firebug video and come to class ready to explain how Firebug is used for debugging Javascript.

Assignment: Investigate the way Javascript timers work and use a timer to construct a picture slide show program using Javascript. The slideshow should be able to display a list of photographs with each displaying for a predetermined.
Summary of Topic

In this topic we have looked at the history and uses of Javascript as a client-side interpreted scripting language. We have seen how it can be used to implement simple dynamic effects and to make web pages more interactive. Javascript’s syntax was discussed including how to declare and use variables, how to construct control structures, arrays and functions. You were shown how to insert Javascript source code into your web page. Event-based programming concepts were introduced and illustrations of how to write and use event handlers provided. The Document Object Model was explained and you were also shown how to access DOM object properties and call object methods. You were additionally shown how DOM maps onto a web page structure and hence how to access HTML elements using Javascript. Finally tools for improving the quality of your Javascript programming were introduced including style guides and syntax-checking applications. In the next topic we shall look in greater detail at the applications of Javascript for implementing a few important dynamic effects and for HTML form validation.
Assessment

Please find the review Quiz 4 online at http://learn.egerton.ac.ke
Further Reading Materials

Book:

Harvey M. Deitel and Paul J. Deitel (2007). Internet & World Wide Web: How to Program (4th Edition). Prentice Hall( ISBN-10: 0131752421, ISBN-13: 978-0131752429)

Web-Based HTML Tutorials

· http://www.htmldog.com
· http://www.w3schools.com
· http://www.tizag.com/htmlT/
Free Web Design E-Books
· Web Design: http://yensdesign.com/2009/01/four-free-ebooks-web-developers/
Topic 5: Form Validation and Dynamic Effects with Javascript
Learning Outcomes

On successful completion of this topic the students will be able to:

Knowledge and Understanding

· Describe how roll-over buttons are created with Javascrip.t

· Discuss the objectives and principles of HTML form validation.

· Explain the structure and operation of dynamic presentations based on the Javascript timer.

Skills

· Insert rollover buttons into web pages Using Javascript.

· Implement HTML form validation using Javascript.

· Create dynamic presentations using Javascript and Javascript libraries such as JQuery.
Key Terms

	Application Programming Interface (API)
	An API is group of functions or methods created to permit applications to be extended without creating code from scratch. APIs are used add functionality to an application by allowing 

	Code Library 
	Programming libraries are usually precompiled functions or classes that provide a way to add functionality to a computer program without writing source code from scratch. They would normally focus on a specific set of tasks such as database access or graphics. 

	Framework
	Frameworks are application skeletons that require flesh. They provide the basic functionality allowing developers to quickly create applications by implementing interfaces and the business logic. API, libraries and frameworks are overlapping concepts. Some libraries are also classified as frameworks and APIs.

	Form Validation
	Form validation is the process of verifying that the information you enter into an HTML form meets some preset conditions. For example, only numbers may be permitted in a field requesting your phone number, therefore, we can check that only numbers are entered and no other characters.

	Event Timer
	In programming, it is sometimes necessary to create time delays or control the duration of events. Timers are functions or methods used for controlling the duration of events or for creating predetermined delays.

	Regular Expressions
	Regular expressions are an application programming interface consisting of tools for processing text to search for patterns. Regular expressions have their own notation and semantics. Most modern programming languages provide access to regular expressions.  


Introduction to Javascript Applications
In the previous topic, we had an introduction to Javascript programming but did not spend much time creating actual Javascript programs. In this topic, we shall spend some time learning to create some of the most important Javascript applications. These include button roll-over effects, form validation and dynamic presentations. Javascript is also used for creating menus and other complex applications but these advanced uses are beyond the scope of this course. However, this topic will provide you with a good foundation on which to build more advanced Javascript programming skills.
Rollover Buttons

Rollover buttons are buttons that change appearance when the mouse cursor hovers over them. We can create such an effect using Javascript by providing event-handlers that cause the button’s image to change when the mouse cursor moves over the button and revert to the original image when the cursor moves off the button.

As we saw in the previous topic, these two events are the mouseover and mouseout respectively. Therefore, the systematic way of creating a roll-over button is as follows:

1. Prepare the button images. Buttons are typically less than 100 pixels in width and height of about 25 pixels. The image file format should fit the type of image content you are using. With pictorial images, use JPEG while less complex images can use GIF or PGN. However, you can experiment to find the best image type where you try to get the highest visual quality while reducing the file size to a minimum. Each button requires two images. The same two images can be reused for different buttons unless you prefer that different buttons display different images to allow the user to associate image and function. From the perspective of user interface design, a button image that suggests its function is more intuitive and hence easier for the user to learn how to use.

2.  You would then need to decide on the locations where the web page and images will be located. Often, images are places in a folder called “images”.

3. The basic web page is created and buttons placed on the page. It is possible to place buttons using the <img> and <a> element as follows:

<a href= "test.html" ><img src = "one.jpg" width = "100" height = "25" border = "0" /> </a>
The anchor element allows us to link the button image to an URL. The border attribute is inserted to prevent browsers drawing a border around the image. Width and height can be set using the attributes show although it is better to create button images of the correct size to simplify your code and prevent use of excessively large images, image distortion of degradation due to stretching.

If the images are in a folder called “images” itself located in the same folder as the web page, then the src value should reflect the collect URL (src = “images/one.jpg”). One can use images from other web sites as well by providing the full URL for the image. For example:

<a href= "test.html"><img src = "http://www.example.com/images/one.jpg"  border = "0" name= "pic1"/> </a>
4. Add the event-handlers either as inline Javascript code, as internal scripts or as en external Javascript source file. Internal scripts usually make use of Javascript functions with the advantage that the functions can be reused an unlimited number of times while inline code is associated with a single element and is difficult to maintain. With a little effort the same Javascript function can be used to load different image files by passing the image file name as a function argument.

The following example shows the simplest inline Javascript code that we can use to implement the roll-over effect. The code “document.images.pic1.src = ‘two.jpg’” refers to the src (source) property of the pic1 image in the web document using the DOM notation. In simple terms, we are assigning the <img> element a new image file called “two.jpg”. 

All we now need to do is to indicate the events that will trigger this change and also the events that will cause the <img> src property to revert to the previous vale (“one.jpg”). The code will now look like this:

<a href= "test.html" onMouseover="document.images.pic1.src='two.jpg'" onMouseout="document.images.pic1.src='one.jpg'">

<img src = "one.jpg" width = "100" height = "25" border = "0" name= "pic1"/>

</a>

However, the inline Javascript code can be simplified to the following:

<a href= "test.html" onMouseover="pic1.src='two.jpg'" onMouseout="pic1.src='one.jpg'">

<img src = "one.jpg" width = "100" height = "25" border = "0" name= "pic1"/>

</a>

5. Once complete, test the page with all the leading browsers such as Firefox, Chrome, Internet Explorer, Opera and Safari (Mac OS). Browser-specific differences exist that can cause Javascript applications to behave differently depending on the browser.

Using Javascript Functions

The roll-over button can be implemented using Javascript functions. It means that the event-handler will call a Javascript function instead of using inline code. Let us assume the functions for changing the images are called “rollover” and “rollout” respectively corresponding to the mouseover and mouseout events.

The code now will involve a <script> element in the <head> section which will contain the code as follows (the functions have no code in this example):

	<html>

<head>

<title> Topic 5 Example 1b </title>

<script type="text/javascript">

function rollover()

{

  //code to come here

}

function rollout()

{

  //code to come here

}

</script>

</head>

<body>

<a href= "test.html" onMouseover="rollover();" onMouseout="rollout();">

<img src = "one.jpg" width = "100" height = "25" border = "0" name= "pic1"/>

</a>

</body>

</html>


Example 1: Using functions to implement button roll-over effects

Notice that the event-handlers now call the functions “rollover()” and “rollout()” respectively. Now all we need to do is to implement the two functions. In this example, the code that was in the inline example can be transferred to the respective functions so that we get the two functions looking as follows: 

function rollover()

{

  document.images.pic1.src='two.jpg';
}

function rollout()

{

  document.images.pic1.src='one.jpg';
}

Firebug is a Javascript code inspector and debugging tool built into the Firefox browser. When the above web page is examined with Firebug, it looks as shown below:
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Figure 1a: Firebug view of roll-over button page
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Figure 1b: Firebug view of roll-over button page (script)
Function Re-use

To allow the two functions to be reused for other buttons in the web page, we can modify the functions so that the image file names are not indicated in the function itself but is passed to the function by the even-handler as shown below where the new form of the fuction is shown on the right side:

	Non-Reusable Version
	Reusable Version

	<html>

<head>

<title> Topic 5 Example 1b </title>

<script type="text/javascript">

function rollover()

{

  document.images.pic1.src='two.jpg';

}

function rollout()

{

  document.images.pic1.src='one.jpg';

}

</script>

</head>

<body>

<a href= "test.html" onMouseover="rollover();" onMouseout="rollout();">

<img src = "one.jpg" width = "100" height = "25" border = "0" name= "pic1"/>

</a>

</body>

</html>
	<html>

<head>

<title> Topic 5 Example 1b </title>

<script type="text/javascript">

function rollover(pica, bttn)

{

  document.images[bttn].src=pica;

}

function rollout(picb, bttn)

{

  document.images[bttn].src=picb;

}

</script>

</head>

<body>

<a href= "test.html" onMouseover="rollover('two.jpg', 'pic1');" onMouseout="rollout('one.jpg', 'pic1');">

<img src = "one.jpg" width = "100" height = "25" border = "0" name= "pic1"/>

</a>

</body>

</html>


Example 2:  Converting the Javascript functions to make them re-usable
Note that the functions have been modified in such a way that the name of the image file to be used is passed on to the function by the event-handler. So is the name of the HTML element whose src property is to be changed. When you examine the function, you notice that it receives two parameters when it is called by the event handler. These parameters are “picb” and “bttn”. One contains the name of the image file to be used while the second contains the name of the HTML element to be used. The function below can now be used by other web pages hence can be placed in an external Javascript file and used by any number of web pages as long as each passes to it the values for “picb” and “bttn”. 

function rollout(picb, bttn)

{

  document.images[bttn].src=picb;

}

As discussed in Topic 4, you can use an external Javascript file by using the modified  <script> element as follows where “script-example.js” is the Javascript source file:

<script src = “script-example.js”>

</script>
Our source file in this example would be:

Table 1: Source file “script-example.js”
	function rollover(pica, bttn)

{

    document.images[bttn].src=pica;

}

function rollout(picb, bttn)

{

    document.images[bttn].src=picb;

}


Preloading Images

When using roll-over images with a slow Internet connection, the roll-over effect may be affected by the slow download of images because the new image to be used on a button is downloaded when the event-handler calls the rollover() function. There is a way to force Javascript to preload the images meaning that the images to be used in the roll-ove button are downloaded before use. To force preloading we proceed as follows:

1. Instruct Javascript to preload the images

2. Use inline code or functions to call the preloaded images

The following will cause two images to be preloaded. Two examples are give, one without memory optimization and the second with memory optimization. Memory optimization is achieved by informaing the operating system regarding the size of the images which allows the operating system to reserve enought memory space for the images.

	<script type="text/javascript">

image01= new Image()‏ 

image01.src="one.jpg"

image02= new Image()‏ 

image02.src="two.jpg"

</script>



Example 3:  Image preloading without memory optimization

	<script type="text/javascript">

pic1= new Image(100,25); 

pic1.src="http://www.example.com/image1.gif"; 

pic2= new Image(100,25); 

pic2.src="http://www.example.com/two.jpg"; 

</script>


Example 4:  Image preloading with memory optimization

Note: 100,25 is the size of the image in pixels (width, height)
Once the images are preloaded, we can either use inline Javascript or functions as shown below:

<body>

<a href="#"  onMouseover = "document.images.pic2.src = image02.src" onMouseout= "document.images.pic2.src=image01.src">

<img src = "images/ordown.jpg" name="pic2" border="0">

</a>

</body>

Example 5:  Using preloaded images in an event-handler.
Note: “image02.src” refers to the preloaded image 2 as shown in example 4.

To use Javascript functions for the roll-over button, we can modify the script in Example three  as follows:

	<html>

<head>

<script type="text/javascript">

pic1= new Image(100,25); 

pic1.src="http://www.example.com/one.gif"; 

pic2= new Image(100,25); 

pic2.src="http://www.example.com/two.jpg"; 

function rollover()

{

  document.images.pic2.src = pic1.src

}

function rollout()

{

  document.images.pic2.src = pic2.src

}

</script>

</head>

<body>

<a href="#" onmouseover="rollover()" onmouseout= "rollout()" >

<img src="http://www.example.com/one.gif" name="pic2"  border="0"> </a>

</body>

</html>


Example 6: Complete example of image preloading with memory optimization and use of functions

Example 6 is very similar to Example 2 but we have now implemented image preloading.

Quiz 1: Please do Topic 5, Quiz one at http://learn.egerton.ac.ke
Form Validation
Form validation is the process of checking that a form has been filled in correctly before it is processed. In many cases, data collected by a form is stored in a database. If the wrong kind of data is collected, it may be impossible to save it in the database because the database stucture may not permit it. For example, if a database table has a column designed to store dates, then it is important to provide date data otherwise the application may crash.

Form validation is also a security measure because some hacker techniques involve passing source code to a form and causing the application to execute such source code. If the data entered into the form was checked, then it is possible to eliminate this form of hacking.

At other times, we validate to simply check that the data is valid, in other words, it lies within an acceptable range. As an example, whil entering examination marks into an examination processing system, it would be important that if the exam was graded out of 100, it is impossible for student to score 100.6% or -15%.  

We sometimes check the length of the text entered into an HTML form or check to verify that the text entered into an email address field is an email address and not a telephone number. Some validation is more complex to execute than others.

Form validation Process

Form validation involves  assessing the data entered into form text boxes or list boxes and text areas. Therefore it involves:

1. An HTML form

2. Javascript validation code

In the following simple example, the Javascript function  checks that the form text box is not empty. If empty, the Javascript function displays an error message. Examine the following code and form carefully. The explaination for the code is provided in the right hand table column. The script will check if a form textbox is empty by checking for the length of the string contained in the textbox. The key statement is:
 if(kitu.value.length == 0)
This statement checks to find out if the length of the string entered into the textbox has zero length.

	Script
	Explanation

	<script type='text/javascript'>

function notEmpty(kitu, ujumbe)

{ 


if(kitu.value.length == 0)

      {



alert(ujumbe);

           kitu.focus();



return false;


}


return true;

}

</script>


	Beginning of script

The parameters passed to the script include the content of the textbox (kitu) and an error message (ujumbe)

Check length of textbox content

Open an alert box if content of “kitu” is 0, show message

Move cursor to “kitu” text field

Return a Boolean value of “false”

If length is > 0, return a value of true


The HTML  file will contain the following event handlers:

	HTML Form
	Explanation

	<form>

Preferred Soft Drink 

<input type='text' id='soda1'/>

<input type='button' 

onclick="notEmpty(document.getElementById('soda1'), 'Please indicate your favorite soft drink')"

value='Validate Field' />

</form>
	Text box

Button

onClick event-handler gets details of “soda1” element and sends to function called “notEmpty()”




The onClick event handler calls a Javascript function called notEmpty() and uses a method called getElementById() to pass a description of the textbox called soda to the notEmpty() function. The notEmpty function will use this description to get the string in the textbox and test its length. If it has a length of zero, an error message will be displayed to the user using the statement alert(ujumbe).

The web page looks like the illustration in Figure 2 below:
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Figure 7: Appearance of an HTML form and the alert generated if textbox is empty

Using Regular Expressions

Regular expressions, often shortened to regex or regexp, is a way to write patterns of text that we can use for searching or verifying that data is correctly entered. These patterns have a specific format. The regular expressions includes a list of the characters you are looking for and an indication of whether they can be repeated in the text you are analyzing. For example, if you are looking for the letter “o” in this paragraph, you will first encounter it in the words “expressions” but it also occurs 28 more times.

There are special characters called metacharacters used for construct the pattern. The pattern can be simple words such as Javascript or more complex patterns such as /^[a-z]+$/ or  /^[A-Z0-9._%+-]+@[A-Z0-9.-]+\.[A-Z]{2,4}$/ 
In the second example, the meaning is as follows:

1. Pattern should be searched starting at the beginning (^) and terminate at the end ($) of the text to be searched.

2. The search pattern includes only the letters a-z of the alphabet (lower case) which may occur once or more (+)

Therefore, the regex includes a list or range of characters to be matched called a character class, the location of the search (at the beginning or at the end of the text to be searched and the number of occurrences to search for. The following three tables shows the way regex are created. Simple examples are given to help you understand the notation. 

Table 3: Character Classes

	Regex Notation
	Explanation
	Examples

	 [xyz]
	Match any one character in the list enclosed square bracket which is called the character set. Use a hyphen to denote range. For example. /[a-z]/ matches any letter in the alphabet, /[0-9]/ matches any single digit.
	/[AI]CM/ matches "ACM" and "ICM" but not "DCM" since the leading “D” is not in the set.

	 [^xyz]
	Match any one character not included in the character set. The caret (^) within the square brackets indicates that the characters to be matched are those NOT in the list.

NOTE: The negation caret used within a character class is different is meaning from the caret used outside the character set to indicate that the search should begin at the beginning of the search text.
	/[^AI]CM/ matches "DCM" but not "ACM" or "ICM".

	 .
	(Dot). Match any character except newline or another Unicode line terminator.
	/d.t/ matches "dat", "dit", "det" and so on.

	 \w
	Match any numeral or alphabetic (alphanumeric) character including the underscore. Equivalent to [a-zA-Z0-9_].
	/\w/ matches "400" in "400%"

	 \W
	Match any single non-word character. Equivalent to [^a-zA-Z0-9_].
	/\W/ matches "%" in "400%"

	 \d
	Match any single digit. Equivalent to [0-9].
	

	\D
	Match any non-digit. Equivalent to [^0-9].
	/\D/ matches "No" in "No 342222"

	 \s
	Match any single space character. Equivalent to [ \t\r\n\v\f].
	

	 \S
	Match any single non-space character. Equivalent to [^ \t\r\n\v\f].
	


Table 4: Repetition

	Regex Notation
	Explanation
	Example

	{y}
	Match y occurrences of a regex.
	/\d{5}/ matches 5 digits.

	{y,}
	Match y or more occurrences of a regex.
	/\s{2,}/ matches at least 2 whitespace characters.

	{x,y}
	Matches x to y number of occurrences of a regex.
	/\d{2,4}/ matches at least 2 but no more than 4 digits.

	?
	Match zero or one occurrences. Equivalent to {0,1}.
	/a\s?b/ matches "ab" or "a b".

	*
	Match zero or more occurrences. Equivalent to {0,}.
	/we*/ matches "w" in "why" and "wee" in "between", but nothing in "bad"

	+
	Match one or more occurrences. Equivalent to {1,}.
	/fe+d/ matches both "fed" and "feed"


Note that the repetition symbols affect the preceding single character or character set. Let us examine the examples given earlier:

 /^[a-z]+$/
The first caret (^) and the dollar symbol ($) mean that pattern matching should start from the beginning of the text to be searched and end at the end. 

[a-z]  means that we want to search for the occurence of any charcter from a to z. This is called the character set.

The “+” immediately after the character set means we will search for one or more occurences of these characters.

In summary, the pattern above searches for any number of alphabetic characters a-z (lower case).

The pattern /^[A-Z0-9._%+-]+@[A-Z0-9.-]+\.[A-Z]{2,4}$/ is more complex but can be analysed in a similar manner. It can be simplified as follows: /^[]+@[]+\.[]{2,4}$/
· Pattern matching will begin at the beginning and terminate at the end of the text to be searched.

· There are three character sets: [A-Z0-9._%+-], [A-Z0-9.-], and [A-Z]
· The first two can occur one or more times. The last one [A-Z] can occur 2 to 4 times. Note that if the regular expression “engine” is set to ignore case (which is assumed in this example), then [A-Z] also includes [a-z].
· A “@” character is permitted after the first character set.
Dots (.) are permitted inside the first two character sets but the last set only permits one dot at the beginning.

The following code examples are adopted from http://www.tizag.com/javascriptT/javascriptform.php with modifications to clarify them.
	<html>

<head> </head>

<script type='text/javascript'>

function isNumeric(elem, helperMsg){


var numericExpression = /^[a-z]+$/;


if(elem.value.match(numericExpression)){



return true;


}else{



alert(helperMsg);



elem.focus();



return false;


}

}

</script>

<body>

<form>

Enter the price (KSh.): <input type='text' id='numbers'/>

<input type='button' 


onclick="isNumeric(document.getElementById('numbers'), 'Enter Numbers Only Please')"


value='Check Field' />

</form>

</body>

</html>


Example  8: Use of regular expressions in validation scripts

Note: /^[a-z]+$/; means “search for strings that have characters a to  z (lower case. This is a simple regular expression.
	<html>

<head> </head>

<script type='text/javascript'>

function isNumeric(elem, helperMsg){


var numericExpression = /^[0-9a-zA-Z]+$/;


if(elem.value.match(numericExpression)){



return true;


}else{



alert(helperMsg);



elem.focus();



return false;


}

}

</script>

<body>

<form>

enter one word: <input type='text' id='numbers'/>

<input type='button' 


onclick="isNumeric(document.getElementById('numbers'), 'Enter lower case letters Only Please')"


value='Check Field' />

</form>

</body>

</html>


Example  9: Checking for alphanumeric entries with a regular expression.
	<html>

<head> </head>

<script type='text/javascript'>

function emailValidator(elem, helperMsg){


var emailExp = /^[\w\-\.\+]+\@[a-zA-Z0-9\.\-]+\.[a-zA-z0-9]{2,4}$/;


if(elem.value.match(emailExp)){



return true;


}else{



alert(helperMsg);



elem.focus();



return false;


}

}

</script>

<body>

<form>

Your Text: <input type='text' id='req1'/>

<input type='button' 


onclick="emailValidator(document.getElementById('req1'), 'Please Enter a Valid email address')"


value='Check Field' />

</form>

</body>

</html>


Example 10: Checking for an email address.
Note: There are several regex people have developed to check for valid email addresses. There is debate about which is most comprehensive. Two examples are shown in this section. You can test each one and find out how effective they are.

	<html>

<head>  </head>

<script type='text/javascript'>

function formValidator()

{

   // Make quick references to our fields

   var firstname = document.getElementById('firstname');

   var addr = document.getElementById('addr');

   var postalcode = document.getElementById('postalcode');

   var county = document.getElementById('county');

   var username = document.getElementById('username');

   var email = document.getElementById('email');

   // Check each input in the order that it appears in the form!

   if (isAlphabet(firstname, "Please enter only letters for your name"))

   {

      if (isAlphanumeric(addr, "Numbers and Letters Only for Address"))

      {

         if (isNumeric(postalcode, "Please enter a valid postal code"))

         {

            if (madeSelection(county, "Please Choose a county"))

            {

               if (lengthRestriction(username, 6, 8))

               {

                  if (emailValidator(email, "Please enter a valid email address"))

                  {

                     return true;

                  }

               }

            }

         }

      }

   }

   return false;

}

function notEmpty(elem, helperMsg)

{

   if (elem.value.length == 0)

   {

      alert(helperMsg);

      elem.focus(); // set the focus to this input

      return false;

   }

   return true;

}

function isNumeric(elem, helperMsg)

{

   var numericExpression = /^[0-9]+$/;

   if (elem.value.match(numericExpression))

   {

      return true;

   }

   else

   {

      alert(helperMsg);

      elem.focus();

      return false;

   }

}

function isAlphabet(elem, helperMsg)

{

   var alphaExp = /^[a-zA-Z]+$/;

   if (elem.value.match(alphaExp))

   {

      return true;

   }

   else

   {

      alert(helperMsg);

      elem.focus();

      return false;

   }

}

function isAlphanumeric(elem, helperMsg)

{

   var alphaExp = /^[0-9a-zA-Z]+$/;

   if (elem.value.match(alphaExp))

   {

      return true;

   }

   else

   {

      alert(helperMsg);

      elem.focus();

      return false;

   }

}

function lengthRestriction(elem, min, max)

{

   var uInput = elem.value;

   if (uInput.length >= min && uInput.length <= max)

   {

      return true;

   }

   else

   {

      alert("Please enter between " + min + " and " + max + " characters");

      elem.focus();

      return false;

   }

}

function madeSelection(elem, helperMsg)

{

   if (elem.value == "Please Choose")

   {

      alert(helperMsg);

      elem.focus();

      return false;

   }

   else

   {

      return true;

   }

}

function emailValidator(elem, helperMsg)

{

   var emailExp = /^[\w\-\.\+]+\@[a-zA-Z0-9\.\-]+\.[a-zA-z0-9]{2,4}$/;

   if (elem.value.match(emailExp))

   {

      return true;

   }

   else

   {

      alert(helperMsg);

      elem.focus();

      return false;

   }

}

</script>

<body>

<form onsubmit='return formValidator()' >

<table width="80%">

<tr>

<td width="30%">

First Name: </td><td><input type='text' id='firstname' /></td>

</tr>

<tr>

<td width="30%">

Address: </td><td><input type='text' id='addr' /></td>

</tr>

<tr>

<td width="30%">Postal Code:</td><td> <input type='text' id='postalcode' /></td>

</tr>

<tr>

<td width="30%">

County: </td><td> <select id='county'>


<option>Please Choose</option>


<option>Nairobi</option>


<option>Nakuru</option>


<option>Narok</option>


<option>Machakos</option>

</select></td>

</tr>

<tr>

<td>Username(6-8 characters): </td><td><input type='text' id='username' /></td>

</tr>

<tr>

<td>

Email: </td><td><input type='text' id='email' /></td>

</td>

</tr>

</table>

<input type='submit' value='Check Form' /><br />

</form>

</body>

</html>


Example 11: Full scale validation script.

Note: This script is provided for illustrative purposes only. It uses a set of functions to validate names, addresses, postal or zip code, length of text entered and email address. The form used is shown below:
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The following code collects all the user entries and saves them in Javascript variables:

var firstname = document.getElementById('firstname');


var addr = document.getElementById('addr');


var postalcode = document.getElementById('postalcode');


var state = document.getElementById('state');


var username = document.getElementById('username');


var email = document.getElementById('email');

The functions used are as follows:
	Function name
	Purpose
	Regex

	isAlphabet()
	Checks your “First name” field; should be alphabetic
	/^[a-zA-Z]+$/

	isAlphanumeric ()
	Checks your “Address” field; should be alphanumeric
	/^[0-9a-zA-Z]+$/

	isNumeric()
	Checks the “Postal Code” field; should be numeric
	/^[0-9]+$/

	madeSelection()
	Checks that a county has been selected
	No regex used

	lengthRestriction()
	Checks that the name is between 6 and 8 characters
	No regex used

	emailValidator()
	Checks the email address
	/^[\w\-\.\+]+\@[a-zA-Z0-9\.\-]+\.[a-zA-z0-9]{2,4}$/


The following example shows the typical validation function using a regex:

Table 5: Explanation of the operation of a typical validation function using regex
	Function code
	Explanation

	function isAlphanumeric(elem, helperMsg)

{

   var alphaExp = /^[0-9a-zA-Z]+$/;

   if(elem.value.match(alphaExp))

   {

      return true;

   }else

  {

     alert(helperMsg);

     elem.focus();

     return false;

}

}
	· Function name and parameters. Parameters (elem, helperMsg) are passed to the function by the event-handler.

· Regular expression pattern is saved in the variable alphaExp.

· The data entered in the form (elem.value) is matched with the regex.

· If it matches, return “true” else print an error message and return false.

· “elem.focus” places the cursor in the textbox where correction is to be done.




The function is called by the event handler in the HTML element. In the case of forms, validation scripts are called either after each field is filled (onChange)  or upon submission of the form(onSubmit). The last method is disadvantageous because the user gets feedback only after filling in the whole form. The first method is often better because errors are indicated as soon as they occur. Many Javascript libraries exist to help you construct effective form validation scripts with minimal code.
Javascript Libraries
Code libraries are pre-written functions (or classes if using class-based object oriented languages) that solve common problems. They can save considerable amounts of time because all one needs to implement a solution such as form validation is to get a description of the functions (or methods) and their parameters as well as return types. These libraries are sometimes referred to as APIs (Application Programming Interfaces) especially when they are used to extend the functionality of an application.

Javascript has a number of popular libraries some of which are listed below:

Table 6: Popular Javascript Libraries

	Library
	Description
	Home Page

	jQuery
	Very popular Javascript framework
	http://Jquery.com

	MooTools
	Javascript framework
	http://mootools.net/

	Dojo Toolkit
	Javascript library that includes strong AJAX support.
	http://www.dojotoolkit.org/

	Echo3
	Platform for building web-based server-side or client-side applications that approach the capabilities of rich clients
	http://echo.nextapp.com/site/echo3

	Ext JS
	A feature-rich GUI builder for web applications.
	http://www.sencha.com/products/js/

	Google Web Toolkit(GWT)
	Development toolkit for building and optimizing complex browser-based applications
	http://code.google.com/webtoolkit/

	DHTMLX
	AJAX application toolset
	http://dhtmlx.com/

	Midori
	Tiny Javascript framework that simplifies Javascript programming
	http://www.midorijs.com/

	YUI
	Yahoo User Interface. A set of utilities and controls for building richly interactive web applications
	http://developer.yahoo.com/yui/

	ZK
	Ajax and mobile application framework
	http://www.zkoss.org/


Rich Internet Applications (RIA) are applications that looks like desktop applications but run over a web interface (browser). There is debate about whether Javascript applications can be considered RIA but it is more academic than real because tools such as the GWT and Echo3 use Java to create applications that can be compiled into Javascript to run them in a browser. The popular libraries are continuously updated with expanded functionality. 
JQuery and Form Validation
Javascript libraries are used by inserting a link to the Javascript file using the method shown in Topic 4:
<script src = “jquery.js”>

</script>
This is placed in the <head> section of the web page in which it will be used. The “src” attribute’s value is the URL of the Javascript file. Typically the Javascript file will run from the same server that serve’s up the web pages. 
Refactoring Javascript
Refactoring is the process of re-structuring programming code to remove common causes of lack of optimisation (called anti-patterns) and makes software difficult to maintain. Design patterns are good solutions that have been developed over time by experienced developers. Removing antipatterns is called refactoring and is intended to make code easier to maintain and to improve its performance.

As an aspiring Javascript programmer, one of the ways to improve the quality of your product is to study design patterns especially for Javascript and also antipatterns. Knowledge of patterns and antipatterns would be expected to help a programmer produce better programs.

Learning Activities
Javascript Application Exercises

Ex. 1
i. Create a webpage that has a single rollover button using Javascript where the Javascript code is written inline (inside the anchor element). Use mouseover and mouseout events to trigger the rollover.

ii. Create a second web page with a rollover button but this time, use two functions to implement the rollover effect.

iii. Create a third web page where pre-loading of the images is implemented together with Javascript functions.

iv. Consider a web page whose navigational system is based on buttons as shown below:


Assume each button has an image as its background and is created with an <input  type= “button” ../> element.

Ex.2 
Create two Javascript functions that will implement a button rollover effect for all of the navigation buttons. This means the functions should be written for re-use.
Ex. 3
Create the form and write a form validation script to validate the following form to check that:

(i) 
The form fields are not empty

(ii) 
Only alphanumeric characters are allowed (digits and letters of the alphabet) and a hyphen
Remember to use a password field where a password is to be entered.


Test your form to ensure the validation script works.

JQuery Exercises

Instead of writing Javascript from scratch, use JQuery to validate the login form shown in Exercise 3.

Forum

Join the Javascript forum and participate on the discussion on Javascript libraries and their applications.
Assignments:

1. Study the functions of five key Javascript libraries listed in Table 6 and compare their features as well as their advantages and disadvantages based on what developers say about these libraries.
2. Study one Javascript framework and explain how it is used to create Javascript applications by creating a presentation that can be shared with other students.

3. Write a short paper on AJAX including how it works and how it is used in today’s web applications. The paper should not exceed 3 pages. 

Submit all assignments electronically at learn.egerton.ac.ke by the due date.

Summary of Topic

In this topic we looked at three Javascript applications. Javascript is very commonly used for client-side HTML form validation. It is also used for creating dynamic effects such as roll-over button or image slideshows. We learned how to create roll-over buttons with re-usable Javascript functions. We also learned about regular expressions and the special notation used in the more common regular expression formats. We learned how to use regular expressions and other Javascript techniques to validate form input. These include checking for a range of characters, checking for the length of the data entered into a form textbox/text-area or checking whether the user has selected an option from a select list box. We discussed some of the more popular Javascript libraries and dealt at length with JQuery which is one of the more versatile and popular Javascript libraries. Finally, we discussed code refactoring and introduced the concepts of design patterns and antipatterns.
Assessment

Please find the review Quiz 4 online at http://learn.egerton.ac.ke
Further Reading Materials

Text Book:

Harvey M. Deitel and Paul J. Deitel (2007). Internet & World Wide Web: How to Program (4th Edition). Prentice Hall( ISBN-10: 0131752421, ISBN-13: 978-0131752429)

Validation Resources
· http://www.tizag.com/javascriptT/javascriptform.php
· http://www.regexbuddy.com/
· http://www.w3schools.com, 
· http://www.tizag.com/htmlT/
· http://www.regular-expressions.info/
Javascript Libraries

· Javascript Libraries: http://www.smashingmagazine.com/2009/03/02/40-stand-alone-javascript-libraries-for-specific-purposes/
Code Refactoring Resources

· Code beautifier: http://jsbeautifier.org/
· Smart Javasript Editor: http://www.jetbrains.com/editors/javascript_editor.jsp?ide=idea#JavaScript%5Frefactoring
· Refactoring Javascript article: http://www.softwaresecretweapons.com/jspwiki/javascriptrefactoringforsaferfasterbetterajax
Free Javascript E-Books
· Free Javascript Books: http://www.blazonry.com/javascript/free-books.php 
· JavaScript Essentials:  http://www.techotopia.com/index.php/JavaScript_Essentials 
· Introduction to Web applications development: http://ftacademy.org/files/materials/fta-m4-web_development.pdf
· http://www.freetechbooks.com/
Topic 6: Introduction to Server Side Programming with PHP/MySQL

4 Lecture Hrs, 4 Practical Hrs.

Learning Outcomes

On successful completion of this topic the students will be able to:

Knowledge and Understanding

· Discuss the uses of PHP.
· Describe the basic PHP syntax and structures.

· Describe how PHP programs are used to create web applications

· Implement MySQl databases.
Skills

· Write simple form processing applications with PHP

· Create database publishing websites using PHP and MySQL
Attitude

· Acquire confidence in use of PHP and MySQL in  web application development.
Key Words

	Application Architecture
	This refers to the structure and interrelationship between the components that constitute the software. Web applications have distinctively different architecture from desktop applications.

	Software Lifecycle
	These are the stages in the development, maintenance and obsolescence of a piece of software. Different software development models have been developed over the years.

	Relational Database management Systems (RDBMS)
	These are database management software that use related tables to store data. MySQL is a well-known open source RDBMS.

	Open Source
	Open source software is software where the source code is available to the user and where the user is permitted to modify the source code and create new modified versions of the software. If may or may not be free in monetary terms although in most cases open source is also free (zero price). All the software tools used in this topic are open source and free.

	SQL
	SQL is the structured query language developed more than 20 years ago as s means for accessing and managing RDBMS data. Though not a programming language, it provides a means to create and modify databases and to manage user previleges.


Introduction

In Topic 5 and 6 we learned about client side programming with Javascript. In Topic 7 and 8 we shall learn about server side programming for the purposes of creating dynamic content such as publishing live data or generating dynamic web-based charts. The tools selected for this is the open source programming language called PHP and the open source data base administration system called MySQL. Both are very popular tools for web application developers and have capability to create, together with the other tools covered earlier in this course, very powerful web applications. We shall learn about processing files on the server side allowing us to create simple applications that can upload data and manipulate text files. 

We examine the parameters that compromise the security and performance of web applications and also look at basic web site administration. However, more detailed study of web administration will be provided in Topic 9.

This topic will provide you with the fundamentals of server-side programming and lay the foundation for further study and skill advancement. Good web programmers are sought out worldwide, therefore, this content provides an opportunity to enter into a rewarding career in website development. It is important to remember that the mastery of any programming language typically takes at least two years of constant practice. Hence, your progression and advancement will depend on your determination to keep learning and practice intensively. Welcome to the world of web-based computing. 

PHP Programming Basics

You have already encountered Java and Javascript programming and the basic concepts surrounding the process of programming. PHP is not the only server-side programming language out there. Java, Python, C#, PERL and Ruby are other well-known web programming languages. PHP is attractive due to its wide use on the web and its ease of use. It is also an open source tool meaning that it is free to use. PHP is very versatile due to a large base of specialised libraries.
A web application has four essential components shown in Figure 1 below. The browser is the client that provides the user access to the application’s interface. The browser interacts with the web server using HTTP as we saw in Topic 1. The web server is configured to communicate with a backend server using a scripting language such as PHP. There is a variety of backend servers in use depending on the type of application. Many applications use a database management system such as MySQL as a backend for storing and managing data. A messaging application may use an email server as a backend.
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Figure 1: Architecture of a web application

The web server is configured to recognise programs that should be passed to the scripting engine by the file extension. For example, PHP scripts are saved with the file extension “.php”. When the web server is requested to server a PHP file, it passes the file to the scripting engine which is a computer program stored in your computer. The scripting engine processes the PHP code and returns an HTML file as output to the web server that then passes the HTML file to the browser to display.

Therefore, the scripting engine acts an intermediary between the web (HTTP) server and the backend server. PHP programs can be self-contained in the sense that no backend server is required. Many of the examples given in this topic do not require a backend server.

A PHP program consists of PHP code sometimes mixed with HTML. The resulting source file has a file extension “.php” and will be saved on the web server. A simple PHP program is illustrated below:

<html>

<head>

<title>PHP Example 1 </title>

</head>

<body>

<h1>Simple PHP Program</h1>

<?php

echo "This is a PHP program example";

?>

</body>

</html>

Example 1: Simple PHP script

The PHP code is enclosed in the tags “<?php” and “?>”. Everything between these two tags is PHP code. Inserting HTML here will cause an error. Outside these tags, you can place HTML. You can have more than one segment of PHP code in your file each enclosed in these tags. Indeed, a PHP program can be broken into more than one part with PHP code in between in the following manner:

Html code

<?php

  Php code 

?>

Html code

<?php

   More Php code 

?>

Html code

<?php

   More Php code 

?>

WAMP Server

For a PHP application to run, you will need as a minimum to have a web sever installed and configured correctly to recognise PHP files. You will also require to have PHP installed. Additionally, if your applications require a backend server, this server will be required as well.

It is possible to install all the above separately for example, using the Apache web server and the MySQL database server but there are easier options. In MS Windows we have all these tools packaged together. The most popular such packages are the WAMP (www.wampserver.com/) and XAMP (http://www.apachefriends.org) servers.
The WAMP sever is recommended. After downloading, double-click the downloaded file to install. You need to keep a notebook and pen ready to select and write down the database root password. It is unsafe to install the database (MySQL) with the default settings which includes a blank root password. The root user has access to all functions in the server. Therefore, anyone gaining root access to your server locally or over your network can make any change they desire on your server. It is important to select and write down a root password before you start the installation. Of course passwords should be secured to prevent compromising your servers. 

More WAMP can be placed online for everyone to access. Server administration will be covered in Topic 9. For now, explore the WAMP server by clicking on the WAMP server icon in your system try at the right end of your task bar. 
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Figure 1: WAMP server icon


Figure 2: WAMP administration interface
The WAMP server administration interface provides you access to the configuration files for Apache, MySQl and PHP. You can also start and stop these servers. If you make a change to Apache or PHP, it is important to restart Apache.
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Figure 3: Restarting Apache  [Apache->Service->Restart]

PHP Syntax

Variables, Comments and Identifiers

PHP variable names in PHP are case-sensitive but function names are not. White space between PHP keywords, variables and other tokens is ignored including spaces, tabs and newlines. Like Java PHP statements are terminated by a mandatory semicolon. Variables are marked with a “$” sign therefore $name and $dbase are PHP variables. Except for the $ sign, the same rules used in Java and Javascript for variable names apply.

Like Javascript, PHP variables have implicit data types depending on what is stored. These implicit data types include integer, floating point numbers, strings, and Booleans. There is no syntax for declaring variables without initializing them. Hence variables are declared as follows:

$name = “John”;

$length1 = 123.345;

Strings can be enclosed in single or double quotes.

Long strings can be assigned using the heredoc syntax. Here is an example:

$example = <<<NKR
There is no syntax for declaring variables without initializing them. Hence variables are declared as follows:

$name = “John”;

$length1 = 123.345;

NKR;

The beginning of the text is marked by the chevron sign (<<<) with a unique character marker (‘NKR’ in this case). The end of the string is marked only with the unique marker.

PHP ignores whitespace between tokens. You can use spaces, tabs, and newlines to format and indent your code to make it more readable. PHP statements are terminated by semicolons.

There are three types of comments in PHP:

/* C style comments */

// C++ style comments

# Bourne shell style comments

The C++ and Bourne shell-style comments can be inserted anywhere in your code. Everything from the comment characters to the end of the line is ignored. In the C-style comment, PHP ignore everything from the start of the comment until the end-comment characters. Hence, this style of comment can span multiple lines.
Identifiers

Identifiers are names used to name variables, classes, constants, functions and formal parameters. The first character of an identifier must be either an ASCII letter (uppercase or lowercase), the underscore character (_), or any of the characters between ASCII 0x7F and ASCII 0xFF. After the initial character, these characters and the digits 0-9 are permitted.
Expressions and Operators
PHP expressions are similar to Java and Javascript expressions. PHP’s syntax is borrowed heavily from C and hence, is very similar to Java syntax. The same common operators used in Javascript is used in PHP. The following table shows the PHP operators in order of precedence and also shows associativity. Associativity is the order in which operators are evaluated if more than one operator at the same precedence level occur in the same expression. For example, division and multiplication are at the same order of precedence, in the expression x=2 + 4*6/7 the associativity rule for division and multiplication tells us that evaluation should be from left to right meaning that we will evaluate the operators starting from the left hand side. In this case, the multiplication will be done first (4*6) then the division (24/7).

Table 1: PHP Operators

	Name
	Operators
	Associativity

	Unary 
	! ++ -- 
	Right to left 

	Multiplicative  
	* / % 
	Left to right 

	Additive  
	+ - 
	Left to right 

	Relational  
	< <= > >= 
	Left to right 

	Equality  
	== != 
	Left to right 

	Logical AND 
	&& 
	Left to right 

	Logical OR 
	|| 
	Left to right 

	Conditional 
	?: 
	Right to left 

	Assignment 
	= += -= *= /= %=
	Right to left 


Control Structures

The control structures for PHP are identical to those for Javascript. There the repetition (for loop, while loop, do loop) and selection structures (if/else, switch) we looked at in Topic 4.  The only additional repetition structure is the “foreach” structure used to loop through members of an array. The structure of foreach blocks is illustrated below:

foreach(array_name as $value) {

  statements
}

This loops through the array_name and assigns each value of the array to $value in turn. You can also get the key for each element with the following syntax:

foreach(array_name as $key=>$value) {

  statements
}

In the next section, we shall go a little deeper into this foreach statement to allow you to apply it with each when processing arrays.
Arrays and Strings

In PHP, variables are declared and initialised. Arrays are also treated in the same way. The following example shows how arrays can be created PHP:

$processors[0]="i7";
$processors[1]="Dual Core";
$processors[2]="Core2Dual";
$processors[3]="QuadCore";
Another way to create an array is as follows:

$x = array(1, 2, 3, 4, 5);

These arrays use an array index to identify and access individual members. They are called numeric arrays. However, it is also possible to use associative arrays in PHP. An associative array is one that uses strings to label the items in the array. The following is an example of how to create such an array:

$speed['i3'] = "3.2";
$speed['i5'] = "3.5"; 

$speed['i7'] = "3.6";

$speed['i9'] = "3.7";
Thereafter, you can access the array item through its name as follows:

echo $speed['i9'];  //echo is equivalent to document.write() in Javascript
Associative arrays are useful in certain applications. You can use a foreach loop to access the array items as follows:

All arrays in PHP can be traversed safely with the following mechanism:

foreach($speed as $key=>$value) {

  echo "speed[$key]=$value<br>\n";

}

This loop will assign the “key” (labels) values of the array to the $key variable and the actual values to the $value variable then print the string “speed[xx]=yy” but insert the key values at xx and the actual item values at yy producing the following output:

speed[i3]=3.2

speed[i5]=3.5

speed[i7]=3.6

speed[i9]=3.7

Note that the names used to label the variables $key and $value have no special meaning. We could use $nakuru and $addis instead. This is the most common way to loop through each element of an array, whether it is a linear or an associative array. The foreach loops until the end of the array hence we do not need to know the size of the array to use this structure.

The general structure of a foreach loop is: FOREACH (array as value) { task to do; }
The following is an example of its use in a numeric array (one that uses numeric index):

 $x = array(1, 2, 3, 4, 5); 

 foreach ($x as $y) 

 { 

 print $y . " "; //echo and print are almost identical commands

 } 

Output: 1 2 3 4 5

Dot (.) is a concatenation operator in PHP

Strings 

In PHP strings are quoted with “double” or ‘single’ quotes. String concatenation is accomplished using the dot (.) operator:
<?php

$t1="Hello World!";
$t2="It is 2011!";
echo $t1 . " " . $t2;
?>

The output of the code above will be:

Hello World! It is 2011!

PHP has many string functions. Some references are provided at the end of this topic that describe these functions.  Four useful functions are

· strtolower()
Converts a string to lowercase letters


· strtoupper()
Converts a string to uppercase letters

· strlen() 
Returns a string

· strpos() 
Returns the position of a string or character within another string.

Table 2: String function examples

	Example
	Output
	Explanation

	<?php
echo strlen("The weather is fine!"); 

?>


	20
	There are20 characters including the spaces and the exclamation mark. Useful in processing strings when searching for a character. Loop counter is often the string length as illustrated below

	<?php 

echo strpos("The weather is fine!","weather"); 

?>


	4
	We count position from 0 (zero) hence “weather” begings from position 4 in the string.

	<?php 

echo strtoupper("The weather is fine!"); 

?>


	THE WEATHER IS FINE!

	<?php 

echo strtolower("THE WEATHER IS FINE!"); 

?>


	the weather is fine!


Print and Echo

The two keywords used in PHP for output are “echo” and “print”. The following are examples of their use: 

print "Hello World! <br />";

echo "Hello World! <br />";

The two output statements above are identical in the way they work. They will both produce the word “Hello  Word” on your web page with a line break in between.

print ("Hello World! <br />"); //behaves like a function

echo ("Hello World! <br />"); //behaves like a function

echo "Hello" , "World!" , "<br />"; //Can print a list of values

Variables may be interspersed with string text as shown below. This permits us to dynamically change the content of a web page For example, if $date contained today’s date, the statement: echo “Today’s date is $date”; would print the current date rather a fixed date. 
$name = “Annan”;

echo (“Hello Mr. $name”); //Will print “Hello Mr. Annan”

echo (“Today’s date is” . date(1));//Prints today’s date using one available format
Functions

As seen earlier while learning Javascript, a function is a named groups of statements that typically carry out a specific task or compute a result. They are normally designed to accept parameters and return a value. A function call is an expression that has a value; its value is the returned value from the function. PHP provides a large number of internal functions. PHP supports user-definable functions. PHP functions are similar to Javascript functions:

function sumOfTwoNumbers($a, $b,)

 {

    return $a + $b; 

}

Note that, unlike in Java methods where the return type must be specified, PHP, like Javascript is not a strongly typed language and requires no explicit return type.

To call the function, state its name and provide the arguments. For example:

$c = sumOfTwoNumbers($a, $b,)
Or 

$d = sumOfTwoNumbers(234.4, 456.6)
Variable Scope in Functions
Variables have scope. Scope refers to those parts of a program within which this variable can be accessed. PHP variables are accessible from all parts of the program except if they are is declared within a function. Such a varaible cannot be accessed from outside this function. However, there are cases when you want a variable inside a function to be accessible from outside that function. It is said to be a “local variable. We would then need to convert a local a variable into a global variable. The next section shows how this is done. 

Global and Static variables

Global variables are variables defined in such a way that they can be accessed from any part of your program. The common way to define globals is to place the word “global” in from of the variable name during declaration as shown in the example below:

function sumOfTwoNumbers($a, $b)

 {

    global $c;

     $c = $a + $b;

    return $c; 

}

  $a = 234;

  $b = 456;

  echo sumOfTwoNumbers($a, $b); 

Static variables are special local variables (declared inside a function) that are able to maintain their value between function calls. This means that, if they acquire a value when the function is called, they maintain this value. Normally, a local variable exist only during a function call and disappears after that. When the same function is called again, the variable is recreated afresh.

To convert a local variable into a static variable, put the word “static” in from of it as follows:

static $counter = 0;

Static variables are usually used as counters. They remain local in scope.

Your user-defined function names should not conflict with PHP’s predefined function names. If you get the following error, it means your function names conflict with one another:

Fatal error: Can't redeclare already declared function in filename on line N

Function Libraries

One of the strengths of PHP is its extensive function library. PHP has a large number of functions available for use by programmers. This abundance of functions is one of the key reasons why PHP is popular as a web programming language. Some of these categories of functions available in PHP are:

· Array functions

· Calendar functions

· Date functions

· Directory functions

· Error functions

· Filesystem functions

· Filter functions

· FTP functions

· HTTP functions

· LibXML functions

· Mail functions

· Math functions

· Misc functions

· MySQL functions

· SimpleXML functions

· String functions

· XML Parser functions

· Zip functions
· GD Graphics library
· PEAR MDB2 database library. 
As an example, the following script prints today’s date using the specified format. You can investigate the intricacies of the date function at: http://www.php.net/manual/en/function.date.php The tutorials at the end of this topic also provider further information on PHP functions. Learning PHP is largely about learning how to effectively use PHP functions.
Table 3: Date() function example

	Script
	Output

	<?php

echo "This is a date example<br/>";

$date = date('l jS \of F Y');

echo ("Today’s date is $date");//

?>
	This is a date example

Today’s date is Wednesday 12th of January 2011


Simple PHP Programs
PHP is used principally to add dynamic content to web pages and implement web-based applications. One of the most frequent structures that you need to be able to create dynamically is an HTML table. 

The common strategy for creating a table with PHP is to print the table header using a simple PHP print statement such as:

print " <table><tr><th> Semester</th><th>Code </th><th> Title</th></tr>";

You can now add the table rows dynamically using a loop as follows:

while ($row = mysql_fetch_assoc($result)) {

        print "<tr><td>$row['sem']</td>";

        print "<td>$row['code']</td>";

        print "<td>$row['title']</td></tr>";

               }

Where the function mysql_fetch_assoc($result) fetches a row of data from a database and stores it in an associative array called $row. The individual array values can be accessed using the notation we discussed earlier in this topic. In this case, there are three items: $row['sem'], $row['code'], $row['title']. PHP has a similar function that does not use associative array to fetch data (mysql_fetch_array($result)). Using this function the loop above would change as shown below. Note the use of a concatenation operator. The results are identical to the example above though the appearance looks different. Different programmer have different copding preferences> PHP gives you the flexibility to make your chose of coding style. Sometimes one code format may perform less efficiently than another. See a good discussion of performance of PHP applications at: http://phplens.com/lens/php-book/optimizing-debugging-php.php  

while ($row = mysql_fetch_array($result)) 

{

   print("<tr><td>".$row[0]."</td><td>".$row[1]."</td><td>".$row[2]."</td></tr>");

}

For each loop a new row is fetched and its values are placed in the three table cells in each row. 
The loop automatically stops when there is no more data coming from the database. In the next section, we shall see how we can create a simple database and fetch data from the database into a dynamic HTML table.
After the table rows are created, we issue a print command to close the table: 

print "</table>";

Creating a MySQL Database

Before we can create database publishing applications, it is essential to learn the basics of database implementation. In this course, we shall not cover the theory of database design but restrict ourselves to implementation of simple databases for use in our web applications.

Once MySQL is installed, we can create databases using a variety of strategies. There are three popular tools for administering MyQL that we can use to manage the database creation process. These are summarised in the table below:

Table 4: MySQL Administrator Tools

	MySQL Console
	phpMyAdmin
	MySQL Administrator

	This tools is built into MySQL and can be accessed through the WAMP administration interface described earlier in this topic. It is a command-line interface. We shall discuss its use in some detail.
	This tool is web-based hence provides remote access to a MySQL server. We can use it to upload data into a MySQL database, browse databases, add users and so on. However, it is insecure because it saves the root password and can be used by an unauthorised person to access your databases.
	This is a Windows graphical user interface that provides access to your databases. It is more secure than the phpMyAdmin because it require user login and only provides access to the databases the user is authorised to access.


Expert users prefer command line tools. Beginners prefer web-based on GUI tools. In this Topic and in the following topic, we shall examine the use of the Mysql console.  Figure 4 shows how to access the MySQL console from the WAMP administration interface. You will require the MyQL root password before you can access the console.

[image: image36.png][ PHP Echo Vs Print[L... » | & PHP sqt0 function /™1 httpsy//mailgoogle.c.. x \( &) (=

/W Form Validation usin... » |, [) Language Syntax W... * '\ [ http://www.google.c... » | & PHP String Variables
w A

€« € | © httpsy//mail.google.com/mail/?shva=1#inbox/12d75754d7d6131e

This webpage is not available.

‘The webpage t https://mail.google.com/maill?
shva=t#inbox/12d75754d7d6131e might be temporarily down or it may have
moved permanently to a new web address

Here are some suggestions:
 Reload this web page later.

More information on this eror

Localhost
phpMyAdmin
SQliteMansger
o directory
Apsche »
PP »

Start Al Services
Stop Al Services
Restart All Services.

Put Offiine:

B2 ®wWOo
» @ B E O
g e

Customize.




                                              [image: image37.png]Enter password:

elcome to the MysQL monitor. cCommands end with ; or \g.

our MysQL connection id is 8

Server version: 5.1.32-community-log MysQL Community Server (GPL)





Figure 4: How to access MySQL console
Figure 5: MySQL console
The following instructions provide a brief introduction to the use of the console to create databases.

Creating a Database
The MySQL console normally requires a request in the following format to connect to a database:

mysql -h host -u user -p  

You would then supply password from prompt

 host is the IP number or domain name of computer hosting MySQL

 user is your user name

However, in the MySQL console built into the WAMP server administration interface, it is assumed you are the root user and requests only for the root password.

Figure 5 shows the console ready for user input with the characteristic prompt (mysql>). The following table is a summary of useful commands:

Table 5: Useful MySQL commands

	MySQL console command
	Explanations

	show databases;
	List existing databases (note semicolon)

	use phonebook;
	Use a specific database. In this case the database is “phonebook”

	show tables:
	Show the tables that make up the database

	describe table_name;
	Describe the structure of a table whose name is “table_name”

	create database participants;
	Create a database called “participants”

	CREATE TABLE Students (

Name VARCHAR(40) NOT NULL,

ID VARCHAR(40) NOT NULL,

PRIMARY KEY (ID)

);


	Create a table called “Students” with the structure shown. It has two columns (name and ID) with varchar data types (variable character) with a width of 40 characters each. The primary key is ID. “NOT NULL” means that the field can not be empty.

	LOAD DATA INFILE "courses1.csv" INTO TABLE comp FIELDS  TERMINATED BY ','  LINES TERMINATED BY '\r\n' ;


	This is a very useful command to import data into MySQL from a local file ("courses1.csv"). The data should be in CSV format and the .CSV file should be placed in the folder containing the database. In a typical WAMP installation, this is located at: 

C:\wamp\bin\mysql\mysql5.1.32\data\example1

Where “example1” is the name if the database. Your database location may be different especially if your version of MySQl is not 5.1.23

	
	


When typing commands into the MySQL console, the command can span multiple lines and will not terminate until you enter the semicolon and press ENETER. To create a database and import data into the database, use the following procedure:

1. Go into the console and create a database using the command “create database_name” where database_name is the name of the database you want to create.

2. Design a simple table to hold the data you desire. For example, a phone book may have the following structure: 

Table 6: Table structure

	Name
	Phone (Primary key)

	VARCHAR(45)
	VARCHAR(16)

	LEONARD WEKU KUCHA
	0723335631

	ANNE BAA
	0721966978

	CHEROKA CAROLYNE
	0723090708

	CATALY KOECH
	0721655252

	LEAH CHEMO
	07298655262


3. Create a MySQL table using the command:

CREATE TABLE phones (

Name VARCHAR(45) NOT NULL,

Phone VARCHAR(45) NOT NULL,

PRIMARY KEY (Phone)

);
4. All you now need is to import data into the database.

Importing Data using LOAD INFILE

Before data is imported, it must exist. The easiest approach to creating the data is to enter the data into an Excel spreadsheet then save it as a .CSV file stored in the same folder as your database.
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Figure 6: Excel data

· Save the Excel worksheet as a .csv file in the same location as the database:
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Figure 7: Saving as .csv in Excel

When saving the Excel file, select the .csv file format. Different versions of Excel use a different method to select this file format.

In the example shown in Figure 8, the file is to be saved in the following folder:

C:\wamp\bin\mysql\mysql5.1.32\data\example1

[image: image40.png](x| Save As

<« mysal > mysa5132 » dts > exmplel

< 3 | Search eamptez 5

Organize v New folder

E

Date modified

Noitems match your search.

File name:  phonebook.csv

Soves type: [CSVME 009 ()

Authors: Jason Githeko.

@ HideFoldes

Tags: Add atag

Teok - | micen] (Gaiaisnl





Figure 9: Saving the .csv file

If all is well, then, in the folder C:\wamp\bin\mysql\mysql5.1.32\data\example1 you should find your data file in .csv format. Open this file with a plain text editor to examine the structure. MS Excel sometimes inserts quotation marks that can confuse MySQL. The above example is shown in Figure 10 in CSV format.
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Figure 10: Contents of CSV file

The LOAD INFILE command looks rather complex but if you use the SCV format described here, all you need to do is to indicate the name of the data file and the name of the table into which it is to be imported.  In our example, the LOAD command will look like this:

LOAD DATA INFILE "phones.csv" INTO TABLE phones FIELDS  TERMINATED BY ','  LINES TERMINATED BY '\r\n' ;

This command can now be entered into the MySQL console as shown in Figure 11. Figure 11 shows all the MySQL commands used to create and populate the database.
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IType "help;' or '\h' for help. Type '\c' to clear the buffer.

mysql> create database phonebook;
Query oK, 1 row affected (0.57 sec)

mysql> use phonebook;
Database changed
mysql> CREATE TABLE phones (
-> Name VARCHAR(45) NOT NULL,
-> Phone VARCHAR(45) NOT NULL,
-> )PRIMARY KEY (Phone)
RY
Query oK, O rows affected (0.10 sec)

mysql> LOAD DATA INFILE "phones.csv" INTO TABLE phones FIELDS
LINES TERMINATED BY '\rgn' ;

Query oK, 5 rows affected (0.07 sec)

Records: 5 Deleted: 0 skipped: 0 warnings: 0

mysql>

TERMINATED BY





Figure 11: MySQl commands to create and populate a database

Publishing Data with PHP
In Topic 7, we shall go into greater detail with regard to publishing data using PHP. In this section, a complete example of how to fetch data from a live database and publish it on a webpage is shown. This technique requires that you refresh the web page to update the data displayed. However, AJAX permits you to create web pages where data is automatically refreshed without reloading the webpage. 

Most database systems today are relational database management systems that use the Structured Query Language (SQL) to manipulate data and search for data. A detailed discussion of SQL is beyond the scope of this course but we shall introduce a few SQL commands to allow us build simple PHP applications.  The most useful SQL command is the SELECT query command. It is used to query a database to select records according to some criteria. In its simplest form, a select query is used to select all data from a table as follows:

SELECT * 

FROM phones;
The semicolon is required in MySQL. Other RDBMS may not require it.
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Figure 12: Output from SELECT query

To simplify your application development process, follow the procedure describe in the following diagram (Figure 13):
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Figure 13: Simplified data publishing process

The following example is well documented showing the MySQL-specific functions in PHP that are used for:

· Connecting to a database – 
mysql_connect('localhost',  $username, $passwd);
· Selecting a database - 

mysql_select_db($database);

· Executing a query string - 
mysql_query ($dbquery, $dbhandle);
· Closing a connection - 
msql_close($dbhandle);

Earlier we saw how to construct an HTML table using PHP code.

The complete example is shown in Table 7

Table 7: Complete database publishing example

	<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN">

<html><head><title>Data Publishing Example</title></head><body>

<?php

     $username="root"; //user name 

     $passwd="19141976"; //user password 

     $database="phonebook"; //database name

        $dbhandle = mysql_connect('localhost',  $username, $passwd); //connect to database

        if ($dbhandle == false)

        {

                 die  ("Unable to connect to MySQL Database<br>"); //If connection fails, show error message

        }

        $db = mysql_select_db($database); //select the database to use

        if ($db == false)

        {

                 die  ("Unable to Select MySQL Database<br>"); //if database selection fails, issue error msg

       }

        $dbquery = "SELECT * FROM phones "; //Construct SQL query

        $dbresult = mysql_query ($dbquery, $dbhandle); //Execute the query and store results

        if ($dbresult == false)

        {

                die  ("Unable to perform query<br>"); //if query fails, issue error msg

        }

        //Construct HTML table header

echo <<< TAB

<table width="30%"style='background: orange; font-family: tahoma; font-size: 10pt;'><tr><td>Name</td><td>Phone No.</td></tr>  

TAB;

        while ($dbrow = mysql_fetch_row ($dbresult))  //Fetch a row at a time

        {

                print("<tr><td>$dbrow[0]</td>"); // Construct table rows

                print("<td>$dbrow[1]</td></tr>");

        }

echo " </table> "; //Close table

mysql_close($dbhandle); //Close database connection

?>

</body>

</html>


The following is the output of this script on a browser:

[image: image45.png]«[3][c-][D][(#][@ we

localhost/aicm715/phonebool

Name.
LEONARD WEKU KUCHA
ANNE BAA

CHEROKA CAROLYNE
CATALY KOECH

LEAH CHEMO

Phone No.
723335631
721966078
723090708
721655252
7298655262




Figure 14: Data published on a web page

Learning Activities
Exercise 1

i. Install WAMP server
ii. Copy the following program and place it in your web server document root directory (Usually c:/wamp/www). You can call the file “test.php”.

<?php

phpinfo();

?>

iii. Load the file with a browser by pointing to: http://localhost/test.php
iv. You should see a PHP information page that looks as follows:
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v. Resolve any issues that prevent the PHP script from running.
Exercise 2

i. Copy Example 1 into a text editor such as Scite or Notepad2 or Notepad++

ii. Save the file as Example1.php in your document root

iii. Open the file in your browser by pointing to http://localhost/Example1.php

Exercise 3

Write a PHP script that prints the Fibonacci series (1, 1, 2, 3, 5, 8, 13, .......)on the browser window vertically starting from the first member to the 10th member. 
Exercise 4

Using a PHP script, create a Square root table of numbers from 1 to 100 using the following format:

	Number
	Square root

	1
	1

	2
	1.414213562373095

	3
	1.732050807568877


The PHP function that computes square roots is sqrt(). Your script should construct the table dynamically.

Exercise 5

Modify your solution to Exercise 4 so that, instead of square roots, the script should print a list of students and their email addresses. Use dummy student data or the current class list if available.

Forum: Participate in the PHP/MySQL programming discussion forum.

Self Study 1: Study the operation of the following SQL commands:

· UPDATE abc SET xyz

· DROP TABLE abc

· SELECT * FROM efg WHERE ijk = “stu“

· INSERT INTO shop VALUES (1,'A',3.45),…….;
Self Study 2: Study the MySQL tutorial from http://   and identify the main data types used in MySQL.

Assignment 1

Create your own database and publish it on a webpage. Prepare a class demonstration of your work during the next practical session.

Summary of Topic

In this topic we looked at the architecture of web applications using PHP/MySQL as an example. PHP syntax was introduced. Several examples were provided on how PHP scripts are incorporated into web pages to add dynamic server-side effects. In particular, we examined in detail the process of database publishing using the MySQL database management software. We learned how to install and Apache, PHP and MySQL as a single package (WAMP) and how to create a database and populate it with data using the MySQL console command LOAD INFILE. A structured procedure for data publishing was proposed that simplified the task of publishing live data on a web page. In the next topic, we shall examine database publishing in greater detail and look at security and application performance issues.  
Assessment

Please find the review Quiz 4 online at http://learn.egerton.ac.ke
Further Reading Materials

Text Books:

Harvey M. Deitel and Paul J. Deitel (2007). Internet & World Wide Web: How to Program (4th Edition). Prentice Hall( ISBN-10: 0131752421, ISBN-13: 978-0131752429)

Lerdorf, R and Tatroe, K. (2002). Programming PHP. O’Reilly. 
Sklar, D. (2004). Learning PHP 5: A Pain-Free Introduction to Building Interactive Web. O'Reilly Media

Web-Based PHP Tutorials

· http://www.tutorialspoint.com/php/index.htm
· http://www.w3schools.com
· http://www.tizag.com/htmlT/
· MySQL Manual: http://dev.mysql.com/doc/ [Each major version has a separate manual including a tutorial]
· MySQL 5.5 Tutorial: http://dev.mysql.com/doc/refman/5.5/en/tutorial.html
PHP String Functions
· http://w3schools.com/PHP/php_ref_string.asp
Online PHP Books

· Gutmans,A., Bakken,S. and Rethans, D. (2004). PHP 5 Power Programming. Prentice Hall  [http://www.informit.com/content/images/013147149X/downloads/013147149X_book.pdf]
· Smyth, N. (2007).PHP Essentials http://www.techotopia.com/index.php/PHP_Essentials
· Hudson, P. (2003 - 2009). Practical PHP Programming. [http://www.tuxradar.com/practicalphp]
· Wikibooks. PHP Programming. http://en.wikibooks.org/wiki/PHP_Programming
Topic 7: Back-End Form Processing and Database Publishing with PHP/MySQL

4 Lecture Hrs, 4 Practical Hrs.

Learning Outcomes

On successful completion of this topic the students will be able to:

Knowledge and Understanding

· Explain how to receive and process data from HTML forms.
· Describe the vulnerabilities of web applications and effective mitigation strategies.

· Decribe the features of MDB2 API.
Skills

· Construct SQL statements for querying and updating a database.

· Implement sessions for pseudo-state maintenance.

· Implement server-side form validation and data processing that include queries and data entry.

Key Terms

	Environmental variables
	These are hidden dynamic data gathered by web servers about the browser and the server. They include the data submitted by a browser to the server, hence, are used to capture form data for processing.

	Cookies
	Cookies are small files sent by a web server to the client computer and saved on their file system. They are used by websites to identify a repeat visitor and to “remember” a previous visitor. They may contain authentication credentials, therefore, they can be a security risk.

	HTML Sessions
	A session is a period in which a user is interacting with a web application and includes information about the user, the resources to which the session permits them to access and the duration of the session. They are useful in controlling access to online resources because, once a session expires, the user no longer has access to the resources. Sessions are used additionally, to control which the resources to which a user has access.

	Authentication
	Authentication is the process of verifying that a person is who they claim to be. In other words, it is an electronic method of validating a user’s identity. The common method is user name and password or a PIN (Personal Identification Number). In very sensitive applications, biometric authentication is often used where a physical feature such as voice, figure prints or iris patterns are used to identify an individual.

	Encryption
	Encryption is the conversion of human-readable text into a form that can not be read in order to secure the information. It can be converted back though a process of decryption. Sensitive information such as passwords should be encrypted before storage and while in transit on a computer network.

	Stateful and Stateless Protocols
	Web servers do not remain connected to a browser while accessing resources on the website but instead provide the document requested then disconnect and keeps no record of who connected. This behaviour is the converse of client/server systems that maintain a connection between a server and a client throughout the period of use. Client/server systems are said to be stateful while HTTP servers are stateless. Cookies are a workaround to provides web servers a way to “remember” the clients who connected to the server.


Introduction to Form Processing and Database Publishing
A large portion of web application development involves processing HTML forms and the related back-end processes of data looks or updates. In this topic we shall delve deeper into the processes of receiving form data and processing it with PHP. We shall look at server-side validation that builds on client-side validation introduce in Topic 5.  The important issues surrounding web application security will be discussed including the use of sessions and secure design. Finally, you will be introduced to MDB2, an advanced web application development tool for database interfacing.
Form Processing
Form processing involves collecting data from an HTML form and passing it to a script (program). The scripting language used in this course is PHP, therefore, we shall deal only with PHP scripts. One the data is available to a script, it can be processed in whatever way the software developer desires.

Often, data is sent to a database, data extracted from a database or compared with data in a database. For example, during authentication, the credentials supplied by the user are compared with the information stored in the system. When carrying out a search, the application compares the search keys provided by the use with the data stored in the system.

Therefore, we need to be able, as a first step, to pass form data to a PHP script. As a way to illustrate how this is done, let us examine to the following very simple application. It is a login page where the user is requested to enter their user name and password. All we want to do is to do is to capture this data and display is back to the user.

The process will be as follows:

1. User enters their user name and password in a simple form and presses the Submit button

2. PHP “reads” the data submitted by accessing environmental variable $_POST which is an array containing data submitted by the HTML form via the POST method. An equivalent $_GET array is available for the GET method.

3. Generate an HTML page with the user name and password and display it back to the user.

The components of this application that we need to write are:

1. The HTML form

2. The PHP script to process the form.

The following form is a simple login script:

Table 1
	<html><head><title>Ex 7-1</title></head>

<body>

<form method="post" action="ex7-1.php">

User Name: <input type="text" name="user1" /><br/>

Password:  <input type="password"  name="pwd1" /><br/>

<input type="submit" value="Login" /> <input type="reset" value="Clear" /> 

</form>

</body>

</html>


Note that form controls that will be used to enter data have names. These names will act as variable names for PHP and the content of these form controls as the variable values.
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Figure 1: Login form

The second component is the PHP script. Let us construct a script that can receive the form data:

Table 2: PHP Form Processing Script

	<html><head><title>Ex 7-1</title></head>

<body>

<?php

$name=$_POST['user1'];

$pswd=$_POST['pwd1'];

echo ("Your name is: $name<br />");

echo ("Your password is: $pswd<br />");

?>

</body>

</html>


The key part of this script is the PHP code. It is explained line by line below:

Table 3: PHP script explanation 

	<?php






Start the PHP script
$name=$_POST['user1'];



Get the “user1” (user name)value provided by the HTML  form via the $_POST[] array and store in $name PHP variable.
$pswd=$_POST['pwd1'];



Get the “pwd1” (password) value provided by the HTML  form via the $_POST[] array and store in $pswd PHP variable.

echo ("Your name is: $name<br />");

Print the use name ($name)
echo ("Your password is: $pswd<br />");
Print the password ($pswd)
?>





End of script



Once the data is available to PHP, we are able to do whatever we want within the limits of the programming environment. For example, to verify if the user name and the password match, we can query a database containing user names and their passwords and find out if the two match. In reality, we should encrypt this password right from the point the user enters it. The database lookup in real system does not compare the actual password but computes a special code called a hash code using this password and compares to the hash code generated by the database using the stored password in the authentication database.

Database Lookup

How do we look up values in a database? We already saw how to do this in Topic 6. The following 7-step process was proposed to develop a database lookup script:
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Figure 2: Seven-step process of developing a database lookup script

Let us develop a script the user name and passwords. We need to:

1. Create the user database in MySQL. To keep things simple, we shall not encrypt anything.

2. Develop a PHP script that searches for a user, retrieves their password and compares the retrieved password with that submitted by the user.

At this point, you will realise that you need a way to compare strings. In other words, if $pswd is the user-supplied password and $pswds is the server version (stored on server), how do we programmatically ask the question: Is $pswd = $pswds?

The PHP functions we discussed in Topic 6 now come in very hardy.  Specifically, the function: 

strcasecmp(string one, string two): Compares two strings; returns a number less than 0 if one is less than two, 0 if the two strings are equal, and a number greater than 0 if one is greater than two. The comparison is case-insensitive—that is, "Alphabet" and "alphabet" are considered equal. This function is a case-insensitive version of strcmp( ).
strcmp(string one, string two): Compares two strings; returns a number less than 0 if one is less than two, 0 if the two strings are equal, and a number greater than 0 if one is greater than two. The comparison is case-sensitive—that is, "Alphabet" and "alphabet" are not considered equal. (Lerdorf & Tatroe, 2002)
With these two functions, we can now compare the two passwords: strcmp($pswd, $pswds)
The comparison will give us a return of zero (0) if the two are equal and a non-zero number if they are not equal. Therefore, a simple “if” statement should do the trick:

if (strcmp($pswd, $pswds)==0)

{

   //The two passwords are equal

}

else

{

  //The two passwords are not equal

}

The challenge left is to find out what password is stored in the database given the user name. An SQL query can easily solve this:

SELECT password 

FROM users 

WHERE user=$name;
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Figure 3: User’s table structure in the authentication database

The data is imported into this table with the command:

LOAD DATA INFILE "Book1.csv" INTO TABLE users FIELDS  TERMINATED BY ','  LINES TERMINATED BY '\r\n' ;
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Figure 3: Data import into MySQL database
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Figure 4: Select query

We now have all the pieces of the application. We can:

i. Obtain the user name and password form the user using the HTML form.

ii. Search the users database for this user and obtain his or her password.

iii. Compare the password obtained form the database from that supplied by the user.

iv. Verify whether the two passwords match or not. If they match we take it that the user is authenticated though of course, passwords can be stolen or guessed.

The example shown in table 7 in Topic 6 is modified below to serve as a solution for this login script problem. It is shown in Table 4:

Table 4: Login script with database lookup

	<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN">

<html><head><title>Data Publishing Example</title></head><body>

<?php

     $username="root"; //user name 

     $passwd="1234976"; //user password (not the real password)

     $database="t7users"; //database name

     $dbhandle = mysql_connect('localhost',  $username, $passwd); //connect to database

     if ($dbhandle == false)

     {

        die  ("Unable to connect to MySQL Database<br>"); //If connection failed issue an error message

     }

     $db = mysql_select_db($database); //select the database to use

     if ($db == false)

     {

        die  ("Unable to Select MySQL Database<br>"); //if database selection fails, issue error msg

     }

     $name=$_POST['user1'];

     $pswd=$_POST['pwd1'];

     $dbquery = "SELECT password FROM users WHERE name='$name' "; //Construct SQL query

     $dbresult = mysql_query ($dbquery, $dbhandle); //Execute the query and store results

      if ($dbresult == false)

      {

         die  ("Unable to perform query<br>"); //if query fails, issue error msg

       }

        //Construct HTML table header

       $dbrow = mysql_fetch_row($dbresult);  //Fetch the rows of data from the query

       $pswds = $dbrow[0];  //Assign row 1 column 1 to the variable $pswds (only one column is returned)

       if (strcmp($pswd, $pswds)==0) //Check if the password from te database is the same as that from the user

       {

         echo "Thank you $name, you are now logged in";  //Postive feedback - you are authenticated

       }

       else

      {

         echo "Sorry $name, your password or user name have an error, please try again";  //Negative feedback - there was an error, please repeat

         echo "
<form method='post' action='password.php'> 
User Name: <input type='text' name='user1' /><br/>";

         echo "Password:  <input type='password'  name='pwd1' /><br/>";

         echo "<input type='submit' value='Login' /> <input type='reset' value='Clear' />"; 



//The print command above (echo) prints a fresh login form.

      }

mysql_close($dbhandle); //Close database connection

?>

</body>

</html>


The following two figures show the login form and two outputs; one when the password is correct and the second when the password is incorrect. Note that, if the password is incorrect, the PHP script regenerates the login form for the user to try again.
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Figure 5: HTML login form
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Figure 6: Responses from PHP login script – incorrect and correct passwords

How it Works

The script in Table 4 when broken down into the 7 stages we developed in Topic 6 becomes quite easy to understand. We have:

1. A list of credentials (MySQL user name and password, database name)

2. Statement to connect to the database server.

3. Statement to select the database that w shall use.

4. SQL query construction and execution:

$dbquery = "SELECT password FROM users WHERE name='$name' "; //Construct SQL query

$dbresult = mysql_query ($dbquery, $dbhandle); //Execute the query and store results

5. Obtain password from query resultset ($dbresult).

6. Check if the passwords match

7. Close the database.

The script can be enhanced to:

· Improve the appearance of the login page and result page

· Encrypt the passwords so that they are not vulnerable to eavesdropping.

Server-Side Validation

In Topic 5, we spent quite a lot of time examining client-side validation. It is crucial to also perform server-side validation. In the script in Table 4, we can inspect the data coming from the user ($name, $pswd) to ensure that it is “clean”. Typically, we would check for:

1. The character set that is permitted. For example, only alphabetic, only numeric, only alphanumeric, other permitted characters.

2. Presence of programming code. In this case we strip the user data of suspect code including HTML, semicolons, quotation marks, parentheses and other suspect characters. PHP has functions that can simplify these tasks for you.

Some useful functions include:

Table 6: Useful PHP string functions (Lerdorf & Tatroe, 2002)

	strip_tags()
	Removes HTML tags from a string:

$in = '<span>Jambo, &quot;Sonko&quot;</span>';

$out = strip_tags($input);

// $out is 'Jambo, &quot;Sonko&quot;'

The <span> element is removed.

	addslashes()
	This function adds slashes before single quotes, double quotes,  and backslashes, and the stripslashes() function removes them. It is very useful to run this function on user-supplied strings that shall be used with a database query or update. The quotes are potentially dangerous because they can be part of illegal code injected into an HTML form.  You can disable such suspect malicious code with:

$name = addslashes($name);



	addcslashes(string, characters)
	This function escapes the list or range of characters you specify by adding a backslash before them. You can indicate a range of characters by separating them by two periods. To escape characters between e and w, use "e..w". The addcslashes() function is the reverse of stripcslashes().

	strtolower()
	Converts a string to lowercase.

	strtoupper()
	Converts a string to lowercase.

	strlen()
	Indicates the length of the string including spaces

	stristr()


	 stristr(string, search): Looks for search inside of string, using a case-insensitive comparison. Returns the portion of string from the first occurrence of search to the end of string. If search is not found, the function returns false. This function is a case-insensitive version of strstr().


Investigate these and other similar functions using the resources provided at the end of this topic to obtain deeper information regarding their use.

Writing Data to a Database
Writing data to a database is relatively easy. However, be careful that you validate the data before writing it to the database. The functions discussed in the last section offer a quick way to clean up user data. However, you can also check the length of the user-supplied strings.
The most frequent scenario in which data needs to be written to a database is where you want to add new data to an existing table. The following script segment illustrated the use of the SQL “INSERT” command. This command works as follows:

mysql> INSERT INTO shop VALUES

(1,'A',3.45),(1,'B',3.99),(2,'A',10.99),(3,'B',1.45),(3,'C',1.69),

(3,'D',1.25),(4,'D',19.95);

INSERT will insert a set of values into the table you specify. It can be modified to insert data only in some of the columns in the table as follows:

mysql> INSERT INTO animals (name) VALUES ("dog"),("cat"),("penguin"),("lax"),("whale");

In this example, only the column named “name” will be affected.  Note that each record is enclosed with a pair of parentheses and separated by a comma.
mysql_connect(localhost,$username,$password);

@mysql_select_db($database) or die( "Unable to select database");

$query = "INSERT INTO teachers VALUES ('','$name','$payrollno','$qualification','$staff','$startdate','$coursecode','$coursetitle','$cf','$startdate','$enddate','$examdate')";

mysql_query($query);

mysql_close();

Example 1: Using INSERT to add data to a table.

As before, we construct the SQL statement then execute it with mysql_query() function.

Sessions and Cookies
HTTP is Stateless

Stateless means the HTTP server does not keep records of who accessed what even when you are accessing multiple objects such as images in order to construct a single web page. Each image is downloaded in a separate independent session after which the connection to the server is reset. This lack of state means the server does not need to keep track of the clients and hence saves on resources such as CPU time and memory. Sometimes, it is essential for an HTTP server to “remember” the visitor as you from navigate from page to page, for example, in an e-commerce site where you browse different items and select them for purchase.

What are Cookies and Sessions?

Cookies are small files that store data on your hard disk and are used by web servers to “remember” you when you visit that site again. Some applications will not work with cookies disabled. The web server can request the browser to send the appropriate cookie to the server.

A session is a server-side file that contains information about a current client connection. 

Session information is normally deleted when you close your browser. Sessions are useful only to “remember” you as you move from page to page on the same website. When using sessions, cookies are used to store a session ID. Users can not edit session data unlike cookies which can  be accessed by the user because they are on the user’s hard disk. Sessions can be stored in a database such as MySQL. 
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Figure 7: Cookies are stored on your computer
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Figure 8: Sessions are stored in the server

When a website uses cookies, a cookie file is sent to your computer via your web browser. The cookie contains information that helps that website identify you when you next visit the site. You can edit and delete these cookies. Figure 9 and 10 show how to access cookies in the Google Chrome browser.
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Figure 9. Accessing cookies in Google Chrome
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Figure 10: Deleting individual cookies in Google Chrome

Sessions
Sessions are file with information about visitors to a website. These files keep information about individual visitors so that, for example, if you visited an e-commerce website such as Amazon.com and selected some items for purchase but did not conclude the purchase, Amazon.com can use sessions to “remember” you when you return tomorrow and dislay your shopping cart with the items you selected yesterday.

For session to work, the website must still use a cookie to keep what is called a session ID or SID. When you return to a site, that site requests the cookie. Notice in Figure 10 that cookies files are named after the site they came from. Therefore, Amazon.com would have this imaginary conversation with your browser:

Amazon.com: How are you this morning?

Your browser: Fine.

Amazon.com: Do you have a cookie for me?

Your browser: Yes indeed. Here it is.

Amazon.com: Good. I see you are Jane Annan. I remember you! Welcome back to Amazon.com

How Sessions Work in PHP

Moving from the imaginary theatre of cookies and sessions, let us look at how PHP creates and manages sessions. When you create a web page that will use sessions, you must, as the very first statement in that web page, start a session as follows:

<?php

session_start(); // Create a PHP session 

?>

This simple statement must be at the very top of your web page. It creates a session cookie and sends it your browser and also creates a session file on the server’s hard disk. For very busy websites, sessions are best stored on a database server such as MySQL. For security reasons, it is also better to use database storage. However, in this topic we shall not discuss database storage for cookies.

Storing Data in a Session

Sessions are for storing information about visitors to a website. How do we store such information? PHP provides a special session array called $_SESSION[]. It is an associative array meaning that items stored in the array are labelled an can be accessed using these labels.

To store data in the $_SESSION[] array is relatively simple. For example, in our login application earlier in this topic, we obtained two pieces of data from the user: user name and password which we called $name and $pswd.

We can write this information into a session with the following PHP code. However, note that passwords and such other sensitive information should be encrypted before storage and they should be stored in a database instead of a simple text file. These techniques are beyond the scope of this course.

<?php

session_start(); 

$_SESSION['name'] = $name; // store user name

$_SESSION['password'] = $pswd; // store user password

echo "Your name is ". $_SESSION['name']. “and your password is “.$_SESSION[‘password’]; //get the session data and display it

?>

The output is as follows:
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The reason for this message is that PHP may automatically be starting a session without any explicit instructions from the webpage I have created. In my php.ini file(accessed through the WAMP administration interface), we find the following:

; Initialize session on request startup.

session.auto_start = 1

; Lifetime in seconds of cookie or, if 0, until browser is restarted.

session.cookie_lifetime = 0

This shows that a session is automatically created for all my web pages with an indefinite life time (session terminates when I close my browser window). To deal with this “error” message without changing PHP settings, we can check if a session has already been started before trying to start a new one with the following code:

if(!isset($_SESSION)) 

{ 

session_start(); 

}

Let’s try the new script that now looks as shown below:

Table 7: Session example

	<?php

if(!isset($_SESSION)) //if $_SESSIOn is not *set*

{ 

session_start(); 

}  

$name=$_POST['user1']; //Get form data

$pswd=$_POST['pwd1'];//Get form data

$_SESSION['name'] = $name; // store user name

$_SESSION['password'] = $pswd; // store user password

echo "Your name is ". $_SESSION['name']. "and your password is ".$_SESSION['password']; //get the session data and display it

?>

if(!isset($_SESSION)) 

{ 

session_start(); 

}
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Figure 11: Login form
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Figure 12: Session contents
The same function (isset()) can be used to check whether $_SESSION[] variables have been set before setting them again. Consider the following script:

Table 8: Session example with pre-checking 

	<?php

if(!isset($_SESSION)) 

{ 

session_start(); 

}  

$name=$_POST['user1']; //Get form data

$pswd=$_POST['pwd1'];//Get form data

if(isset($_SESSION['name']))

{

  echo "Your name is ". $_SESSION['name']; 

{

else

{

  $_SESSION['name'] = $name; // store user name

  echo "Your name is ". $_SESSION['name'];

}

if(isset($_SESSION['password']))

{

  echo "and our password is ". $_SESSION['password']; 

{

else

{

  $_SESSION['password'] = $pswd; // store user name

  echo "and our password is ". $_SESSION['password']; 

}

?>


Session Lifetime: You can control a session’s lifetime with the ini_set() function. This function is used to set the “session.gc_maxlifetime” parameter which specifies the life of a sessions in in seconds as shown in the following example. The init_set() call must come before the session_start() function:

<?php

ini_set('session.gc_maxlifetime',900'); // 900 seconds == 15 minutes

session_start();

?>

Deleting Sessions: You may want to delete a session. For example, if the Amazon.com customer finally makes a purchase, you may want to refresh their shopping cart so that it does not contain what they have already purchased. You can use the unset() function as follows:

<?php

if(!isset($_SESSION)) 

{ 

session_start(); 

}
if(isset($_SESSION['name']))

{

    unset($_SESSION['name']); 

}

if(isset($_SESSION['password']))

{

    unset($_SESSION['password']); 

}

?>

This script will delete any data saved using the two variables “name” and “password”. If you prefer to destroy all data related to the session rather than some pieces of data, you can use the session-destroy() function as follows:

<?php

if(!isset($_SESSION)) 

{ 

  session_start(); 

  session_destroy();
}

?>

Garbage Collection: However, even when sessions are destroyed the data continues to exist until the garbage collector deletes the session files. The default lifetime of a session and the probability that the garbage collector will examine the session on session_start() call is made is set in your php.ini configuration file. The parameters that govern these two are the session.gc_probability, session.gc_divisor and session.gc_maxlifetime. The gc_maxlifetime sets the minimum lifetime of a session before the garbage collection starts. Garbage collection can start any time after the lifetime expires but with a probability governed by the percentage computed by gc_probability/gc_divisor. In this example, the chance of garbage collection starting is 1/1000 %. 

Poor garbage collection may cause session files to fill your server’s hard disk and also increase the risk that someone will doctor an old cookie and guess the SID for another user to access their records on your server. On the other hand, frequent garbage collection may load the server excessively and downgrade sever performance. For this reason, it is advised that you do not set a high probability of garbage collection. The default lifetime for a PHP session is 24min (1440 secs)

The default php.ini entries are shown below:

; After this number of seconds, stored data will be seen as 'garbage' and

; cleaned up by the garbage collection process.

session.gc_maxlifetime = 1440

; Define the probability that the 'garbage collection' process is started

; on every session initialization.

; The probability is calculated by using gc_probability/gc_divisor,

; e.g. 1/100 means there is a 1% chance that the GC process starts

; on each request.

session.gc_probability = 1

session.gc_divisor     = 1000

These parameters can be set from within PHP scripts as follows:

<?php

ini_set('session.gc_probability',100); 

ini_set('session.gc_maxlifetime', 900);

session_start();

?>

Cookies

As indicated earlier, a cookie is a small file sent by the HTTP server to you via your browser. It identifies you when you next visit the site that sent you the cookie. Cookies are part of HTTP header data and hence cookie processing should come before the HTML form (review HTTP header format in Topic 1). The setcookie() function is used to generate cookies. It has six parameters but three are key: 

· the name of the cookie, 

· the value of the cookie, and 

· the date the cookie should expire. 

Afte a cookie is generated in a PHP script, it will not be available to the server until a vistor requests the page again or refreshes the page. On the server, cookie information is accessed using the PHP  “$_COOKIE[]” associative array variable. The following examples show how to create a cookie and access its contents:

<?php

//To set time,  calculate X days in the future

//seconds * minutes * hours * X-days + current time

$ThreeMonths = 60 * 60 * 24 * 90 + time(); 

setcookie('AICM715Example', 1000, $ThreeMonths); 

?>

This cookie will:

· be named 'AICM715Example'
· have a value of 1,000

· expire in three months

To access the contents of a cookie use a script such as the following:

<?php

if(isset($_COOKIE[' AICM715Example ']))

{


$amount = $_COOKIE[' AICM715Example ']; 

}

else

{ 

echo "Sorry, your account is empty";

echo "Your account has  ". $amount;

?>

If there is no expiry time, the cookie is deleted when the browser is closed. Please explore cookies and sessions further using the PHP tutorials listed at the end of this topic.

Secure Design

Web applications are very popular with hackers. And hackers ted to be very knowledgeable about software tricks and vulnerabilities. It is essential for web application developers to thouroughly understand web application vulnerabilities. Some of the more popular hacker attacks are:

	Attack
	Explanation
	Mitigation

	Cross-Site Scripting (XSS)
	Injecting malicious code (Javascript) into a web page that others will view. Example injecting Javascript as comments on a blog
	Validate user input

Clean up user input to remove code




	SQL Injection 
	Inserting dangerous SQL commands into an HTML form
	Validate all user entries on the server

	Cross-Site Request Forgeries (CSRF
	Attacks that sends disguised commands that can execute on a site to which the target person is already authenticated. The malicious link could be disguised as an innocent image but end up sending a funds transfer request to you bank.
	Do not follow links blindly no matter who they are from. Most common origin are the social networks and chat rooms.

	Remote File Execution 
	Fooling a web application to execute a file with malicious content situated on another computer
	Verify all file names supplied by users to check their origin. See detailed discussion at: http://www.owasp.org/index.php/Top_10_2007-Malicious_File_Execution


	Denial of Service (DOS)
	Bombarding a server with a flood of CPU-intensive requests to essentially shut down a server
	Firewalls can filter out if DOS is not distributed. Distributed DOS is implemented with hundreds or thousands of hijacked computers and is impossible to stop.


Hacker attacks can result in very severe consequences for governmental and private sector organisations. The December 2010 attack on Google and other companies [http://www.wired.com/threatlevel/2010/01/operation-aurora/] targeted intellectual property assets. In some cases, hackers target financial data or even information on weapon systems. Hackers can use their skills to spy on individuals and use that information for criminal activities such as fraud and blackmail. In short, hacking is no longer a past time for idle teenagers but a mega-crime activity capable of causing international tensions. 

Every software developer should be well-informed about the risks to which they expose their clients. For the purposes of this course, it is important that at every level of software development, security be a key consideration. Neglecting to examine security concerns could lead eventually to litigation when your client discovers that you negligently disregarded security risks in designing  a software solution for the client. Some of the basic guidelines to designing secure web applications include:

· Validate input

· Guard your file system

· Guard your database

· Guard your session data

· Guard against Cross-Site Scripting (XSS) vulnerabilities

· Verify HTML form posts

· Protect against Cross-Site Request Forgeries (CSRF)

Security is a huge topic that we cannot do justice to in this topic. You are strongly advised to regular read articles in security websites such as the Open Web Application Security Project (OWASP) (http://www.owasp.org/)

Database Abstraction layer and MDB2
Different database systems and even different versions of the same DBMS may have different features and functionalities. Writing applications for a specific RDMS can be very restrictive. There have been efforts to write database abstraction layers (DBAL) which are tools that allow a software developer to write code that will work for any database system. This removes the needs to worry about compatibility with different DBMS. Web application developers have used PEAR DB for a long time. However, recently PEAR DB and Metabase decided to merge their software resources to create a new DBAL called MDB2. While it is quite easy to write simple SQL queries that work across different DBMS. However, when applications need to have the flexibility to “talk” to different DBMS then it becomes essential to be familiar with DBAL such as MDB2. Considerable effort is required to master these abstract layers but such skills elevate the developer a level above others and provide you with the ability to offer flexibility to the client. The alternative, which is quite common, is to learn to taylor your applications to a large variety of DBMS or restrict your development to the one or two DBMS you know well. Using an abstract layer like MDB2 allows you to create portable database-driven web applications. 

Learning Activities

Exercise 1

Write a PHP script that validates the following form to check that:

· The username has between 5 and 8 characters and is alphanumeric

· The password has between 5 and 8 characters and does not include semicolons and single or double quotation marks.

	<html><head><title>Ex 7-1</title></head>

<body>

<form method="post" action="ex7-1.php">

User Name: <input type="text" name="user1" /><br/>

Password:  <input type="password"  name="pwd1" /><br/>

</form>

</body>

</html>
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Exercise 2

Create a web application that will allow a student to check the courses offered in any semester of their program. Select only two programs in your University.
Exercise 3

Modify the application in Exercise 2 to provide an interface that allows departments to add courses to the existing database.

Exercise 4 

Add a login web page to the application in Exercise 2 that:

· Authenticates users against a database of users and 
· Ensures that, once they sign out their session expires and  they must login again in order to gain access to the application.
Exercise 5
Write an extension of the application in Exercise 2 that uses sessions to store the list of courses for which a student wants to register then prints out this list on the screen when the student has finished registering.
Forum: Participate on the discussion forum on web application security.
Article Discussion: Read the article[http://www.wired.com/threatlevel/2010/01/operation-aurora/] and present your views regarding the implications of these attacks for web developers.

Self Study : Write a short paper on the pros and cons of MDB2
Assignment

Present a discussion of the security considerations that a web applications developer need to consider and the possible design strategies that take care of the security needs of web applications. The presentation should not be more than six pages.

Summary of Topic

In this topic we have examined in detail how we can extract data from a database using PHP. We also looked at how to write data into a database using INSERT. Sessions and cookies were discussed at length and examples of their use provided. The challenges surrounding web application security were discussed with suggestions made regarding how to design secure web applications. Finally, an advanced database API called MDB2 was introduced as means to write web applications that were not “hard wired” to a specific database software.
Assessment

Please find the review Quiz 4 online at http://learn.egerton.ac.ke
Further Reading Materials

Books:

Harvey M. Deitel and Paul J. Deitel (2007). Internet & World Wide Web: How to Program (4th Edition). Prentice Hall( ISBN-10: 0131752421, ISBN-13: 978-0131752429)

Converse, T.  and Park, J.(2004).PHP5 and MySQL Bible. Wiley Publishing
Sklar, D. (2004). Learning PHP 5: A Pain-Free Introduction to Building Interactive Web. O'Reilly Media

Web-Based HTML Tutorials

Sessions and Cookies

· http://www.phpro.org/tutorials/Introduction-To-PHP-Sessions.html
· http://www.w3schools.com/php/
· http://www.tizag.com/phpT/

Security

· http://www.owasp.org/

· http://www.ibm.com/developerworks/opensource/library/os-php-secure-apps/index.html
· http://knol.google.com/k/securing-php-web-applications#
· http://www.symantec.com/connect/articles/securing-php-step-step
MDB2
· http://pear.php.net/manual/en/package.database.mdb2.intro.php
Online PHP Books

· Gutmans,A., Bakken,S. and Rethans, D. (2004). PHP 5 Power Programming. Prentice Hall  [http://www.informit.com/content/images/013147149X/downloads/013147149X_book.pdf]
· Smyth, N. (2007).PHP Essentials http://www.techotopia.com/index.php/PHP_Essentials
· Hudson, P. (2003 - 2009). Practical PHP Programming. [http://www.tuxradar.com/practicalphp]
· Wikibooks. PHP Programming. http://en.wikibooks.org/wiki/PHP_Programming
Topic 8: Fundamentals of Information Architecture

2 Hrs Lecture, 2Hrs Practical
Learning Outcomes

On successful completion of this topic the students will be able to:

Knowledge and Understanding

· Describe the process of website development and the roles of website development team members

· Describe the tasks of website design and their sequencing. 

· Discuss the tools and techniques of website design including structure diagrams and wireframes.

· Outline the key principles of website usability and accessibility analysis and design.

·  testing, maintenance

Skills

· Prepare a website charter document including team selection, site mission and site concept diagram.

· Create website structure diagrams, navigation systems and wireframes.

· Carry out content analysis and categorise content to create basic website structure and navigation system. 
Key Terms
	Requirements Analysis
	Requirements in the context of software design are what the client wants the system to do for them, in other words, the features, functionalities, and operating constraints of the software system.

	Prototype
	In the context of web design, a prototype is a mock-up website that reflects the structure, behaviour and appearance of the full-scale website used to obtain feedback from a client and site developers.

	Usability
	Usability is the ease of use of a device, software or 

	Content Inventory
	Content inventory is an inventory of the information and media assets in an organization expected to be hosted on a website.

	Controlled Vocabulary
	Controlled vocabulary is the well-considered, negotiated and harmonised labelling system used to label items and locations on a website. Inconsistent labelling can create confusion in visitors to a website who may not be able to distinguish, for example between a “course” and a “program” if these terms are used inconsistently on the website.

	Taxonomy
	Taxonomy is the art of scientific classification. Information architecture requires that content be classified and categorised as part of the process of developing a site structure.

	Navigation
	A website is a visual location that requires navigational aids for the visitor just like towns and cities have maps and road signs. A good navigation system ensures that visitors can find what they require with minimal effort.

	Wireframes
	Wireframes are a tool to sketch out the structure of a website interface showing where key components will be located including such items as a site banner, navigation panel and search box.


Introduction to Information Architecture

Information architecture (AI) is a relatively new discipline that has grown in importance as people strive to create “good” websites. A dictionary definition of AI includes:

· The structural design of shared information environments

· The combination of organization, labeling, search, and navigation systems within websites and intranets.

· The art and science of shaping information products and experiences to support usability and findability.

· An emerging discipline and community of practice focused on bringing principles of design and architecture to the digital landscape.( Morville and Rosenfeld, 2006.)

The key aims of AI include to:

· Organize the site content using taxonomies and hierarchies of information.

· Help design teams and clients to conceptualize the site and its structure.

· Design fundamental site navigation systems.

· Design site content editing standards and processes. and

· Create search optimization standards and strategies. (Lynch and Horton, 2010)
In this topic, we will cover areas of AI that have direct bearing to website design. AI provides a conceptual foundation for structuring websites. We shall endeavor to acquire the core principle of AI to be directly applied to website architecture and structure. Without a good underlying structure and navigation system, a website may appear attractive due to flashy graphics but have low usability. Our aim is to attain high usability and also good aesthetics. 

At a conceptual level, we shall look at website teams and the website development process, requirement analysis and user research, content analysis, navigation systems and site architecture. We shall also examine usability and accessibility concepts and consider site security and privacy. On a practical level, we shall look at website construction tasks and scheduling and as well as testing.

Project Management and Project Teams
Site Creation Process
The first step in the website development process is, together with the client, define a clear mission and strategy in answer to the question: What is the purpose of this website? The purpose will guide every other aspect of the site development process and set the criteria for defining success. 

The next key step is to define the skill-sets required to develop the site from start to finish. The typical site development team is described later in this section. 

The third key requirement before engaging in the details of site development is to develop and negotiate a Project Charter or contract that describes what you intend to do and why, what technology and content will be needed, how long the process will take, what you will spend to do it, and how you will assess the results of your efforts.  The project charter document is the roadmap for the site development process. It should define key milestones and indicators of success at each point by indicating the outputs of each stage of the development process.
Project Team Structure

The key skill sets required in a web site development team typically consist of:
· Strategy and planning

· Project management

· Information architecture and user interface design

· Graphic design for the web

· Web technology

· Site production

In small projects one person can take up multiple roles while in large projects, each roles would have a team with specialized skills. As an example, web technology includes content editing, database design, and web programming. In a small project, one person could provide all these skill but in larger more complex projects, you would need more specialized individuals who have expertise in specific areas such as user interface design or AJAX.

Figure 1: Core website development team


Site Team Roles
The following is a description of team roles and responsibilities in a typical large website project (Lynch and Horton, 2010):

	
	Key Team Role
	Responsibilities

	1
	Project stakeholder or sponsor
	· Person or group responsible for initiating the web site project.
· Usually client or customer for the web site development work
· Provides the overall strategic vision and purpose for the site
· Act as a liaison to the rest of the sponsoring organization, 
· provide critical domain expertise, 
· coordinate with the larger goals of the sponsoring organization, and 
· deliver site content and domain expertise to the project.
· Typically responsible for
·  third-party or external content contracts, 
· other media licensing negotiations, and 
· coordination with other marketing, information technology, and communications efforts at the sponsoring organization or company.
· Important for sponsor to understand their role, failure to deliver will cause project to fail

	2
	Web project manager
	· Coordinates and communicates the day-to-day tactical implementation of the web site project, acting within the constraints of the project charters and goals, project budget, development schedule, and quality objectives laid out in the planning stages.
· Keeping the overall team activities focused on the site strategic objectives and agreed deliverables, and he or she continually monitors the scope of the project activities to ensure that the team stays “on time and on budget.”
· Primary contact between the web team and the sponsor and 
· Manages the overall communication among creative, technical, and production elements of the web site team
· Create and maintain the project planning and strategy documents, budget spreadsheets, project schedules and Gantt charts, meeting notes, billing records, and other project documentation that details the team’s activities (fig. 1.1)
· In larger web projects the project manager is not normally part of the hands-on production team, but in smaller in-house projects the sponsor, design lead, or technical lead may also act as the project manager for the site team

	3
	Usability lead
	· Shape the overall user experience
· Works closely with the information architect—the same individual often fills both information architect and usability roles
· Primary user advocate on the development team
· Responsible for:
· user testing, 
· user research and persona development, and 
· universal usability standards for the site project
· In the initial stages of design, is responsible for running interviews, field studies, and usability tests and for producing personas and scenarios to inform project requirements
· tests the designs with users and gathers feedback for the site designers and developers (prototypes, wireframes, diagrams)
· In the final stages of a project, evaluates the effectiveness of designs through additional field studies and user testing and ensures that universal usability goals are met
· Responsible for evaluating the success of the project (Does the site accomplish the goals? Are users successful and satisfied with the design?) and for measuring project outcomes (Are more users visiting the site? Is the site producing more revenue?)
· 

	4
	Information architect
	· Organizes and categorizes web site structure and content
· Most active early in the design and planning phases of the project, developing content categorization schemes, consistent site terminology, content structure across the site, and site architecture diagrams that explain the overall site planning to both the sponsor and the web team members
· Work closely with the site designers to craft page “wireframes,” the diagrammatic page grids that show how various areas of the page will be used to support site identity, navigation, and page content.
· Often have a background in library science, using controlled vocabularies, carefully designed content and navigation nomenclature, and search techniques to help users find relevant content
· Primary deliverables are usually charts and diagrams: site architecture overviews, page wireframes, and user interaction explanations.

	5
	Art director
	· Overall look and feel for the web site, 
· establishing the site typography, 
· visual interface design, 
· color palette standards, 
· page layout details, and the particulars of how the graphics, photography, illustration, and audiovisual media elements of the site come together to form an integrated whole
· Should be well versed in user interface design, web navigation, and site architecture.
· In smaller projects an experienced web art director often assumes the information architecture and usability roles in addition to directing the visual design of a site.
· Supervises the conversion of design sketches into the detailed specifications of graphics and typography that the page engineers will need to create html page templates (fig. 1.3)

	6
	Web technology lead
	· Acts as the bridge, translator, and plain-English communicator between the technologists and the creative and project management elements of the team
· Must have a broad grasp of web publishing environments, development languages and web development frameworks, web database options, and network technology
· Creates the general blueprints for the collection of technologies that will support the chosen web site technology framework, including:
·  content management, 
· rss (Really Simple Syndication) or other xml (Extensible Markup Language) content formats, 
· database integration and support, 
· custom web programming, and integration with other applications or databases that supply content or interactive features to the web site
· Provides the primary data-processing architecture for the project, determining the technical specifications for the overall web development framework, assessing the developing strategy and goals, and matching those needs to appropriate technology solutions
· In larger projects typically manages teams of programmers, network or server engineers, database administrators, software quality assurance testers, and other information technology professionals that support the production and design teams

	7
	Site production lead
	· Responsible for converting initial web site page mockups, designs, and wireframes into html pages.
· Manages the work of building the site’s pages, either directly in “plain” html or within a web content management system (cms) or using web site production software such as Adobe Dreamweaver
· creating the master page templates in xhtml (Extensible HyperText Markup Language) and Cascading Style Sheets (css), validating page code, and assembling the work of the information architects and site graphic designers into finished page templates ready to be filled with content
· If a CMS is used to deliver the finished content, convert HTML/CSS page templates  into the required format
· In larger projects the site production lead usually manages a staff of web designers who fill pages with content, integrating finished text, graphics, and audiovisual elements on each page and linking pages to the larger web site and (usually) to other web pages on the Internet.
· In many web teams the site production lead also manages the work of site editors and copywriters

	8
	Other Team Members:

· Site editor Web graphic designer

· Interactive designer (Flash, JavaScript, Ajax)

· Media specialist (photography, illustration, audiovisual, Adobe Flash)

· Web application programmer (.Net, Java, PHP/Perl, Ruby)

· Web page engineer (xhtml, css, JavaScript, Ajax)

· Database administrator

· Web systems expert or webmaster

· HTML page coder

· Site editor

· Site copywriter

· Content domain expert (content coordination, research)




Site Development Tasks and Schedule
The traditional software development process has four key stages. Modern interative methods repeat these stages repeatedly through the development of several prototypes that culminates in a final finished product. The key stages are:

Requirement analysis: In this stage the client’s needs in regard to the purpose, features and functionalities of the software are determined using interviews, observation, group discussions and document analysis. Persons trained in requirements engineering and systems analysis typically are engaged in this stage.

Design: In the design stage, the structure and operational designs of the website including site structure and navigation would be developed and presented for feedback from other developers and the client. Designs for software modules media components and databases would be 

Implementation/Construction: In this stage, the software is constructed. When using iterative methodology, the analysis, design and construction may be cyclic with each round producing a new module or component to bring the project closer to completion. However, in the traditional “waterfall” model, each step is completed before the next step begins. 

Testing: In the waterfall model, testing is done after the construction is complete. This approach is quite risky because errors are expensive to correct at this stage. Indeed, the client has to wait until this stage before they can see what they paid for. The prototype and spiral models both allow the client to see teh product before the project proceeds very far and request for modifications ealy in the process. Testing is done continuously in these latter models.

Maintenance: After the software is deployed, it requires to be updated, enhanced and any existing issues dealt with. These are the maintenance tasks.
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Figure 2: Software development models: waterfall, prototype, spiral.

Source: http://commons.wikimedia.org
Website Development Tasks.

The charts and diagrams below are from the excellent free online book Lynch and Horton ( 2010). Figure 3 illustrates the sequence of the key website development tasks. 
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 Figure 3: Gantt charts of key website development tasks.

Source: (Lynch and Horton, 2010)
Careful examination of this chart will reveal that it follows the general waterfall model of requirements->design->construction->testing

Site Structure

Once the development team has acquired enough information regarding the purpose of the site and collected and classified the content, the information architect, together with usability experts, create a site structure and navigation system. Figure 4 illustrates what an initial site model looks like. Note that the content analysis is required to identify the categories of content which form the boxes immediately under the home page. These form the navigation links for the website. 
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Figure 4: Initial site structure showing mapping between site structure and folders on the server
As the design moves from the hands of the client and the AI people to the programmers and content editors, more details are added to the site structure as shown on the right hand diagram in Figure 5
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Figure 5 Example of a website structure
Site Structure Themes

The  possible site structure themes are rather limited. The most common themes are:

· Linear sequences suitable for books or tutorials

· Hierarchies suitable for medium size websites

· Webs that are useful for large sites with complex content

These themes are illustrated in Figures 6 – 8
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Figure 6: Linear sequences
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Figure 7: Hierarchies 
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Figure 8: Web structure
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Figure 7: Site structure theme in relation to content types

In summary, site structure needs to relate to the type of content in the site. Most wbsites fit a hierarchy but more complex sites such as an online newspaper or video site may be impossible to structure in this way. For an illuatrstion of full scale site maps, see: http://www.gdoss.com/web_info/CAPTUS_site_ias.pdf
Wireframes and User Interface Design
Wireframes are used to design the user interface consisting of the visual components of a web page. They are used to show the location of various components of the page such as a search box, help link and navigation links. The items that might appear as standard elements of a web page wireframe include:

· Organizational logo

· Site identity or titles

· Page title headlines

· Breadcrumb trail navigation

· Search form

· Links to a larger organization of which you are a part

· Global navigation links for the site

· Local content navigation

· Primary page content

· Mailing address and email information

· Copyright statements

· Contact information
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Figure 9: Relationship between site structure and interface design with a wireframe
As the content editors and graphics artists add content, the wireframe is transformed from a bare frame to a complete user interface. Programmers would normally add interactivity to the website by implementing data-driven features. Figure 10 shows the transformation of a wireframe into a full-fledged site with all the visual components in place. See some full-scale wireframe examples at http://www.gdoss.com/web_info/PRI_wireframes.pdf
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Figure 10: Transformation of a bare wireframe into a full-fledged interface.
Interface Design Considerations

Consider the location of the key user interface components in the wireframe below:
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Figure 11: Positioning of user interface components
Research has shown that users expect to find these components at certain places on the webpage as shown in Figure 12. The user interface designer needs to take these expectations into consideration if high site usability is to be achieved. 
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Figure 13: User expectation regarding location of key interface components
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Figure 14: User interface layout considering user expectations 

For a more detailed discuss of website interface design, see http://www.edtech.vt.edu/edtech/id/interface/index.html
Usability and Accessibility
Usability and accessibility have become increasingly important both due to legal trends to cater more and more for the visually and physically disadvantaged (see http://www.usability.gov/) and also because organizations desire to provide access to their websites to all without discrimination. The foundation of usability design is Universal Design. Universal design is a single design that meets broad needs of system users and is often less costly than creating multiple designs to cater for different special needs user groups. The principles of Universal Design that usability leads strive to achieve are:

1. Equitable Use: - The interface should provide the same means of use for all users.
2.  Flexibility in Use: – Use a design that accommodates a wide range of individual preferences and abilities.
3.  Simple and Intuitive Use:- The interface is easy to understand, regardless of the user’s experience, knowledge, language skills, or current concentration level

4. Perceptible Information:- The interface communicates necessary information effectively to the user in spite of the user environment or their sensory abilities
Testing and Maintenance
Different types of testing are done at various levels during the development of a website but, finally, the client must verify that the site meets their needs. Acceptance testing is the type of testing conducted by the client to verify that the site meets the user requirements. In engineering completion certificates are given by the client after a project is complete. This certificate allows the contractor to claim final payment for the project. In the same way, acceptance testing would form the last stage before the project is declared complete. Testing identifies deficiencies and conforms that software operates as intended. For further discussion on testing see http://www.softwaretestinghelp.com/web-application-testing/
Once a site is complete, it is essential to market it and monitor the traffic to the site. Google provides a tool called Google Analytics for monitoring a website statistics. However, some Javascript code needs to be inserted into your website’s pages for Google Analytics to be able to monitor the usage of these pages. A free open source called AWSTATS can also be implemented in your web server for the same purpose. We shall look at these and other tools in greater depth in Topic 9.

A process should be set up in the client organisation to make changes and corrections to their webpage. Typically, a web change management process is established in which a person, called a webmaster, is assigned responsibility to maintain the site. Requests for changes or new content usually will be authorised through an agreed process and documented before the webmaster implements the changes. Such a process ensures that all content on the website is sanctioned by the organization’s top managers.  Automated web publishing tools, called Content Management Systems (CMS) often have a workflow feature that allows the content authorization process to be conducted online. Such a workflow feature is essential for websites that are frequently updated such as an e-commerce or media website.  Finally usability, accessibility, testing and site maintenance were briefly examined. In the next topic, we shall discuss website management and related software tools.

Learning Activities

Exercise 1
Select three popular educational or research websites in your country and assess their:

· Site structure

· Navigation system

· Site usability
Make a short report on your findings an submit via email to the instructor.

Forum: Participate on the discussion forum on information architecture and related site desite techniques. 

Self Study 1: Review the relevant chapters in the Web Style Guide and apply as much of the proposed methods as possible in your small scale website project
Assignment
i. Select a possible real-world website project and prepare the site mission and project charter after meeting and discussing the site purpose and requirements with the client.

ii. Collect, analyse and categorise the content.

iii. Develop a site conceptual design, site structure and navigation system using the tools described in this topic and obtain the client’s feedback on the 

iv. Create a site prototype and select the technologies to be used to implement the site.

. 
Summary of Topic

In this topic we examined the typical website development process for large website projects and looked at the makeup of the development team. The team roles and responsibilities were discussed and the sequencing of typical website development tasks illustrated. The key task of information architecture that involves analysing the website content, creating the site structure and navigation system was presented. Various site structure schemes and their application were considered. The use of wireframe models for site interface design was presented together with the user expectations regarding how interface components should be positioned on the website.
Assessment

Please find the review Quiz 4 online at http://learn.egerton.ac.ke
Further Reading Materials

Books:

Morville, P. and Rosenfeld, L. (2006). Information Architecture for the World Wide Web: Designing Large-Scale Web Sites. O’Reilly Media
Louis Rosenfeld, L. and Morville, P. (1998). Information Architecture for the World Wide Web. O'Reilly Media. Chapters available at: http://oreilly.com/catalog/infotecture/chapter/ch02.html
Web-Based IA Resources

· http://sixrevisions.com/usabilityaccessibility/information-architecture-101-techniques-and-best-practices/
· http://www.finance.gov.au/e-government/better-practice-and-collaboration/better-practice-checklists/information-architecture.html
· http://www.webdesignfromscratch.com/website-architecture/
· http://articles.techrepublic.com.com/5100-22_11-5074224.html
· http://www.digital-web.com/topics/information_architecture/
· Information Architecture Institute: http://www.iainstitute.org/library/
· http://www.fatpurple.com/2010/03/01/web-information-architecture-deliverables-and-diagrams/
Free Web Design E-Books
· Lynch, P. J. and Horton, S. Web Style Guide: Basic Design Principles for Creating Web Sites. Available at http://www.webstyleguide.com
· 15 Excellent web design e-books: http://speckyboy.com/2010/03/19/12-must-have-free-downloadable-web-design-books/
Journals:

· Journal of Information Architecture: http://journalofia.org/volume1/issue2/

Topic 9: Web Content Management and Content Management Systems

2 Lecture hrs; 2 Practical Hrs.

Learning Outcomes

On successful completion of this topic the students will be able to:

Knowledge and Understanding

· Describe the structure and purpose of Information Management Frameworks.
· Describe the methods used to monitor and measure website performance and quality.
· Explain how search engine optimization is carried out.
· Describe the typical systems for web content collection and coordination.

· Justify the need for capacity development in relation to website maintenance.

· Describe the features and benefits of Content Management Systems.

Skills

· Upload website content using website control panels. 

· Evaluate web content.
Key Terms
	Web Science
	An emerging discipline that involves a study of the dynamics of the web as a social medium and as a catalyst for new interactions, new technologies and new information architectures.

	Content Management System
	Software that automates the publishing of web content and simplifies the management of this content. CMS use databases to manage content and many have workflow features that allows online authorisation to simplify the publishing process.

	E-production
	E-production is the process of producing e-content or web content.

	File Transfer Protocol (FTP)
	Tools used to update and manage websites rely on the File Transfer Protocol. The protocol is used for uloading files to a remote server or downloading files. Several free FTP clients (e.g., Filezillar) are available on the Internet.

	Search Engine Optimization (SEO)
	SEO are the techniques of creating web sites that have content that is easily accessible to web crawlers for the purpose of optimizing the rating of the website in the search engine rating algorithm.

	Web Spiders/Crawlers
	Web  crawlers or web spiders are software that follow hyperlinks in web documents and create an index of the web which includes a rating of the websites visited using proprietary algorithms.


Introduction to Web Content Management
Modern websites are dynamic and require continuous updating, metering, backups and enhancements. The common website management tasks include:

· Analysing all links on a website to identify and correct broken links

· Conduct regular backups to protect content against system failure

· Analysis website statistics to identify the content that is most popular and such other information about users that you may desire such as the countries where your visitors come from.

· Updating content to ensure it is accurate and up to date.

· Manage the content publication processes in the institution or organization

· Improve website standards and performance measures

· Install new tools such as a new forum, mobile messaging interface, or search capability.

· Continuously assess the security status of your website to ensure it is protected from known threats.

· Website managers should also be able to generate reports on the status of content on the websites they manage. In other words, be able to answer questions about what kinds of documents of each type that they host and how large their collections are.

Alignment with Strategic Plans
Strategic plans define an organizations trajectory towards their desired future. Websites must fit into these strategic plans as tools used to achieve the organisation’s objectives. Professionals who create and manage websites need to be able to identify the role the websites play in the context of their organization’s strategic plan. Some of the key questions that need to be answered are:

· What is the role of your website in attaining your organisation’s strategic plan?

· What objectives does the website help to achieve?

· What will be the indicators of this attainment?

· What inputs are required to facilitate the development of required websites?

Information Management Framework 
An information management framework is the set of policies and procedures that guide an organizations handling of information creation, storage, distribution, updating an archiving information. In other words, it enables strategic management of information assets. The information management framework provides a link between an organizations information policies and its strategic plan. Information Management Frameworks is a part of overall knowledge management that seeks to identify and preserve knowledge and information assets in an organization. It is important to project into a future where organizations will need to learn how optimize the returns from their information assets. Though 20th century thinkers such as Peter Drucker have recognized the critical role of knowledge in contemporary economies, few organizations have moved to create structures and systems to manage information and knowledge. Information Management Frameworks are a move in that direction. It allows organizations to identify their informational needs and deficiencies in support of their strategic objectives hence improve their capability to fill any informational gaps or to better use informational resources.

The following is a sample Information Management Framework 
Table 1: Sample Information Management Framework [Government of Alberta]
	Information is an important strategic asset for the government — as important as people, capital and technology. Like other corporate assets, information must be managed. The Government of Alberta’s Information and Technology Strategy, adopted by the Deputy Ministers’ Committee in 2001, recognized the need for improved management of information assets. Specific themes in the strategy related to improving access to information and services, improved accountability and skills development for staff in managing information, and improved sharing of information to realize its strategic value to the government. More recently, the Government of Alberta Enterprise Architecture also called for a more disciplined and consistent approach to the use of information and information technology to support business objectives.
Information Management (IM) involves the planning, directing and controlling of all of the government’s information assets to meet corporate goals and to deliver programs and services. Currently, there are a number of communities of information professionals that support information management in government. Each community of practice reflects a different emphasis of the government’s business interests. There is a need for greater coordination across the various professional communities and more consistent practices related to managing information assets, at both the ministry and corporate levels. Otherwise, the government risks losing corporate memory, not being able to meet its legal obligations, and failing in its commitment to provide Albertans with improved access to information and services.
The Response
This Corporate Information Management Framework, approved by the Deputy Ministers’ Committee in 2003, is meant to guide a disciplined approach to managing information assets that is consistent across the government. Its focus on information content and the use of information will enable the government to capitalize on the value of its information assets.
Key Themes of the Framework
· Accountability. Managing information is everyone’s responsibility. Accountability at the ministry level and at the corporate level will ensure adequate resources and attention are devoted to the management of this key corporate asset.
· Establishing a disciplined approach. This framework provides a more consistent and disciplined approach to information management across government.
· Security of information. The government is entrusted with personal information of Albertans. This information must be adequately protected from unauthorized access and disclosure to protect the privacy of individuals, regardless of the form in which the information is held.
·  Flexibility. The framework has been developed to be robust enough to account for the wide variety of information activities that occur across the government and to apply in the context of continual reorganization, re-engineering and renewal of government programs and services.
· Working smarter and working together. The framework has been developed to support the current electronic work environment, the increased sharing and cooperation across ministries and with those who have corporate responsibilities for information


(Source: From: http://www.im.gov.ab.ca/imf/pdf/IMFrameworkSummary.pdf)
For an example of a more detailed discussion of information management framework and information architecture, see: http://www.alia.org.au/groups/active/presentations/williams.html
Web Metrics
Metrics is measurement. It is said that what cannot be measured cannot be improved. Website analysis is now an essential activity for any serious website because it is the only way to measure the performance of your website. A number of tools are available for collecting information of your website. Google provides a tool called Google Analytics that, when properly set up, collects website information and provides detailed reports on the same. Some of the features of this tool include:

Mobile Tracking: Tracking mobile websites, mobile applications and web-enabled mobile devices, including both high end and non-javascript enabled phones. 
Internal Site Search: Understand visitor intent, find out what your visitors are really looking for and speed up time to conversion. 
Benchmarking: Find out whether your site usage metrics underperform or outperform those of your industry. Opt-in benchmarking compares your key metrics against aggregate performance metrics while preserving the confidentiality of your data. 
Google analytics also tracks Flash, video, Ajax, Web 2.0 and social network application tracking. 

AWSTATS
AWSTATS stands for Advanced Web STAtistics. Unlike Google Analytics that collects information through Javascript inserted in web pages, AWSTATS analyses server logs. Some of the features of AWSTATS are:

AWStats' reports include a wide range of information on your web site usage:

· Number of Visits, and number of Unique visitors.

· Visit duration and latest visits.

· Usage by Months, Days of week and Hours of the day (pages, hits, KB).

· Domains/countries (and regions, cities and ISP with Maxmind proprietary geo databases) of visitor's hosts (pages, hits, KB, 269 domains/countries detected).

· Most viewed, Entry and Exit pages.

· Most commonly requested File types.

· Visitor's Browsers (pages, hits, KB for each browser, each version, 123 browsers detected: Web, Wap, Streaming Media browsers..., around 482 with the "phone browsers" database).

· Visitor's Operating Systems (pages, hits, KB for each OS, 45 OS detected).

· Robots visits, including search engine crawlers (381 robots detected).

· Track Downloads such as PDFs, compressed files and others

· Search engines, Keywords and Phrases used to find your site (The 122 most famous search engines are detected like Yahoo, Google, Altavista, etc...)

· HTTP Errors (Page Not Found with latest referrer, ...).

The other better known open source web metric tools are Analog and Webalizer. Sawmill is a commercial web metrics program (http://www.sawmill.co.uk/). AWSTATS needs to be installed on your server hence has the advantage of being fully under your control unlike Google Analytics which runs on Google servers.  Some sample reports from Google analytics and AWSTATS are provided in the following pages:
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Figure 1: Google Analytics comparison (benchmarking) report
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Figure 2: Google Analytics basic report
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Figure 3: Google Analytics example of traffic mapping

Note: Radius of circle shows relative number of visitors from that location
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Figure 4: AWSTATS basic website report
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Figure 5: Sample AWStats -Visitors by country

Content Evaluation and Review

Many websites now have survey questions built into their web pages intended to obtain instant reader rating. It is important to continuously rate and assess the relevance and quality of your website because the needs of your visitors are dynamic and their needs change. Technologies also change so that what was considered a top rate design five years ago may be rated poorly by today’s standards. 

Reviews can be carried out by targeted website visitors or by groups within the organization that owns the website.  It is important to balance the views of each group so that ratings do not have an excessively introverted view or excessively extroverted view. What visitors rate irrelevant needs to be weighed against its archival or historical value.

The following is a sample of web content evaluation parameters from the point of view of an academic institution. Evaluation is a measure of worth which is partly empirical and partly subjective.

Table 2: Sample academic web content evaluation criteria

	Authority
	Who is responsible for the page? What are their qualifications and associations, and can you verify them?

	Currency 
	Are dates clear when the website was first created and edited?

	Coverage  
	What is the focus of the site? Are there clear headings to illustrate an outline of the content? Is the navigation within the website clear?

	Objectivity 
	Are biases clearly stated? Are affiliations clear?

	Accuracy 
	Are sources of information and factual data listed, and available for cross-checking


Source:  http://www.studygs.net/evaluate.htm 
Archiving and Backups
Many organizations do not erase their content but create archives that continue to be accessible for many years. It is crucial to categorize your content in relation to its “expiry date”. Some information is time-independent while others is valid only for a time. For example, a one-time course offering announcement may be useful only until the course ends. 

Archiving is carried out to preserve information. It may be archived on the same server that provides web services while backups are a method of creating copies of the information on your computer system and storing it elsewhere as a way to protect you against loss or damage of the primary information resource. The objectives of archiving and backups are different but their methods may be similar. 

In the ideal scenario, archives should remain online and accessible. For example, newspaper issues many years old may be archived in such a way that visitors can continue to search them. However, the primary search interface on the site may not touch the archives. Instead, a separate search interface may be provided for the archives to improve site performance since most people would be expected to be searching the current issues and not the years-old issues of the newspaper. 

While many CMS have backup features, it is important to test these features before you can depend on them. Failure to test could lead to a situation where you have a false sense of security only to discover after a disastrous loss if information that your “backups” do not work when you attempt to restore a site from backups.

Mission-critical web content should be mirrored across more than one server meaning that you have more than one live copy of your website and a complete shutdown of one site will not leave you inaccessible. This redundancy strategy is an important disaster management and business continuity strategy.

Search Optimization
The key to good search engine ranking is compelling page content that is well organised and structured. Both internal and external ranking factors are used by search engines to rate websites. One of the most useful ways to increase rating is to insert a link to your website on a highly rated website.

· Internal Rating Factors: These include the characteristics of the text and links within the page such as page title, headings, file names, alt text in <img> tags, —the page title, content headings, the body text, the alternate text in <img> tags, web links both internal to the site and external to other sites, hyperlink text and the frequency and distribution of topical keywords. Organized meta-information such as keyword meta content keywords and keywords especially early in the page content.
· External Rating factors: Links from high-ranking pages are the most important factor in determining rank, but overall volume also counts. It is also important how many people click on your link in these web pages.
Search engine crawlers analyze the text, links, and some of the HTML markup of your web page and then rate the page based on statistical analysis of the words on each page. Certain features make your site content invisible or obscured to crawlers. These include images and multimedia content, large amounts of Javascript or CSS at the top of the page, complex URL, slow loading pages, keyword spamming, use of iframe and frames and page redirects.
The key to site optimization is creating rich useful content that is well organized with carefully written headings, navigation system, page titles, directory names, link text, introductory paragraph, image ALT text, web page file names and content meta tags.

Coordination and Accountability
The processes an organization uses to publish content on their website will determine the quality and reliability of their content. A website publishing policy would establish systems that ensure that all key content is published. One of the ways to implement such a policy is to create a method of documenting distribution channels for all documents published in an organization and criteria that permits employees to determine if a document is to be placed online. 

If such a policy is accompanied by a web publishing workflow process and tools, then publishing will be as simple as logging in to the workflow tool and uploading the document to the proposed section of the website or providing the classification that allows the document to be placed in the right part of the website.
In a complex organization, it will be necessary to identify and train people who are in charge of providing the content for different aspects of the organization. For example in a company that provides an array of services, there would be people who can provide accurate information on different and upcoming services. A research institution may have several research groups working in different areas. Each area would ideally be responsible for the content they put out in the context of the organization’s public relations and publication policy.
Proper coordination would ensure that two people from the same organization do not attempt to publish the same content. At the same time, it is important to set up quality criteria that ensure that the organizations quality standards are consistently observed. 

The website is an organization’s public face. It is very public because it is globally accessible. It is often the first interaction people have with that organization. The first impressions created by the website may be difficult to erase or revise later. Therefore, it is doubly important that the public face be well groomed and provide consistent quality to the visitors. 
Some of the indicators of website quality include:

· Findability – the ease of finding the content the visitor seeks

· Usability – the ease of navigating the website and accessing the content, aesthetics

· Performance – the apparent “slowness” or “fastness” of the website.

· Depth – the depth of content provided about the organization

· Responsiveness – the ease and speed of communicating to the organization through their website.

· Accuracy and currency – The accuracy of information (correctness) provided and assurance that it is the latest information.

Capacity Development
The development of expertise in any discipline is a long term process that depends a lot on the challenges that the learner faces and their access to information on how to overcome these challenges. As organizations progress in their online process, staff will need more and more advanced skills to work with the Web and the Internet. Some of the key basic areas include:

· Computer literacy – expertise at using operating systems, word processors, web browsers

· Security – how to secure their computers and the digital assets stored on those computers

· Effective use of search engines to locate online resources

· Managing various file types and multimedia content such as images, video and sound.

· Creating basic e-content with the most effective tools

At a more advanced level, users will need to be able to manage data backups, content management, e-production of multimedia content and some basic usability principles. 
Therefore, a good website manager will want to track user needs and prempt skill deficiencies by proactively organising skill development events. Several online providers have free onlone content that would be useful for such purposes. Key ones include:

· Microsoft Digital Curriculum: http://www.microsoft.com/about/corporatecitizenship/citizenship/giving/programs/up/digitalliteracy/default.mspx
· Alison http://alison.com/
Content Management Systems

As websites become bigger and more complex, it has become more and more difficult to manage. Content Management Systems (CMS) are software that simplifies the creation, publication and tracking of web pages. CMS simplify the content creation process by proving a template system into which new content is dropped. The look and feel of a website can be easily changed if a CMS is used while a similar change to a collection of individual web pages would take much more effort.

The more decent CMS provide workflow modules that shorten and atomate the content publishing process. Content creators can submit the content to the CMS and have the system notify all also who need to authorise the content in the right sequence. Changes can be handled online without ever printing any documents. 

CMS store content in a database and provide varied features based on modules, component or plug-ins. Content management systems typically have four key subsystems: 
· Authoring subsystem: The mechanism of creating and placing the digital content into the database 
· Workflow subsystem: The approval process for content publication 
· Storage subsystem: Linkage to a database management system for purposes of managed storage 
· Publishing subsystem: Displaying or hiding the content from the database
CMS have management interfaces to manage users and modules. Some of the more sophisticated CMS have advanced modules. Joomla users, for example, have a module called Jentla that allows Joomla to manage up to 1,000websites with ability to carry out partial or full replication of each website. 

A considerable number of proprietary and open source CMS exist and continue to be developed. Therefore, each organization needs to evaluate the options available to select the one best suited for their strategic needs. It is important to consider availability of local expertise, suitability for your type of content, complexity, stability, scalability and whether the CMS is actively maintained and extended by its developers. The following are views of Joomla, the most popular open source CMS.
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Figure 6: Joomla editor
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Figure 7: Joomla administrator interface (control panel)

Learning Activities

Exercise 1

Design a tool for evaluating the quality of online agricultural content and use it to assess five key agricultural information web sites in your country. Discuss the strengths and weaknesses of these sites.

Exercise 2

Examine the top site from Exercise 1 above and propose strategies to optimise it to increase its search engine rating.
Forum: Participate on the discussion forum on website management and metrics.
Self Study 1: Review the CPANEL tutorials at http://cpanelguide.net/ and write a short description of how to upload a website with CPANEL. Specifically look at the File Manager and how to create, edit and delete files and folders as well as how to upload files.

Assignment

Complete the construction of your website project and set up a review process to help identify its strengths and weaknesses. Upload the website on www.000webhost.com or other suitable website with the necessary backend and scripting support.
Summary of Topic

In this topic we have considered the content management process and associated needs. These include the need to link your strategic plan and your information management policies which can be done by creating an Information Management Framework. Website performance is monitored by measuring various parameters such as the distribution of site visitors and their activities when on your website. Sample web metrics tools were reviewed. 

The need for continuous evaluation of web content was also emphasised as a way to identify content that needed to be retired or revised. Evaluation should be balanced to avoid bias and take care of both short term and long term needs of the organisation. Regular backups are required to protect against loss of content while a content coordination system helps to ensure information generated by the organisation is published appropriately. Content publishers and coordinators need continuous skills development to bring them up to date and keep them up to date.
Finally, we reviewed Content Management Systems (CMS) pointing out that today’s websites are too dynamic and often too large to be managed using a page-by-page approach. Content Management Systems allow site-wide changes to be made easily and automate the content publication process.

Epilogue

The web as a phenomena has implications that are barely visible. It has changed the way people interact and influenced the design of computer systems. The web can not be ignored in any informational assets management strategy. The emerging field of web science (http://wiki.websciencetrust.org) provides a glimpse of the web phenomena and a guide to the potential of the web as a tool for maximising the returns of an organization’s informational assets. This course was principally about the technologies of the web. However, the information manager needs to go further along the train of thought of the web scientists and ask critical questions about the role of the web in their information management strategy. Software interfaces are now being made to “look like Yahoo” as a strategy to reduce adoption barriers. The mobile phone and its variants seems much more pervasive than the traditional microcomputer and young people today seem more comfortable with Facebook on their phones that email on the PC. How does the web influence our world view? Has our decision-making processes changed now that we have much more information on which to base these decisions? Can we tell what is good and what is bad online any more? Can the web become the new arena for colonization? Already terms like cyber lords have been invented. Is there life after Facebook? The web has become more organic. Soon the avid users may become the real innovators because they understand the social side of the web phenomena more than the technologists and the scientists. It may be more productive to reengineer the technology fit the people rather than reengineer the people to fit the technology. Therefore, we need to take greater interest in studying people’s informational needs and adapting the web to satisfy these needs. 
Assessment

Please find the review Quiz 4 online at http://learn.egerton.ac.ke
Further Reading Materials

Books:

Halvorson, K (2009). Content Strategy for the Web. New Riders Press.

K. Anders Ericsson, K. A. (2009).Development of Professional Expertise: Toward Measurement of Expert Performance and Design of Optimal Learning Environments. Cambridge University Press.

Web Resources

Search Optimization Information

· Google Webmaster Tools: http://www.google.com/webmasters/tools/
· Goggle Analytics: http://www.google.com/analytics/
· Google Adwords, Keyword Tool: http://adwords.google.com/select/KeywordToolExternal
· Yahoo! Site Explorer: http://siteexplorer.search.yahoo.com/
Web Content Management Resources

· Introduction  to CMS:  http://ece.ut.ac.ir/dbrg/seminars/AdvancedDB/2006/Mahdikhani_Kianrad/Second%20Report/References/08.pdf
Web Metrics

· http://www.libqual.org/documents/admin/arl_emetrics_workshop_june05.pdf

· Google Analytics Video Tutorials: http://www.conversationmarketing.com/2007/02/google_analytics_video_tutoria_1.htm
· Google Analytics tutorials: http://www.analyticsninja.net/category/google-analytics-tutorials/
CMS

· Joomla Videos

· How Joomla Works: http://www.youtube.com/watch?v=ExhtFJnnydo
· Managing Content: http://www.youtube.com/watch?v=qw0gbbxVuGM
Web-based Capacity Development Resources

· Microsoft Digital Curriculum: http://www.microsoft.com/about/corporatecitizenship/citizenship/giving/programs/up/digitalliteracy/default.mspx
· Alison http://alison.com/
· http://www.e-learningcenter.com/free.htm
Topic 10: Web Site Project

By the end of the semester, each student is required to develop and publish an agricultural information website.

Requirements
1. Each student is required to built a website with agricultural information that would be of use to farmers in your country. The topic should be selected to reflect the needs of farmers. The site should contain a sufficient depth of information to act as a one-stop-shop on that particular topic. 

2. The content should have variety to include text, images, interactive features such as live data and possibly video.

3. The site design and development methods should reflect the approaches and techniques discussed in this course including content analysis, site structuring, use interfaces and usability considerations.

4. Use one of the free hosting services on the Internet to host your website.

5. Make a complete zipped copy of your website and submit this on CD or DVD for assessment.

Location of web page





Location of image





Wampserver icon





Machine code:


010101010000101010101010101001001010101010101010011101110101110101011010101010001011000101001001010100010101001010110101010101010101001





Source code:


function Test()


{


document.write(“Hello world”)


}





Interpreter





Which of the following are invalid identifiers in Javascript. Explain why they are invalid?


Nakuru


5thAvenue


Reg.no


Model_2341


First Name


Left-hand


N2345


“A”Grade


CD-ROM


SavingsBankAccount





<html>


<head><title>DOM Tree </title>


</head>


<body>


<div>


<p>


<img src= “example.png” />


</p>


<h1>Test Heading</h1>


</div>


</body>


</html>
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