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Abstract  
Dynamic Website today are large-scale and involve sophisticated 

interaction with visitors and databases, new dimension of dealing with 

users in Websites potentially the whole world; such Websites are often 

regarded as mission critical.  

In parallel with this evolution, dynamic Websites loss main basic 

specification of software engineering, a need for Web engineering has 

become apparent, to successfully build large-scale, complex Web-based 

systems and applications. 

The aim of the thesis is to put subjective bases for designing and 

implementation aspects based on standard measures for software 

engineering of dynamic Websites. 

The proposed dynamic Website designed under specification of   

Web engineering, the proposed dynamic Website published the last 

scientific news, thesis, and papers of all staff of computer science 

department of Al-Nahrain University on Website on internet by store the 

content in a database connected with that Website. All proposed dynamic 

Website members can browsing, and download the information of the 

Website, only admin can edit and update the information of the Website by 

special username and password. There is a registration for new users also. 

The proposed dynamic Website consider a standard Website to the 

others Websites on the internet, and find is that Website designed with 

sound methodology of software engineering or not. 

The concluded issues in this research are: to successfully develop, 

deploy, and maintain high-quality Web applications must be uses scientific, 

engineering and management principles and systematic approaches of 

software engineering. Also most of Website specially the personal Website 

is designed out of Web engineering principles. 



 II

The chosen Websites are (http://www.tashian.com, 

http://www.cornell.edu, http://consc.net ). The proposed dynamic Website 

is published on the internet at URL (http://www.mawteny.com). 
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Appendix A 

Opinions Poll 

 

1. Job: programmer 

Education: B.Sc in computer science 

Age: 29 

Number of year work on Internet: 6 years 

 

  

Web Engineering 

Characteristics  

Estimated 

Percentage 

Degree 

How do 

they do that 

with HTML  

Cornell 

University  

David 

Chalmers 

Proposed 

Dynamic 

Website 

Content Design 25% 15 20 19 20 

Navigation Design 20% 10 19 19 19 

Interface Design 20% 15 19 17 19 

Unique Template 10% 8 9 7 9 

Goal of Website 5% 4 4 4 4 

Search Engine 1-10% 5 9 9 7 

Download Time 1-10% 9 8 9 9 

Total  66% 88% 84% 87% 

 

 

 

 

 

 

 

2. Job: programmer 
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Education: B.Sc in computer science 

Age: 33 

Number of years work on Internet: 5 years 

 

  

Web Engineering 

Characteristics  

Estimated 

Percentage 

Degree 

How do 

they do that 

with HTML  

Cornell 

University  

David 

Chalmers 

Proposed 

Dynamic 

Website 

Content Design 25% 15% 20% 22% 22% 

Navigation Design 20% 10% 15% 15% 19% 

Interface Design 20% 10% 19% 17% 18% 

Unique Template 10% 6% 9% 6% 8% 

Goal of Website 5% 3% 4% 3% 4% 

Search Engine 1-10% 7% 9% 5% 8% 

Download Time 1-10% 8% 9% 9% 9% 

Total  59% 84% 77% 88% 
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Education: B.Sc in Electronic Engineering and Communications 

Age: 33 

Number of years work on Internet: 5 Years  

 

  

Web Engineering 

Characteristics  

Estimated 

Percentage 

Degree 

How do 

they do that 

with HTML  

Cornell 

University  

David 

Chalmers 

Proposed 

Dynamic 

Website 

Content Design 25% 15% 15% 15% 13% 

Navigation Design 20% 12% 17% 15% 17% 

Interface Design 20% 5% 17% 5% 15% 

Unique Template 10% 5% 7% 5% 8% 

Goal of Website 5% 1% 4% 2% 4% 

Search Engine 1-10% 5% 7% 5% 7% 

Download Time 1-10% 7% 9% 9% 9% 

Total  50% 76% 56% 73% 

 

 

 

 

 

 

 

 

 

 

 

 

  

4. Job: programmer 
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Education: B.Sc in Physics Science 

Age: 28 

Number of years work on Internet: 4 Years 

 

  

Web Engineering 

Characteristics  

Estimated 

Percentage 

Degree 

How do 

they do that 

with HTML  

Cornell 

University  

David 

Chalmers 

Proposed 

Dynamic 

Website 

Content Design 25% 15% 20% 22% 22% 

Navigation Design 20% 10% 19% 19% 18% 

Interface Design 20% 10% 18% 18% 18% 

Unique Template 10% 5% 9% 5% 8% 

Goal of Website 5% 3% 4% 3% 4% 

Search Engine 1-10% 8% 3% 3% 8% 

Download Time 1-10% 9% 9% 9% 9% 

Total  60% 82% 77% 86% 
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Education: H. Diploma in Computer Science 

Age: 33 

Number of years work on Internet: 4 Years  

 

  

Web Engineering 

Characteristics  

Estimated 

Percentage 

Degree 

How do 

they do that 

with HTML  

Cornell 

University  

David 

Chalmers 

Proposed 

Dynamic 

Website 

Content Design 25% 5% 20% 10% 20% 

Navigation Design 20% 15% 18% 10% 18% 

Interface Design 20% 10% 15% 10% 18% 

Unique Template 10% 5% 8% 3% 9% 

Goal of Website 5% 5% 5% 5% 5% 

Search Engine 1-10% 7% 8% 7% 7% 

Download Time 1-10% 9% 9% 9% 9% 

Total  56% 83% 54% 86% 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Job: programmer 
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Education: B.Sc in Computer Science 

Age: 25 

Number of years work on Internet: 5 Years 

 

  

Web Engineering 

Characteristics  

Estimated 

Percentage 

Degree 

How do 

they do that 

with HTML  

Cornell 

University  

David 

Chalmers 

Proposed 

Dynamic 

Website 

Content Design 25% 10% 20% 20% 22% 

Navigation Design 20% 10% 18% 18% 18% 

Interface Design 20% 5% 19% 7% 16% 

Unique Template 10% 5% 7% 5% 9% 

Goal of Website 5% 2% 4% 3% 4% 

Search Engine 1-10% 7% 8% 8% 7% 

Download Time 1-10% 8% 8% 8% 9% 

Total  47% 84% 71% 87% 

 

 

 

 

 

 

 

 

 

 

 

 

  

7. Job: programmer 
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Education: B.Sc in Computer Science 

Age: 33 

Number of years work on Internet: 5 Years 

 

  

Web Engineering 

Characteristics  

Estimated 

Percentage 

Degree 

How do 

they do that 

with HTML  

Cornell 

University  

David 

Chalmers 

Proposed 

Dynamic 

Website 

Content Design 25% 5% 15% 12% 13% 

Navigation Design 20% 15% 18% 12% 17% 

Interface Design 20% 10% 11% 13% 16% 

Unique Template 10% 3% 8% 7% 9% 

Goal of Website 5% 5% 4% 5% 5% 

Search Engine 1-10% 8% 8% 7% 8% 

Download Time 1-10% 9% 9% 9% 9% 

Total  55% 74% 65% 77% 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. Job: programmer (Web Designer) 
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Education: B.Sc in Computer Science 

Age: 27 

Number of years work on Internet: 5 Years 

 

  

Web Engineering 

Characteristics  

Estimated 

Percentage 

Degree 

How do 

they do that 

with HTML  

Cornell 

University  

David 

Chalmers 

Proposed 

Dynamic 

Website 

Content Design 25% 17% 18% 10% 16% 

Navigation Design 20% 15% 17% 10% 18% 

Interface Design 20% 10% 17% 10% 15% 

Unique Template 10% 5% 10% 3% 10% 

Goal of Website 5% 3% 5% 5% 5% 

Search Engine 1-10% 7% 8% 8% 7% 

Download Time 1-10% 10% 9% 9% 9% 

Total  67% 84% 55% 80% 

 

 

 

 

 

 

 

 

 

 

 

 

  

9. Job: programmer (Web Designer) 
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Education: B.Sc in Computer Science 

Age: 32 

Number of years work on Internet: 6 Years 

 

  

Web Engineering 

Characteristics  

Estimated 

Percentage 

Degree 

How do 

they do that 

with HTML  

Cornell 

University  

David 

Chalmers 

Proposed 

Dynamic 

Website 

Content Design 25% 10% 20% 18% 20% 

Navigation Design 20% 20% 15% 13% 18% 

Interface Design 20% 5% 17% 10% 16% 

Unique Template 10% 5% 7% 9% 9% 

Goal of Website 5% 5% 5% 5% 5% 

Search Engine 1-10% 10% 9% 9% 7% 

Download Time 1-10% 10% 9% 10% 10% 

Total  65% 82% 74% 85% 
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Chapter Five 

Conclusions and Future 

Works 

  
5.1 Conclusions  

1. Website are become more like software , like building software, so 

software engineering can be applied to Website development to help 

bring the chaotic process under control and minimize the risk of the 

failed project. Web engineering is an emerging discipline having 

both theoretical and practical significance. 

2. Each Website has a life cycle, the process by which a successful 

Website lives. The cycle could be analysis, design, implementation, 

testing, maintenance, and developing. If any component missing, 

Website will not achieve its target. Website maintenance and 

developing are the keys to keeping the cycle moving. 

3. Content updating and Website development are very important to 

keep the Website active with many visitors. 

4. By comparing the proposed dynamic Website with other Websites 

found that, many Websites on the World Wide Web build in a 

chaotic ways without any applying to principles of Web engineering.   

5. The Website with great content and a great interface but poor 

information architecture, it relatively useless. 

6. If the user cannot easily find the information, the Website loses its 

effectiveness, so each Website has  great content and has many Web 

pages must be has a search engine to help the users to find what there 

want. 
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 5.2 Suggestions for Future Works 

 By the experiments, several suggestions are identified that could be 

implemented in the future to make the project more optimal in its activation 

with the user:  

1. To build Website under Web engineering principles, and help all 

users to design a Website with the basic principles of Web 

engineering, build an editor contain these basic principles to 

guidance the designer to the correct way. For example:  

• design content 

• navigation deign  

• Architecture design 

• unique template  
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2. Because of the limitation of this research, the membership on the 

proposed dynamic Website is limited, in the future other department 

of the university can publish there research and papers on that 

Website by using larger database. 
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3. This research lead to a new research that produce a statistical of all 

Websites published on World Wide Web at the few last years to give 

overview of all Websites that construct out of Web engineering and 

the Websites build with the principles of Web engineering. 
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Chapter four 

Proposed Dynamic Website 

Design and Implementation 

 

 

4.1 Introduction 

Part one of this works is concerned with design a dynamic Website 

under principles and specification of software engineering as discussed in 

chapter two. The second part use the proposed dynamic Website as a 

standard Website to others Websites on the internet to find out if these sites 

designed under the software engineering specification or not and estimate a 

percentage degree for each Website depend upon some chosen 

characteristics of Web engineering. 

 

4.2 Web Application Life Cycle 

The Web engineering steps to build any Web application illustrate in 

figure (4.1), these steps use to construct the proposed dynamic Website as 

discussed in chapter two. 

 

4.2.1 Website Planning  

At first, the Web engineer must understand the whole idea of the 

Website, the purpose from that Site and accesses the underlying need for 

that Website. 

The goals of the Website, the goal of proposed dynamic Website is 

to publish the scientific news thesis, papers, and scientific research to be 

useful for all students in computer science. After that define the structure of 

Website; all pages and links are illustrated in a Site map. As shown in 

figure (4.2) 
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Figure (4.1) Web Application Life Cycle 

 

 

Figure (4.2) Site Map of Proposed Dynamic Website 
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4.2.2 Website Analysis  

 During planning phase, the basic goals and structure of Website are 

identified. In this step, the Web engineer should understand the problems to 

be addressed by the proposed dynamic Website. 

The analysis for the proposed dynamic Website as fallows: 

1. The proposed dynamic Website stockholders are: (administrators, 

members, and gust users) see figure (4.3).  

1. The administrators can edit, add, delete, and update the 

scientific news and all information in the proposed dynamic 

Website by using special username and password. 

2.  The members can download the information and browse the 

Website. 

3. Guest users only can browse the Website; they also can 

register and become a member on the Website. 

 

Figure (4.3) The Proposed Dynamic Website stockholders 

 

2. The functions of proposed dynamic Website are: 

1. Register any new user want to be member in the Website. 

2. Edit, delete, and update the scientific information by the 

administrator of the Website and store them in a database. 

Existing 
Member 

New users 

Proposed Dynamic Website Users 
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3. Store username and password of all members and 

administrator in a database by using SQL server. 

4. Providing all computer scientists and all interesting with 

computer science with last scientific information by download 

them form Website through Portable Document Format (PDF) 

files, upload these files by using File Transfer Protocol (FTP) 

to the internet. 

5. Store all scientific news in a table on a database. 

 

3. The contents are supplied by the scientific staff of the computer 

science department and this information always updated from the 

administrators of the Site. 

 

The full analysis for the proposed dynamic Website is shown in the 

main algorithm:  

1. Main Algorithm 

This algorithm describes the work of the proposed dynamic Website 

in general as shown in figure (4.4): 

• When any user enters to the Website, the user is either, 

administrator,   member, or just guest. The Website checks the 

stockholder first to introduce a proper function to each stockholder. 

• If that user is member in the Website, then that member is either 

administrator or just a member. The Website expects the right 

username and password when login to the Site, it checks them with a 

stored username and password in a database. 

• If the user is just a member, he can download the scientific files and 

browse Website, or if the user is an administrator, he can edit, delete, 

or update the content of the site, then logout from the Website. 

• If the user enters the Website as a guest, he can only browse the 

Website and also can make registration in Website.  
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Figure (4.4) Analysis Flowchart of the Proposed Dynamic Website 

 

2. Registration Process Algorithm 

For more analysis, the algorithm shown in figure (4.5) describes the 

registration process when any new user wants to be a member in the 

Website this is done as follows: 
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Figure (4.5) Registration Flowchart 
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message appear to the user to change them and ask the user to enter 

new username and password. 

• The system also checks if the username is already exists in the 

database if so, warning message appears to ask the user to enter new 

username and password. 

• Then store the username and password in a database and that user is 

became a member in the Website. 

 

3. Authorization Algorithm 

This algorithm is shown in figure (4.6), it checks the user ID that 

entered the Website if it is a member or admin by checking the username 

and password and then give the authorization to that user. 

 

Figure (4.6) Authorization Flowchart 
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• The user enters its username and password, if it is correct; the system 

gives the authorization to that user. 

• Check the user’s authorization; if he is an admin then he can edit the 

content of Website, otherwise he can just browse the Website and 

download the information. 

• If the username and password are not correct, a warning message 

will appear and retuning to the main page. 

 

In the analysis phase, the Web engineer should understand the 

requirements of the Web application and ready to the next step to construct 

the Website.  

 

4.2.3 Website Design  

Design is the place where Web application quality is established. 

Website encompasses six major steps, see figure (2.1) Web engineering 

pyramid, the steps were used to design the proposed dynamic Website as 

follows:   

a. Interface design 

Interface page in the proposed dynamic Website is a good 

communication between   the users and the Website. It gives answer to 

how the user is going to interact with the Website. Figure (4.7) shows 

interface page of proposed dynamic Website. 

The interface of the proposed dynamic Website is connected with the 

database by adding member username and password. Also the interface 

is proved by testing when browsing a site that is easy to use and 

understand from every one browsing the site. The interface gives the 

user that enters the Website an idea about the holistic Website, what is 

the goal of that Website, which information the user can gain, what is 

the possible links related with that page. 
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The interface of any Website is the index page of that site. The index 

page of the proposed dynamic Website is called “default.asp”. 

 

 

Figure (4.7) Interface Page of Proposed Dynamic Website 

 

b. Aesthetic design 

The proposed dynamic Website has a good ration of aesthetics, with   

observation the subject of the Website that is very important point. The 

images, colors, fonts must be suitable with the subject of the Website. 

The proposed dynamic Website is scientific site, so the graphics must be 

chosen in a suitable way.  

The banners flashing, graphics twirling, words scrolling, with a 

string of fireworks chasing your mouse pointer. It makes the user 
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confused and hard to read the content of the Website specially the Site 

not for advertisement, so the graphical banner of proposed dynamic 

Website has suitable colors blue and green with an image denotable 

about the site subject, aesthetic design describes the look and feel of 

Website, so any new user enter the site may stay or search to another 

Site if the user don’t like that site. Figure (4.8) shows the banner of the 

propose Website, this graphical banner designed by using Adobe 

Photoshop 7.0. 

 

 

Figure (4.8) Banner of Proposed Dynamic Website 

 

c. Content Design 

The proposed dynamic Website content includes text, graphics, and 

images. The content is either store on .html pages or stores in a 

database. The algorithm shown in figure (4.9), describes the connection 

between the Website pages and database.  

 

Figure (4.9) Connection between the Website and Database 
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Two tables are needed to store the content in the database:  

1. Users table the format of this table is represented in table (4.1) as 

follows: 

Table (4.1) Users Table 

Id Username 
(text) 

Password 
(text) 

JoinDate 
(date/time) 

IsAdmin 
(as a flag) 

 

i. Id: represents the unique assigned identification number for 

each user. 

ii. Username: represents the name of the Website members of the 

Website. 

iii.  Password: represents the password of all Website members of 

the Website. 

iv. JoinDate: represents the date and time of the registration. 

v. IsAdmin: works as an acknowledgment flag to distinguish 

between the administrator and other members of proposed 

dynamic Website. 

  

2. Posts table: the format of this table is represented in table (4.2) as 

follows:  

Table (4.2) Posts Table 

Id 
 

Title text PostDate 
(date/time) 

PostHTML 
(Html ages) 

HasImage 
(As a flag) 

 
i. Id: represents the unique assigned identification number for 

each topic. 

ii. Title: represents the title of the scientific news. 

iii.   PostDate: represents the published date and time of the 

scientific news. 

iv. PostHTML: represents the details of the news. 
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v. HasImage: works as an acknowledgment flag to distinguish 

between if the topic has an image or not. 

 

The research, papers, and thesis stored as PDF file to minimize the 

size of the text content and make them easy to download from internet. 

The amount of information in each page is suitable not too large, to help 

any user to access the necessary and useful information 

All graphics and images content are stored as Joint Photograph 

Group (JPG) or Graphic Interchange File Format (GIF) to minimize the 

size and avoid the slow load time problems usually caused by too many 

graphics or un-optimized graphics.   

 

d. Navigation Design 

Many people enter a Website, and they get lost after three clicks, 

when that happens, the user searches another Website. The proposed 

dynamic Website avoid that by create navigation map over the Website, 

which connect all pages with each other. In every page, in the header 

part and footer part there is simple menu in the left of the Website with 

links to all pages in the Website, that avoid losing the user. 

A Contact us button is placed in every page, to help the user if he has 

any question or suggestion about the Website. 

 

e. Architecture Design 

The hypertext organizational schemas is hierarchy or tree form. The 

users don’t need to see all information at once unless that user is a 

member in the Website. The hierarchical structure as shown in figure 

(4.9) is used to hide or expose as much information as necessary. 
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Figure (4.9) Hierarchical Structure 

 

f. Component Design  

The implemented functional components required in the proposed 

dynamic Website are: 

1. Perform localized processing to generate content and navigation    

capability in dynamic fashion. 

2. Establish interfaces with database. 

3. Provide connection between Website and database content. 

 

4.2.4 Web Page Templates Design  

A Web page template of the proposed dynamic Website shown in 

figure (4.10): 

• Header section contains Website title, navigation links that 

connect all Web pages of the Website. 

• Main body section contains the data entry fields and static 

information of Website. 

•  Footer section contain navigation links, last update date, and 

copyright marks. 
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Figure (4.10) Header, Main body, and Footer Section 

 

4.2.5 Website Implementation  

In the implementation phase, the information and functionality must 

be coded in an appropriate format. The proposed dynamic Website use 

HTML documents to deliver static content, these HTML documents are 

written by using Microsoft FrontPage 2003 editor. 

ASP used to implement server-side scripting language imbedded into 

HTML code, to construct the pages of Website. On server-side the process 

involves reach to database from ASP pages of Website, by using open 

database connectivity ODBC to connect Web pages with database.  

The database consists of number of tables that are arranged so as to 

facilitate faster retrieval of the data. This database is housed in a database 
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server. The proposed dynamic Website uses a Web server as database 

server because of the small number of Web pages. Each member by enter 

username and password from Web page; check them with the database by 

using ODBC. 

JavaScript on the other hand, is embedded into HTML and 

interpreted locally on the user browser.  

 

4.2.6 Testing the Proposed Dynamic Website 

 The first step toward testing is publishing proposed dynamic Website 

on an offline Web server (Web server not connected with the Internet).  

The Website implemented on network that works on TCP/IP protocol, the 

proposed dynamic Website work by client/server technique. The proposed 

dynamic Website published offline on computer system work as client and 

server at the same time. 

Client side must have Internet Explorer and the server side must be 

have Windows Server 2000 NT and Microsoft SQL Server 7.0. The 

proposed dynamic Website works on the offline server and the Website 

engineer must be find the errors and repair them before published proposed 

dynamic Website on the Internet. The testing was done on the following 

components:  

• The static content of Website (HTML Pages). 

• The navigation links of all pages of Website. 

• Check the connection between database with Website pages, that is 

done by checking the dynamic content that stored by database and 

check (add, delete, and edit) on these content. 

• The  connection of users  with Website database (admin, members, 

gust user) by adding testing usernames and passwords to database of 

the proposed dynamic Website, and enter the proposed dynamic 

Website by these testing username and password. 
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After checking the proposed dynamic Website from the errors on the 

offline server, publish it on the Internet.  

 

4.3 Publishing Website  

To be a part of World Wide Web (WWW), the Website must be 

published or (uploaded) to Web server. 

To publish online, the computer must be connected to the internet, 

and need an account from an Internet service provider (ISP).  

Publishing is the process of copying all files that makes up Website 

on the proper computer. That is done by either using appropriate program 

help to transfer the Website to Web server or by using File Transfer 

Protocol (FTP) by using Web browser.  

The proposed dynamic Website published through Web browser 

address ftp://www.mawteny.com as shown in figure (4.12), a log on 

windows will appear and ask about the user name and password, after write 

them, the user must click on the log on button. The Web server page will 

appear with all pages and folder that stored in the server, then the puplisher 

must copy all pages from his computer to the Web server as shown in 

figure (4.13).  

 Figure (4.12) FTP on Web Browser 
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4.4 Comparison Between the Proposed Dynamic Website with 

other Websites 

 The proposed dynamic Website was constructed under specifications 

of Web engineering. This section consider the proposed dynamic Website 

as a standard Website for other Websites on the World Wide Web, then 

choose Websites from the Internet, to find if these Websites construct 

under the specification of the Web engineering. That is done by assigning 

some of Web engineering characteristics and experiment the chosen 

Websites, to find how many of these characterstics were applied on these 

sites, each characteristic has rate degree for comparison depend upon its 

important, and finally find out the final degree (the percentage degree is 

between 0-100). 

 As discussed in chapter two (the principles of Web engineering) and 

applying these principles on proposed dynamic Website, the first section of 

chapter four, there are many characteristics in the Web engineering must be 

applied when construct any Website is going to be constructed, some of 

these Web engineering characteristics are chosen according to its 

importance. The reasons of choosing these characteristics are as follows: 

 

Figure (4.13) Web Server content 
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1. Content Design 

 Content include text, graphics, images, video and audio, When any 

user browsing Website without useful content or they suffering to find the 

information they want, they search to another Website, so the Web 

engineer must be careful about many point: 

a- Web pages should not be large in order to avoid horizontal and very 

large vertical scrolling. 

b- Poor spelling. 

c- Plenty of music. 

d- Using huge flash into screen and lots of moving thing like (blinking 

text or over use of banner advertisements) 

e- Out dated information. 

The estimated percentage degree of this point is 25%. 

 

2. Navigation Design 

 To avoid losing users, all pages in the Website must be linked 

together by correct hyperlinks. The Web engineering must start Website 

design with a good understanding of the structure of the information space 

and communicate this structure explicitly to the user. Providing a site map 

enable users know where they are and where they can go. The estimated 

percentage degree for this Web engineering characteristics is 20%. 

 

3. Interface Design  

 Interface of any Website means the index page of that Website, 

which means it is the first page that any user visit it when he enter the URL 

of the Website in the address bar of the Web browser. Index page gives the 

answer to how the user is going to interact with the Website. It is very 

important characteristics in Web engineering, the estimated percentage 

degree is 20%. 
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4. Unique Template 

 One of the best ways to ensure a consistent application look and feel 

is to develop a Web page template that is very important to technique 

provides the users with a secure sense of consistency and structure while 

interfacing with the graphical user interface. 

For instance, the page header and footer sections should contain 

information that establishes clearly the identity of the Website. It also helps 

the users to quickly situate themselves visually in the Web application 

structure. The users should never get confused as to where they located in 

the Web application. The estimated percentage degree is 10%.  

 

5. Goals of Website 

 Each Website has a specific goal; the reasons behind constructing the 

Website, and is to be easy to every one how visiting the Website 

understand its purpose. The estimated percentage degree is 5%. 

 

6. Search Engine 

Provide search engine to Website is very important point. Some 

Website has large number of Web pages and other Website has no more 

than five pages, the necessary of adding search engine is different from one 

Website to another. 

 Therefore the need of search engine is extrusive proportion depend 

upon the number of Web pages of the Website. The estimated percentage 

degree has a range from (1-10%). 

 

7. Download Time  

 When any user waiting for downloads Website to appear on its 

computer for long time the user maybe searches to another Website. 

Traditional human factors guidelines indicate 10-15 seconds as the 

maximum response time before users lose interest, the Web programmer 
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must avoiding a large number of images, using audio or video that help to 

slow down time of the Website. 

 It is extrusive proportion, when images, audio, and video are 

increasing the download time is increasing also. The estimated percentage 

degree is range from (1-10%). 

 

These characteristics are used to compare between the proposed 

dynamic Website and the chosen Websites download from the internet. 

Three different Websites are chosen, illustrated in table (4.3) as follows: 

 

Table (4.3) Websites Table 

 Website Name Description URL of Website 

1 “How do they do 
that with HTML” 

Tutorial Website, 
learning some basic of 
HTML language 

http://www.tashian.com 

2 Cornell University Website about Cornell 
University 

http://www.cornell.edu 

3 David Chalmers   Personal Website 
about Professor of 
Philosophy 

http://consc.net 

 

 

A. Comparison of “How do they do that with HTML” We bsite 

 

1. Content Design 

As shown in figure (4.14) the “How do they do that with HTML” 

Website has the following description:  

• Has too much information in one page with vertical scrolling. 

• There is lost image in the top of pages. 

• No error in spelling. 

• No huge flash into screen or moving components like (blinking     

text or over use of banner advertisement). 
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• The information is updated, the last update is 8/6/2006. 

The estimated percentage degree is 20% from 25%. 

 

 

Figure (4.14) One Page of Website 

 

2. Navigation Design  

The “How do they do that with HTML”  Website has wrong hyperlink 

in the index pages; also the number of Web pages is 26 pages and has no 

Site Map help the users to navigate all pages of the Website. The estimated 

percentage degree is 10% from 20%. 

 

3. Interface Design 

The interface page of the “How do they do that with HTML” 

Website it is index page; it contains a list of all links that connected all 

pages with the index page, with simple banner on the left side of the index 
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page. The estimated percentage degree is 15% from 20%. Figure (4.15) 

shows interface page of “How do they do that with HTML” Website. 

 

Figure (4.15) Interface Page 

 

4. Unique Template 

• There is no unique template. 

• There is no header section contain the name and logo of the Website. 

• Simple main body. 

• Footer section has good information. 

 Figure (4.16) shows the index page of the t “How do they do that 

with HTML” Website establishes footer section. The estimated percentage 

degree is 4% from 10%. 

 

5. Goals of Website 

The goal of the “How do they do that with HTML” Website is clear 

to the user at the first time enter the Website, is a tutorial Website about 

HTML language. The estimated percentage degree is 5% from 5%. 
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Figure (4.16) Footer Section 

 

6. Search Engine 

The “How do they do that with HTML” Website has no searching tool. 

The number of Web pages is 26 pages. Those numbers of Web pages need 

a search engine to help users find the information need from that Website. 

The search engine is necessary and the Website has no search engine so,                  

the estimated percentage degree is 2%. 

 

7. Download Time 

The “How do they do that with HTML” Website has suitable number 

of pictures, no video or audio. So the download time needed to appear the 

Website on Web browser take a traditional time, it has a good download 

time. The estimated percentage degree is 8%. 
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B. Comparison of “Cornell University” Website 

  

1. Content Design 

As shown in figure (4.17) the Cornell University Website has the 

following describe: 

• Has suitable information in each Web page with suitable vertical 

scrolling. 

• There are no loosing images in all Website pages. 

• No error in spelling. 

• No huge flash into screen or moving components like (blinking     

text or over use of banner advertisement). 

• The information is updated. The last update was in 2006. 

The estimated percentage degree is 23% from 25%. 

 

 

Figure (4.17) Web Page Content 
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2. Navigation Design  

• The Cornell University chosen Website has no wrong hyperlink. 

• The number of Web pages in Cornell University Website is 40 pages 

and the Website has no Site Map, to help the users navigate in all 

pages of the Website. The estimated percentage degree is 10% from 

20%. 

 

3. Interface Design 

Figure (4.18) shows the interface page of the Cornell University 

Website:  

• It contains a list of all links that connected all pages with each other, 

in the header, footer and left side of index page.  

• It has a good interface that helps all users to interact with the 

Website.  

The estimated percentage degree is 18% from 20%. 

 

 

Figure (4.18) Interface Page 
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4. Unique Template 

• There is a unique template.  

• There is simple header section contain the name and logo of the 

Website. Figure (4.19) shows the Web page of the Cornell 

University Website establish header section. 

• Simple main body.  

• Footer section has good information. See figure (4.20) shows the one 

Web page of the Cornell University Website establish footer section. 

The estimated percentage degree is 10% from 10%. 

 

5. Goals of Website 

The Website talks about Cornell University, and helps users to know all 

information about that university. The goal of Website is clear. The 

estimated percentage degree is 5% from 5%. 

 

 

 
Figure (4.19) Header Section 
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Figure (4.20) Footer Section 

 

6. Search Engine 

The Cornell University Website has search engine, in the banner of 

all pages of the Cornell University Website see figure (4.21). The number 

of Web pages of the Website is 40 pages. Those Web pages need a search 

engine to help users find the needed information from that Website. The 

search engine is necessary and the Website has search engine so, the 

estimated percentage degree is 8% from 10%. 

 

 

Figure (4.21) Search Engine 
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9. Download Time 

The Cornell University Website has a suitable number of pictures, no 

video or audio. So the download time needed to appear the Website on 

Web browser take a traditional time, it has a good download time. The 

estimated percentage degree is 8% from 10%. 

 

C. Comparison of “David Chalmers” Website 

 

1. Content Design 

As shown in figure (4.22) the David Chalmers Website has the 

following description:  

• Has too much information in one page with vertical scrolling. 

• There are no loosing images in all Website pages. 

• No error in spelling. 

• No huge flash into screen or moving components like (blinking     

text or over use of banner advertisements). 

• The information is updatable.  

The estimated percentage degree is 20% from 25. 

 

2. Navigation Design  

• The David Chalmers Website with no wrong hyperlink. 

• The number of Web pages in David Chalmers Website is 20 pages 

and the Website has no Site Map, to the help users navigate in all 

pages of the Website. The estimated percentage degree is 10% from 

20%. 

 



Chapter four                           Proposed Dynamic Website Design and Implemntation 

  

  ٨١

 

Figure (4.22) One Page of the David Chalmers Website 

 

 

3. Interface Design 

Figure (4.23) shows the interface page of the David Chalmers Website:  

• It contains a list of all links that connected all pages with the index 

page, and with other pages of Website. 

• No regular hyperlink list with the pages of Website. 

• No banner in Web pages and the Website name are only on the index 

page. 

• All pages are just document of information.  

• The index page contains an explanation about the subject, goal and 

author of the Website. 

The estimated percentage degree is 12% from 20%. 
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Figure (4.23) Interface Page 

 

4. Unique Template 

• There is no unique template. 

• There is no header section contain the name and logo of the Website. 

• Simple main body. 

• No Footer section, just in index page only. Figure (4.24) shows the 

footer of the index page. The estimated percentage degree is 2% 

from 10%. 

 

5. Goals of Website 

The goal of the David Chalmers Website is clear to the user at the first 

time he enter the Website, it is a personal Website about professor of 

philosophy, the Website contain the books and papers of the professor and 

others philosophers. The estimated percentage degree is 5% from 5%. 
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Figure (4.24) the Footer Section 

  

6. Search Engine 

The David Chalmers Website has a search engine, in only one Web 

page, that page helps the user to find the photos from a list of photo gallery 

stored in a database. Figure (4.25) shows the search engine of the Web 

page. The number of Web pages of this Website is 20 pages. Those Web 

pages need a search engine to help users finding their needed information 

from the Website. The estimated percentage degree is 5% from 10%. 

 

7. Download Time 

The David Chalmers Website has suitable number of pictures, no 

video or audio. The download time needed to appear the Website on Web 

browser take a traditional time; it has a good download time. The estimated 

percentage degree is 8% from 10%. 

 



Chapter four                           Proposed Dynamic Website Design and Implemntation 

  

  ٨٤

 

Figure (4.25) Search Engine 

 

Table (4.4) shows the estimation percentage degree for the selected 

Websites estimated by the researcher. It shows every Web engineering 

characteristic percentage degree, this degree is suggested from the 

researcher point of view, and it came from the truth of applying the chosen 

Web engineering characteristics. 

 

Table (4.5) shows the statistical degrees of the selected Websites as well 

as the proposed dynamic Website. These degrees are come after selecting 

ten programmers randomly to estimate them, and then displaying the 

average degree for each characteristic and the total degree for each 

Website. 
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Table (4.4) Comparison Result Table 

Web Engineering 
Characteristics  

Estimated 
Percentage 
Degree 

How do 
they do 
that with 
HTML 

Cornell 
University 

David 
Chalmers 

Proposed 
Dynamic 
Website 

Content Design 25% 20% 23% 20% 22% 

Navigation Design 20% 10% 10% 10% 20% 

Interface Design 20% 15% 18% 12% 18% 

Unique Template 10% 4% 10% 2% 10% 

Goal of Website 5% 5% 5% 5% 5% 

Search Engine 1-10% 2% 8% 6% 8% 

Download Time 1-10% 8% 8% 8% 8% 

Total  64% 82% 63% 91% 

 
 

 

Table (4.5) Comparison Result Table 

Web Engineering 
Characteristics  

Estimated 
Percentage 
Degree 

How do 
they do that 
with HTML 
Average 

Cornell 
University 
Average 

David 
Chalmers 
Average 

Proposed 
Dynamic 
Website 
Average 

Content Design 25% 11.7% 18.8% 15.9% 18.7% 

Navigation Design 20% 13.7% 17.4% 14.1% 17.7% 

Interface Design 20% 8.5% 17.2% 11.7% 16.8% 

Unique Template 10% 5.2% 8.2% 5.5% 8.7% 

Goal of Website 5% 3.6% 4.4% 4% 4.5% 

Search Engine 1-10% 7.4% 7.9% 7.1% 7.6 

Download Time 1-10% 8.9% 8.8% 9.1% 9.2% 

Total  59% 82.7% 67.4 83.2 
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4.5 System Requirement 

The proposed dynamic Website specification could be classified into 

two classes: 

 

4.5.1 Hardware Requirement 

The Proposed Dynamic Website as every Web application requires 

being online on the Internet or at least be implemented on a network that 

works on TCP/IP protocol. The Website works by Client/Server 

Technique. 

 

4.5.2 Software Requirement 

There are two sides in the proposed dynamic Website: 

1. Client-Side: this side must be installed Internet Explorer to be online 

on the Internet. 

2. Server-Side: a large part of the proposed dynamic Website is 

implemented on the server-side. The server requires: 

• Active server pages (ASP). 

• Hyper Text Mark up Language (HTML). 

• Visual Basic Script. 

• Java Script. 

• Microsoft SQL Server 7.0. 

• ODBC Connections. 

• Windows Server 2000 NT.  
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Chapter One 

Introduction 

 
1.1 Introduction  

Within a short period, the Internet and World Wide Web (WWW) 

have become ubiquitous, surpassing all other technological developments. 

They've also grown rapidly in their scope and extent of use, significantly 

affecting all aspects of our lives. 

Figure (1.1) [Rob05] presents the growth of the Websites according 

to a study presented by Robert H. Zakon. Robert makes study regarding 

growth of Websites collected over last thirteen years.  

Websites =Number of Websites on the Internet. 

 
Figure (1.1) Growth of the Websites [Rob05] 

 

 Industries such as manufacturing, travel and hospitality, banking, 

education, and government are Web enabled to improve and enhance their 

operations. E-commerce has expanded quickly, and database systems have 

migrated to the Web. Advances in wireless technologies and Web-enabled 

appliances are triggering a new wave of mobile Web applications. As a 

result, many of peoples rely on Web-based systems and applications.  
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To build these systems and applications, Web developers need a 

sound methodology, a disciplined and repeatable process, better 

development tools, and a set of good guidelines. The emerging field of 

Web engineering fulfills these needs. It uses scientific, engineering, and 

management principles and systematic approaches to successfully develop, 

deploy, and maintain high quality Web systems and applications. It aims to 

bring the current chaos in Web-based system development under control, 

minimize risks, and enhance Website maintainability and quality [Ath01].  

The essence of Web engineering is to successfully manage the 

diversity and complexity of Web application development, and hence, 

avoid potential failures that could have serious implications [San05]. 

This thesis apply the fundamentals objectivity for design and 

execution sides depend upon the software engineering's fundamental 

concepts and principles for dynamic Web application, and introduce Web 

engineering as a way of managing complexity and diversity of large-scale 

Web development. 

 

1.2 Software Engineering Principles and the Web   

Software engineering is an engineering discipline which is concerned 

with all aspects of software production from the early stages of system 

specification through to maintaining the system after it has gone into use. 

Software engineering adopt a systematic and organized approach to their 

work as this is often the most effective way to produce high-quality 

software. However, engineering is all about selecting the most appropriate 

method for a set of circumstances and more creative, informal approach to 

development may be effective in some circumstances [Ina01]. 

Websites are become more like software. Like building software, a 

single Website may have to fulfill many roles ranging from document 

delivery to business process automation. Sites are often building to suite 

the need of diverse group including potential customers or department in an 
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organization. The many requirements for sites, the number of concerned 

parties and the pace at which sites must be developed make Websites 

development at a challenging endeavor. 

 Software Engineering methods can be applied to Website 

development to help bring the chaotic process under control and minimize 

the risk of a failed project. That will help minimize problems and provide a 

framework to manage the project [Tho98]. 

 

1.3 Website  

      A Website a set of interconnected Web pages, which are individual 

documents, coded in Hyper Text Markup Language (HTML) and located 

on the WWW. Web pages are distinct from other pages by their Uniform 

Resource Locater (URL) [Dan99].  

Each Website contains a Home page, which is the first document or 

Web page that users see when they enter the site [Eih05].The site might 

also contain additional Web pages, which are sometimes called Child 

Pages [Vir01]. 

A Website is hosted on a server by its owner or at an Internet 

Services Provider (ISP). It may share space on the server with other 

Websites, reside on a server dedicated to that Website only or be on 

multiple dedicated servers. To qualify as a Website, the Web server must 

be available on the Internet 24 hours a day [Wik06], Figure (2.1) shows a 

simple Website. 

 

 

 

 

 

 

Figure (1.2) Simple Website 

Home 
Page 

Page3 Page2 Page1 
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There are two kinds of Websites: Ones that store all Web pages in a 

single document (static) and ones that use a database to store content 

(dynamic) [Dan99]. 

 

1.3.1 Static Website [Int02]  

 Static Website is the Website whose content doesn't change and 

stays same when every page is viewed by user. The user cannot interact 

with the content or change the content and therefore the content stays the 

same. The reason it is static is because all the content in the page comes 

from the HTML code and not an external file such as Structured Query 

Language (SQL) database or java script file. 

 

1.3.2 Dynamic Website 

Dynamic Websites use a database to store information; it can change 

after every page view by a user. It is reacting to the user choices and 

information entered by a user, or information in a database. Foremost 

specializes in building dynamic Websites for customers to suit specific 

needs. Typically the Website will serve as a front-end to a database such as 

Oracle and SQL. There are plenty of different types of Web based 

computer languages for creating Dynamic HTML such as Java Server 

Pages (JSP), Common Gateway Interface (CGI), Personal Home Page 

(PHP), Active Server Page (ASP), and Cold Fusion [Int02].  

Figure (2.1) illustrates typical configuration of a dynamic content Website 

[Cri01].

 

Figure (2.1) Typical Configuration of a Dynamic Content Website 
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1.3.3 Dynamic Website Benefits [Jon05] 

Benefits of using dynamic pages are illustrated below: 

• Databases searchable: users can search database for 

keywords/phrases.  

• User controlled content management:  control the text and images 

on the Website. This saves the time and money in the long run. For 

example, Web engineer can design a user-friendly content 

management system that lets any members build their own Web 

pages. This means that members can edit their content on the Web 

pages that they create as often as they like.  

• Menu systems update as pages are added and removed:  A static 

Website’s menu system is static so if add a new page must update 

the entire Website. With dynamic Websites things like member 

home pages and member product sub-pages are dynamic. 

1.4 Website as Software [Tho98] 

Websites considered as software. Software is a computer program or 

a set of computer programs plus associated materials like documentation, 

which is used to perform some task. Simple Websites may be nothing more 

than a collection of documents that is retrieved from a remote file server. 

Once functionally collecting user information with a form, providing 

database query capabilities, generating information with a form, providing 

database query capabilities, generating pages dynamically, or even 

providing an online game is added to the Website, the Website is a 

collection of pages. It can actually be thought of as a program. 

1.5 Web Engineering and Web Applications [Rog06] 

Web-based systems and applications (WebApps) deliver a complex 

array of content and functionality to a broad population of end-users. Web 
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engineering is the process that is used to create high-quality WebApps. 

Web engineering (WebE) is not a perfect clone of software engineering, 

but it borrows many of software engineering's fundamental concepts and 

principles, emphasizing the same technical and management activities. 

There are subtle differences in the way these activities are conducted, but 

an overriding philosophy that dictates a disciplined approach to the 

development of a computer-based system is identical. 

1.6 Literature Survey 

1. Andrew McDonald and Ray Welland (2001) [And01]  

 The paper describes the background, results and the conclusions that 

can be drawn about the practice of Web engineering. Also discuss the 

major characteristics that describe Web-based application development, 

and the issues that a successful Web engineering process will have to 

address, depend upon conducted interviews with a number of people within 

organizations in the United Kingdom who are involved in the development 

of Web-based applications.  

The goals of the interviews is to try to identify more clearly the 

major issues facing the development of Web-based systems and to see 

which, if any, traditional software engineering practices and techniques 

were being successfully applied these. According to the results, the average 

development life cycle time is less than three months. And Unlike 

traditional software engineering, Web engineering must cope not only with 

the development of software components but also with the development of 

data, and the inter-dependencies between them, with Small development 

teams working in parallel on similar tasks. 

2. David Wolber, Yingfeng Su (2001) [Dav01] 

 The paper presented a Web Developer (WebDev), it is a 

programming in the “What You See Is What You Get” (WYSIWYG) 
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“HTML editor” interface tool for building dynamic Web pages that connect 

to databases. The system allows designers to "program" by entering query 

by example (QBE) and spreadsheet formulas into visual components of 

HTML documents. Then, the system then automatically generates dynamic 

Web pages that can be executed in a browser. These tools do not, however, 

help a designer create a complete dynamic Web page, including both 

presentation and content. The designer is still dependent on a programmer. 

3. Filippo Ricca (2002) [Fil01]  

This thesis improved the quality factors of Web application such as 

correctness, reliability, maintainability and usability, by applying analysis 

and testing techniques. The goal of analysis and testing is to assess and to 

improve the quality of Web applications generated during development and 

evolved during the modification phases. The steps toward analysis and 

testing are the definition of a set of models representing the various entities 

involved in Web applications and their mutual relationships, entities such 

as forms, dynamic links and dynamic pages, with the aim of extending 

known analyses and testing techniques to dynamic Web applications. 

 

4. Thomas Zwanzinger (2004) [Tho04]  

A discussion issues of testing Web application and Web database 

performance that have to be considered while performing load and 

performance tests on Web application systems. This paper focus on 

performance evaluation through the eyes of the user, so several things can 

be measured when evaluating a Web applications performance: resource 

usage, throughput, response time, and queue lengths, describing the 

average or maximum number of tasks waiting to be served. Results of 

performance testing can have serious implications on the design of a Web 

application and can be used to estimate future workload. 
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5. Daniel R. Licata (2004) [Dan04]  

A description of a model checker designed to identify errors in Web 

software (Interactive Web), not only Websites are generated by programs, 

but they are increasingly playing the role of “services”, accepting inputs 

from users, combining these with information in databases, and 

dynamically computing results.  

The paper present a technique for automatically generating novel 

models of Web programs from their source code; these models include the 

additional control flow enabled by these user operations. In this technique, 

exploit a constraint-based approach to avoid over approximating this 

control flow; this approach allows to evade exploding the size of the 

model. The paper discusses the implementation of this model checker and a 

study of its effectiveness.  

 

6. Vlasios Voudouris (2004) [Val04]  

In this thesis a prototype was developed of a database-driven 

Website specifically designed for the property business. This Website 

assists the users to find properties that match their criteria. Once they have 

found a property, an interactive map representing regional facilities was 

available so that the users can have additional geographic information 

supporting their decision making process. The study was restricted in scope 

to the development of a prototype database-driven Website. Three 

database-driven Websites specifically designed. 

 

1.7 Aim of the Thesis 

The aim of the thesis is to put subjective bases for designing and 

implementation aspects based on standard measures for software 

engineering of dynamic Websites.   
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1.8 Thesis Layout 

In this section, the contents of individual chapters of the thesis are 

briefly reviewed: 

Chapter Two (Web Engineering) 

At first, an introduction and explanation about Web engineering, and 

define some important basic terms that will be used in Web engineering. 

Then illustrate the Web Engineering specifications and systematic 

approaches to how construct successfully and high quality dynamic Web 

Application.  

 

Chapter Three (Web Applications) 

 An explanation about Web applications, and how these Web 

applications use Hyper Text Transfer Protocol (HTTP) to implement 

communication between browsers and servers, and then illustrate 

categorization of Web application; at the last part explain the types of Web 

Application and the complexity of these Websites and illiterated quality 

requirement for Web applications.   

Chapter Four: (Proposed Dynamic Website design and 
Implementation) 

The Proposal Dynamic Website is presented step by step, designing, 

programming and implementation; the Dynamic Website will be presented 

and explained explicitly. 

Chapter Five (Conclusions and Suggestion for Future Work) 

Conclusions that are extracted from this thesis and important 

remarkable future work point will be illustrated. 
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Chapter Two 

Web Engineering 
 

 

2.1 Introduction 

 The Web, or the World Wide Web architecture, has become, 

undisputedly, the premier delivery platform for the majority of applications 

today. Applications range from small, simple static Websites to large 

applications, involving distributed, heterogeneous databases, scattered 

throughout a wide geographical area.  

The constant technological evolution, coupled with the increasing 

complexity of applications, has stressed the already perceived need for 

adequate methods and techniques for the development, maintenance and 

evolution of such applications. The area of Web engineering has focused 

on such methods and techniques, leveraging existing software engineering 

practices, enriched with new, Web-specific approaches [Mar01]. 

 Web engineering uses scientific, engineering and management 

principles and systematic approaches to successfully develop, deploy and 

maintain high quality Web based systems and application. Web developers, 

clients, government agencies, users, academics, and researchers have 

increasingly become interested in Web engineering. In addition, this new 

field has attracted professionals from other related disciplines such as 

software engineering, distributed systems, computer science, and 

information retrieval. 

Web engineering is a holistic approach, and it deals with all aspects 

of Web based systems development, starting from concepts of Web-based 

systems development to implementation, performance evaluation and 

continual maintenance. Building and deploying a Web-based system 

involves multiple, iterative steps.  
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Most Web-based systems continuously evolve to keep the 

information current and to meet user needs. Web engineering represents a 

proactive approach to creating Web application. Web engineering 

methodologies have been successfully applied in a number of Web 

applications [Ath01]. 

 

2.2 Web Engineering Versus Software Engineering [Ath01] 

Web engineering isn’t a clone of software engineering although both 

involve programming and software development. While Web engineering 

adopts and encompasses many software engineering principles, it 

incorporates many new approaches, methodologies, tools, techniques, and 

guidelines to meet the unique requirements of Web-based systems. 

Developing Web-based systems is significantly different from 

traditional software development and poses many additional challenges. 

There are subtle differences in the nature and life cycle of Web-based and 

software systems and the way in which they are developed and maintained. 

Web development is a mixture between print publishing and software 

development, between marketing and computing, between internal 

communications and external relations, and between art and technology. 

 

2.3 Terminology 

 Define some basic terms that will be used in Web Engineering: 

 

2.3.1 Web Design  

A multidisciplinary pursuit pertaining to the planning and production 

of Websites, including, but not limited to, technical development, 

information structure, visual design, and networked delivery [Tho02]. 
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2.3.2 Content  

Content is the information that is offered to the user by Web pages, 

includes the form and organization of a Website’s content. This can range 

from the way text is written to how it is organized, presented, and 

structured using a markup technology such as HTML [Tho00]. 

• Static Content: Content that does not change at run-time. It is 

mainly stored in files on servers or in databases and is presented to 

the user without any processing (e.g. a home page defined in HTML) 

[Eng02].  

• Dynamic Content: Content that generated at run-time based on the 

interaction with the user (e.g. an e-commerce application that 

presents a welcome text and lists the current items in a user' 

shopping cart) [Eng02]. 

 

2.3.3 Web Server  

Is a program that makes Web pages available to people who are 

browsing the Web [Bry96].Web server retrieve Web documents in 

response to browser requests and forward the documents to the requesting 

browsers via the Internet. Web servers also provide gateways that enable 

browsers to access Web-related applications such as database searchers 

[Syb00]. 

 

2.3.4 Web browser  

Web browser is a program that displays HTML pages. The Web 

browser requests a pages from a server based on its Internet address. It 

retrieves the document from the server and displays the content to the user 

[Mic00].  Is a window onto the WWW. With Web browsers, user can view 

Web documents containing integrated or linked graphics, or even video and 

audio clips [Ric96]. 
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2.3.5 Application server 

 Referred to as a type of middleware, application servers occupy a 

large chunk of computing territory between database servers and the end 

user, and they often connect the two[Jup06].  

 

2.3.6 Middleware  

Middleware is Software that connects two otherwise separate 

applications. For example, there are a number of middleware products that 

link a database system to a Web server. This allows users to request data 

from the database using forms displayed on a Web browser, and it enables 

the Web server to return dynamic Web pages based on the user's requests 

and profile [Jup06]. 

 

2.3.7 Stakeholders  

 There are different stakeholders in Website engineering project: 

Content managers, graphic designer, Web engineers, visitors (users) 

[Eng02]. 

 

2.3.8 Web engineer  

 A Web engineer becomes involved in a wide range of activities 

during the development of a WebApp including requirement elicitation, 

analysis modeling, architectural, navigational and interface design, 

WebApp implementation, and testing [Rog05]. 

 

2.4 Planning in Web Engineering  

Getting started is always difficult. The first Web engineering 

framework activities emphasize Planning. Web Engineers, their managers 

and non-technical stakeholders all participate in formulation and planning, 

it provides a map for Web engineering tem. Planning a Website is 



Chapter two                                                                                        Web Engineering 
  

 15

addresses the things that must be defined to establish a work flow and a 

schedule, and to track work as the project proceeds [Rog06].  

 Because anyone can publish on the Web, the Web browsers users see 

all kinds of poorly designed, hard-to-read pages. So before begin creating 

the Website, need to do some planning [Lin01]. Planning a Website is two 

part process: 

1. Defining the goals of Website. 

2. Define the Structure. 

 

2.4.1 Defining the Goals of Website  

Two or three goals should be the foundation of any Website design. 

The statement should include specific strategies around which the Website 

will be designed, What is the purpose of this Website, how long the 

Website design, construction, and evaluation periods will be, and specific 

quantitative and qualitative measures of how the success of the Website 

will be evaluated [Lin01]. 

 Building a Website is an ongoing process, not a one-time project 

with static content. Long-term editorial management and technical 

maintenance must be covered in the budget and production plans for the 

Website [Pat05].  

 

2.4.2 Define the Structure  

After defining the goals of the Web presentations, should define the 

structure on paper; that is draw all the pages, define all links, and make all 

decisions before start to code [Lin01]. 

A Site map is often a useful idea. This can be as a simple as listing 

all the pages in outline form. It can be as complex as an interactive page 

that shows all the links from one page to the next [Jef00]. 
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Picking of the correct structure for information is not an easy task. 

The idea of picking the correct structure for document collection or 

breaking up information into a collection of pages is called information 

mapping. The first step of the information mapping process is to 

understand the data that will be included on the Website.  

This may include the type of the data such as text, graphic, video, 

sound and so on as well as the amount of information and its eventual 

purpose. Often it is very useful to understand if information is to be 

consumed on screen or printed form. This can be very important because it 

may influence chunking the data dramatically. The overall purpose of the 

Website, including the amount of control that the user should have versus 

the designer, is also important in determining structure [Tho98]. 

 

2.5 Analysis Modeling for Web Applications  

 Analysis is to clearly understand the problems to be addressed by the 

proposed Web application [And01]. 

Requirement analysis for WebApp encompasses three major tasks: 

information, requirements gathering and analysis modeling. During 

planning, the basic motivation (goals) and objectives for the WebApp are 

identified, and the categories of users are defined. As requirements 

gathering begins, communication between the Web engineering team and 

WebApp stakeholders intensifies.  

Context analysis is understood the system’s major objectives and 

requirements as well as the needs of system’s typical users and 

organization that needs the system. Analysis for Web application can 

minimize or eliminate the major problems playing large Web-based 

application and based on the context analysis, then arrive at the system’s 

technical and non-technical requirements which in turn influence the 

system architecture design [San05]. 
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The objectives of context analysis of Web applications are [San05]  

• Identify the stakeholders and their broader requirements and 

experiences. 

• Identify the functions the Website needs to provide (immediately, 

and in the short, medium, and long term). 

• Establish what information needs to be on the Website, how to get 

this information, and how often this information may changed. 

• Identify the corporate requirements in relation to look and feel, 

performance, security, and governance. 

• Get a feel of the number of users and anticipated demands on the 

system. 

• Study similar (competitive) Websites to gain an understanding of 

their functionalities, strengths, and limitations. 

 

2.6 Design Modeling for Web Applications 

Design in the context of Web engineering leads to a model that 

contains the appropriate mix of aesthetics, content, and technology. The 

mix will vary depending upon the nature of WebApp, and as a consequence 

the design activities that are emphasized will also vary [Rog05]. 

When design any Website, create design elements that can be 

maintained throughout the Website. This includes a color scheme, font 

style, corporate logos, or even navigation buttons. Anyone should be able 

to enter the Website at any pages and instantly know what the Website is 

for [Jef00]. 

Figure (2.1) depicts a design pyramid for Web engineering. Each 

level of the pyramid represents one of the following design activities 

[Rog05]:  
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Figure (2.1) Web Engineering Design Pyramid 
 

2.6.1 Interface Design 

Describe the structure and organization of the user interface. Include 

a representation of screen layout a definition of the modes of interaction, 

and a description of navigation mechanisms [Rog05]. 

Interface requirement to a user also known as interaction 

requirements or user's requirements. They give an answer to how the user 

is going to interact with the Web application [Jos04]. 

Interface development of a screen layout to serve as an effective 

communication medium prototype between the user and the system [Ist00]. 

 

2.6.2 Aesthetic Design  

Aesthetic Design, also called graphic design, describes the "look and 

feel" of the WebApp, includes color schemes, geometrics layout, text size, 

font and placement, the use of graphics, and related aesthetic decision 

[Rog05]. 

 

2.6.3 Content Design  

Define the layout, structure, and outline for all content that is 

presented as a part of the WebApp. It establishes the relationships between 
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content objects [Rog05]. Design of the Web application content, which 

includes text, graphics, images, video and audio data [Ist00]. 

The amount of information shown on a page should not to be too 

large for many reasons [Rog99]: 

• If too much information is on a single page, the users might simply 

be confused or overwhelmed by the interface. 

• The amount of time needed to download the page from the Web 

server might be too long. 

• The users might have to scroll up and down the page to access all 

necessary information, which might disorient them. In the worst 

case scenario, scrolling up and down a page might be unacceptable 

for Web database application functions that contain repetitive 

computing tasks such as data entry transactions. 

 

2.6.4 Navigation Design 

Navigation design represents the navigational flow between content 

objects and for all WebApp functions; the designer must define navigation 

paths way that enable users to access WebApp content and functions. 

Each user interacts with Web application encounters a series of 

Navigation Semantic Uunits (NSU) define as a set of information and 

elated navigation structures that collaborate in the fulfillment of a subset of 

related user requirements [Rog05]. 

Too many people enter a Website and then get lost after three clicks 

for example, when this happens; the user searches another Website. Avoid 

losing the user by limiting their frustration. Create simple navigation that 

gives control over Website to the user. Keep it simple. Keep it fast, 

navigation bars should be labeled clearly to show the visitors where they 

are and what else is available [Jef00]. 
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Figure (2.2) shows an example of a generic Web application 

structure that contains an index page that points to all the pages of Web 

database application [Rog99].  

 

Figure (2.2) Web Application Navigational Design [Rog99] 

2.6.5 Architecture Design  

Architecture design identifies the overall hypermedia structure for 

the WebApp [Rog05]. There are four main hypertext organizational 

schemas in use on the Web:  

• Linear forms 

• Grids 

• Hierarchy  

• Pure Web 

Slight variations on some of the basic schemas are also common. 

Choosing the correct Website form is important in making a Website 

accessible [Tho98]. 

 

1. Linear Structure 

This structure is the easiest of the structure to design and navigate 

through because it most closely resembles a conventional paper document. 

One positive of this Structure in this manner are presented with a familiar 
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and comfortable model. Links between pages are very well defined and 

navigation is linear. Linear structure is shown in figure (2.3) [Beb96]. 

   

Figure (2.3) Linear Structure [Beb96, Tho98, and Rog05] 
 
 
2. Grid Structure  

A grid is a dual linear structure that presents both horizontal and 

vertical relationship between items. Because a grid has a spatial 

organization, it is good for collections of related items; so far a pure grid 

structure remains uncommon on the Web. When designed properly, a grid 

provides horizontal and vertical orientation so the user may never feel lost. 

While a grid structure is highly regular and may be easy for user to 

navigate, not many types of information are uniform enough to lend 

themselves well to this organization. Grid structure is shown in figure (2.4).  

 

Figure (2.4) Grid Structure [Beb96, Tho98, and Rog05] 

 

3. Hierarchy Structure  

The most common hypertext structure on the Web is the tree or 

hierarchy form. The hierarchy is very important because it can be modified 

to hide or expose as much information is a necessary. Designer might be 

1 2 3 
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tempted to expose all information at once, but remember the hypertext rule 

that states that users don’t need to see all information at once. Hierarchical 

structure is shown in figure (2.5) [Tho98].  

 

Figure (2.5) Hierarchical Structure [Beb96, Tho98, and Rog05] 

 

4. Pure Web Structure 

The Web structure is recognizably the most expressively powerful of 

the structure as well as the most potentially dangerous to a user. Pages and 

their links can be organized in any topological pattern which best defines 

their relationships and the navigational paths within the document. The 

document can be viewed as multidimensional (hyper-spatial). 

Form a user’s perspective; the relationships within the document 

may appear hopelessly confusing. For example, tools for navigation within 

such a document become critical in order to prevent a user form becoming 

hopelessly lost or confused. 

 For the design of complex Web structures, the Relationship 

Management Methodology Approach may be applicable. In this method, 

entity-relationship tools are used to define the complex relationships 

encountered in a hypertext document structured as a Web. Web structure is 

shown in figure (2.6) [Beb96]. 



Chapter two                                                                                        Web Engineering 
  

 23

 

Figure (2.6) Web Structure [Beb96, Tho98, and Rog05] 

 

Figure (2.7) shows the relationship between the expressiveness and 

predictability of the different organizational structures. 

 

Figure (2.7) Expressive Versus Predictability [Beb96, Tho98] 

 

The linear is very predictable; it provides a limited relation view. 

While Web is very expressive, it can be confusing. The grid and hierarchy 

share the middle ground. Most Websites now use a mixed hierarchy 

approach that is familiar to many Web users. Depend on the goals of the 

Website; however, the use of several types of structures might be 

combined. 

Web 
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For example, while the overall structure of a Website might be 

hierarchy, a pure linear structure could be used to provide an introduction 

to a company, and a narrow hierarchy could be used in the technical 

support section [Tho98]. The structure should be planned accordingly and 

documented in a flowchart as shown in figure (2.8). 

 

 

Figure (2.8) Sample Website Flowchart 

 

2.6.6 Component Design [Rog05] 

Develops the detailed processing logic required to implement 

functional components. Modern Web applications deliver increasingly 

sophisticated processing functions that: 

1. Perform localized processing to generate content and navigation 

capability in dynamic fashion. 

2. Provide computation or data processing capability that is appropriate 

for the WebApp’s business domain. 

3. Provide sophisticated database query and access. 

4. Establish data interfaces with external corporate system. 
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To achieve these and many other capabilities, the Web engineer must 

design and construct program components that are identical in form to 

software components for conventional software. 

 

2.6.7 Web Page Design Templates [Rog99]  

 One of the best ways to ensure a consistent application look and feel 

is to develop a set of standard Web page templates that can be constantly 

reused across the enterprise, for all Web applications. If necessary, the 

templates can be modified and adapted to satisfy the peculiar needs of each 

particular application. Atypical template for a Web page application 

appears in figure (2.9) 

 

Figure (2.9) Standard Web page Grid 

 

This template diagram illustrates one possible approach for the 

placement of static text, navigational page controls, functions and data 

fields. The standardization of the layout of the Web pages, either in a single 

application or across different applications, greatly helps the users to 
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navigate from one page to another and also quickly recognize the repetitive 

information and navigation cues that are consistently laid out on each page. 

This technique provides the users with a secure sense of consistency 

and structure while interfacing with the graphical user interface. For 

instance, the page header and footer sections should contain information 

that established clearly the identity of the Web application. It also helps the 

users to quickly situate themselves visually in the Web application 

structure. The users should never get confused as to where they are located 

in the Web application. 

 For example, the header section of each application Web page 

should always contain a title describes the application and subtitle that 

describes the business transaction that can be performed with this Web 

page. If small, recurring graphic theme such as a company logo is used to 

identify the Web application or the enterprise, and then place it consistently 

at the same location across all the pages, preferably in the header section. 

 

2.8 Implementation in Web Engineering 

 The implementation of software system is more than just writing and 

compiling the code although that is a large part of the workflow. 

Implementation takes the artifacts of design and applies software 

development tools to them. The tools are typically editors and compilers 

[Jim00]. 

The information and functionality planned and organized in the 

design phase is coded in an appropriate format. Most Websites use HTML 

files to deliver static content. These HTML documents can be written using 

editors or generated from relational databases using widely available Web 

tools. The functionality and support for interactions is usually implemented 

using popular Web technologies. 

 Most of these technologies generate dynamic content by either 

writing HTML to a stream that is sent back to the calling client or by 
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mixing layout information with application logic in files that are interpreted 

at run-time by an application server. Examples of the first form of 

interaction are the Practical Extraction and Report Language (Perl) script, 

Java servlet and C# technologies and an example of the second form are 

the PHP, and Coldfusion technologies [Eng02]. 

 

2.8 Testing Web Applications 

In most Software Engineering Process model, Software testing has 

an important role in guaranteeing the quality of software product [Tho04]. 

WebApp testing is a collection of related activities with a single 

goal, to uncover error in WebApp content, function, usability, navigability, 

performance, capacity, and security, to accomplish this, a testing strategy 

that encompasses both reviews and executable testing is applied throughout 

the Web engineering process. Web engineers and other project stakeholders 

(managers, customers, end-users) all participate in WebApp testing. 

If end-users encounter errors that shake their faith in the WebApp, they 

will go elsewhere for the content and function they need, and the WebApp 

will fail. For this reason, Web engineers must work to eliminate as many 

errors as possible before the WebApp goes on-line [Rog05]. 

The WebApp testing process begins by focusing on user-visible 

aspect of the WebApp and proceeds to test that exercise technology and 

infrastructure. Seven testing steps are performed: 

• Content Testing. 

• Interface Testing. 

• Navigation Testing. 

• Component Testing. 

• Configuration Testing. 

• Performance Testing. 

• Security Testing. 
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Figure (2.10) shows the WebApp testing process with the design 

pyramid discussed in section [2.6] Design Modeling for Web Applications 

see figure (2.1). The testing flow proceeds from left to right and top to 

bottom, followed by infrastructure design elements [Rog05]. 

 
2.8.1 Content Testing  

 Content testing insures that the content of the Website is correctly 

implemented; this includes visual reproduction issues, spelling, grammar, 

and other important details such as copyright information. Images must 

also be checked to make sure they are clear and colors appear to reproduce 

correctly. Other forms of media, like sound and video, would have similar 

legal checking requirements [Tho98]. 

Proper information design is a key to the development of a 

successful Website. If a Website has great content and a great interface but 

poor information architecture, it may be relatively useless. If the user 

cannot easily find the information the Website loses its effectiveness 

[San05]. 

 

2.8.2 Interface Testing [Rog05] 

Verification and validation of a WebApp user interface occurs at 

three distinct points in the Web engineering process. During analysis and 

the interface model is reviewed to ensure that it conforms to customer 

requirements and to other elements of the analysis model. During design, 

the interface design model is reviewed to ensure that generic quality 

criteria established for all user interfaces have been achieved and that 

application specific interface design issues have been properly addressed. 

During testing, the focus shifts to the execution of application 

specific aspects of user interaction as they are manifested by interface 

syntax and semantics. In addition, testing provides a final assessment of 

usability. 
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2.8.3 Navigation Testing [Rog05] 

The navigation process can be unpredictable because the visitor, 

influenced by something he sees or learns, may choose a path or initiate an 

action that is not typical for the original objective.  

The job of navigation testing is: 

1. To ensure that the mechanisms that allow the WebApp user to travel 

through the WebApp are all functional. 

2. To validate that each navigation semantic unit defined in section 

[2.6.4] can be achieved by the appropriate user category. 

 

2.8.4 Component Testing [Rog05] 

Component level testing also called function testing, focuses on a set 

of test that at tempt to uncover errors in WebApp functions. Each WebApp 

function is a software module (implemented in one of a variety of 

programming of scripting languages) must be tested. Each component 

specifies all input values and the expected output to be provided by the 

component.  

In many situations, the correct execution of a WebApp function is 

tied to proper interfacing with a database that may be external to the 

WebApp. Therefore, database testing becomes an integral part of the 

component testing regime. 

 

2.8.5 Configuration Testing [Tho98] 

System aspects such as processor power, disk speed, and operating 

system issues may affect Website use dramatically. System performance is 

one major consideration during configuration testing. For example, a 

Website using client-side scripting for animation and timing may find that 

a particular minimum system memory and processor requirement is 

required to insure adequate playback. The design document should have 
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considered what the base platform was and testing should be performed to 

make sure that Website works on the base platform.  

 

2.8.6 Performance Testing [Tho04] 

Performance Testing is a crucial part of a Testing Process in a Web 

Engineering. Several things can be measured when evaluating a Web 

applications performance: resource usage, throughput, response time and 

even queue lengths, describing the average or maximum number of tasks 

waiting to be served. Some resources that ought to be considered include 

network bandwidth requirements, CPU cycles, disk access operations and 

memory usage and database access rates. Results of performance testing 

can have serious implications on the design of a Web application.  

 

2.8.7 Security Testing [Rog05] 

To protect Website against external hackers,  dishonest competitors, 

and any one else who  wishes to steal sensitive information, modify 

content, degrade performance, disable functionality, one or more of the 

following security elements is implemented: 

• Firewalls: a filtering mechanism that is a combination of hardware 

and software that examines each incoming packet of information to 

ensure that it coming from a legitimate source, blocking any data that 

are suspect. 

• Authentication: a verification mechanism that validates the identity 

of all clients and servers, allowing communication to occur only 

when both sides are verified. 

• Encryption: an encoding mechanism that protects sensitive data by 

modifying it in a way that makes it impossible to read by those with 

malicious intent. Encryption is strengthened by using digital 
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certificates that allow the client to verify the destination to which the 

data are transmitted. 

• Authorization: a filtering mechanism that allows access to client or 

server environment only by those individuals with appropriate 

authorization code (e.g. user ID and password). 

 

2.8.8 Database Testing [Rog05] 

Modern Web applications do much more than present static content 

objects. In many application domains, WebApps interface with 

sophisticated database management system and build dynamic content 

objects that are created in real-time using the data acquired from a 

database. 

Testing should ensure that: 

1. Valid information is passed between client and server from interface 

layer. 

2. The WebApp process script correctly and properly extracts or 

formats user data. 

3. User data are passed correctly to server side data transformation 

function that formats appropriate queries (e.g. SQL)  

 

2.8.9 The Result of Web Engineering Testing [Tho98] 

The point of testing is to uncover problems with a Website. 

Invariably, bugs will be found and new features suggested. As testing 

proceeds, any bugs uncovered should be tracked and potentially dealt with. 

A bug tracking system is generally necessary for large projects so that bug 

fixes can be monitored.  

The testing phase should yield an improved Website that is relatively 

free of defects and ready to be delivered. The testing process should 

produce results that can be used effectively in Website development. 
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2.9 Web Application Maintenance [San05] 

After a Web-based system is developed and deployed online for use, 

it needs to be maintained. Content maintenance is a continual process. We 

need to formulate content maintenance policies and procedures, based on 

the decision taken at the system architecture design stage on how the 

information content would be maintained, and then we need to implement 

them. 

Further, as the requirements of Web systems grow and evolve, the 

system needs to be updated and also may be redesigned to cater to the new 

requirements. It is important to periodically review Web-based systems and 

applications regarding the currency of information content, potential 

security risks, performance of the system, and usage patterns (by analyzing 

Web logs), and take suitable measures to fix the  shortcomings and 

weaknesses. 

 

2.10 Web Application Development [San05] 

Web-applications are evolutionary. For many Web applications, it is 

not possible to specify fully what their requirements are or what these 

systems will contain at the start of their development and later, because 

their structure and functionality will change constantly over time. 

 Further, the information contained within and presented by a 

Website often changes in some applications as often as every day. Thus, 

the ability to maintain information and to scale the Website’s structure (and 

the functions it provides) is a key consideration in developing a Web 

application.  

Successful development of Web systems and applications involves 

multiple interactive steps which influence one another.  

These are steps for successful development and deployment of Web 

applications [San05]: 
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1. Understand the system’s overall function and operational 

environment. 

2. Clearly identify the stakeholders that is, and system’s main users. 

3. Develop overall system architecture of the Web-based system that 

meets the technical and non-technical requirements. 

4. Develop and implement the subprojects. 

5. Refine and update the system. 

 

2.11 The Signs of a Well Engineered Website [Tho98] 

There are numerous aspects to the well engineered Website: 

• Correct  

A Website is correct if it performs properly and functionally and         

cosmetically error free. In a purely theoretical sense, correctness is hard 

to define; many Websites do not emphasize correctness when they 

contain problems like broken links, scripts that don’t work, or 

incomplete navigation. Correctness is never absolute but can be 

enshroud with testing.  

 

• Testable  

Testing comes on many levels ranging from functionality testing to 

usability testing. 

 Functionality testing: is defining what the Website should do and then 

developing a battery of tests to prove that it dose what it was designed 

for. 

Usability testing: Usability testing goes beyond functionality, (must 

Website be friendly use with any user). 

 

• Maintainable 

A well designed Website should be maintainable that is it should be 

easy to make changes to the Website. Website maintainability not only 
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should provide the possibility of adding or removing section or 

functionality, but also should provide ways to do it with ease. 

 

• Portable and Scalable  

A Website should be portable; this means that it performs across 

platforms and is cross browser safe. Truly portable sites should be easy 

to move from server to server with a few change required. A truly 

portable Website implies that the Website is scalable, that it can be 

quickly extended to handle more users. 

 

• Reusable  

An important aspect of software is that the components used to build 

it are reusable. Websites can benefit from this principle of software 

engineering creating Websites components that are reusable can save 

time and money. 

 

• Robust and Reliable 

Websites should be robust and reliable. This requirement refers to 

the quality of the visual and technical implementation as well as to the 

delivery of the Website to the end user. For example , developer often 

focus greatly on the visual or programming nature of the Website but 

spend little time on the network issues, such as bandwidth availability 

and server responsiveness. However, if these issues are not well 

considered, the Website may not be robust. It also may be unreliable, 

failing at inopportune moments or not working consistently. 

 

• Efficient 

Efficiency is important principle of software engineering. The 

efficiency or performance of a Website (including the amount of data 

delivered and the quality of the programming elements) is determined 
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not only by the quality of the implementation, but by the server and 

network issues over which developers may have limited control. 

 

• Readable 

For maintenance purpose, all files used to make a Website should be 

readable. Readability refers to the understandability of source file.  

Readable files provide adequate comments, use judicious white space 

and logical formatting, and choose meaningful names so that future 

developers can understand the code. 

 

• Well Documented  

Websites should be well documented. This has meaning that any 

programming code or HTML markup should be commented so that 

future maintainers can modify the content. Well document Website 

should also provide documentation in the form of help files or other 

forms of information to help end users use the Website. 
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3.1 Introduction  

A Web application is a software application that depend on the Word 

Wide Web and that offers Web-specific resources like contents and 

services that can be used by Web browser. Once a new release of a Web 

application is installed on the server, this release is available to all users. 

This immediate deployment characteristic is probably one of the most 

powerful characteristics of a Web application [Sve04].  

They use a single client-server model as illustrated in figure (3.1), 

and run in a Web browser on the client computer. 

 
Figure (3.1) Client- Server Model [Eih02] 

   

A Web application is an application delivered to users from a Web 

server over a network such as the Internet or an Intranet. Web applications 

are popular due to the ubiquity of the Web browser as a client. The ability 

to update and maintain Web applications without distributing and installing 

software on potentially thousands of client computers is a key reason for 

their popularity. Web applications are used to implement Web mail, online 
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retail sales, online auctions, discussion boards, and perform many other 

functions [Wik06]. 

There are different names in use for what is called a Web 

application. Names in use are Websites, Website, WWW site [Wik06], 

Web document [And01], Web service [Eng02], Web-based applications 

[Rog05].  

 

3.2 Web Application Architecture  

 There are three significant architectural components to a Web 

application: the client browser, the Web server, and the application server. 

It is also most likely that the Web application will also use a database 

server [Jim00]. 

Generally Web servers provide two different types of content: static 

and dynamic content. Static content are Websites or files that can be served 

directly. Only data transfer occurs on server side. Dynamic pages are 

completely or partly generated by the Web server or any background server 

(e.g. application server). While it is possible for a Web server to serve a 

great number of static content per second, dynamic content suffers from a 

high processing overhead [Tho04]. 

Dynamic Web content is typically generated by a combination of 

front-end Web server, an application server and a back-end database (see 

figure (3.2).  

 

Figure (3.2) Typical Configuration of Dynamic Content Website 

 

The dynamic content of the Website is stored in the database. The 

application server provides methods that implement the business logic of 

Database 
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the application. As part of that the application typically accesses the 

database [Cri02]. 

 The three servers (Web, application and database server) may all 

execute on a single machine, or each one of them may execute on a 

separate machine [Cri02]. Figure (3.3) illustrated the generic architecture 

of Web applications. 

 
 

Figure (3. 3) Generic Architecture of Web Applications [Den01] 
 
 

3.3 Web Applications and HTTP [Mic00] 

 Web applications use Hyper Text Transfer Protocol (HTTP) to 

implement communication between browsers and servers. When a user 

requests a page, the browser creates an HTTP request massage and sends it 

to the server. The server responds by creating an HTTP response message 

that is returned to the Web browser. The response message contains an 

HTML document.  The following steps describe this process as illustration 

in figure (3.4): 
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Figure (3.4) Web Application and HTTP 

 

1. The browser creates a Transmission Control Protocol/ Internet 

Protocol (TCP/IP) connection to the server. 

2. The browser packages a request for an HTML document from the 

server into an HTTP request message, and then sends the message to 

the server by using a TCP/IP connection. The first line of the 

message contains the HTTP request method. The Get method is used 

for a simple page request. 

3. The server receives the HTTP request and process it based on the 

request method contained in the request line. 

4. The server then sends back an HTTP response message. Part of the 

response message is a status line that contain code indicating 

whether the attempt to satisfy the HTTP request was successful . 

5. When the Web browser receives the HTTP response, the TCP/IP 

connection is closed and the HTTP session terminates. 

 

If the requested HTML document contains embedded objects such as 

background sounds, the browser makes subsequent requests for each 

Internet Explorer 

Sockets 

TCP 

 
   IP 

 

Web Server 

Sockets 

TCP 

IP 

Browser 
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embedded object. For example if a page contains three images, a 

background sound and an Active X control, six separated HTTP session are 

required to retrieve the entire page, five for the embedded  objects and one 

for the page itself. 

 
3.4 Categorization of Web Application 

 Web applications are divided into two groups, the first Web 

application that has state and use some server-side logic, and the second 

Website that only have client-side logic [Sve04]. 

Server script and client script look very much alike because they use 

the same languages. The main difference is in how script blocks are 

specified. Server side script is contained either in <%   %> in ASP or with 

Java script in a < SCRIPT > tag, and both gives the following benefits 

[Mic00]: 

• Allows Web engineer to make the Web pages more active. 

• Enables Web engineer to interact With Website. 

• Allows Web engineer to add forms to the Website to gather data. 

• Allows you to use Java and Microsoft Active X technologies.  

 

3.4.1 Server Side Logic 

HTML Commands that reside on the Web server are those included 

in Web pages when they are constructed. They are typically used to hold 

HTML tag pairs that are common among a group of Web pages. Think of 

them as the HTML equivalent of subroutines [Jam98]. 

A Web server, running special software, constructs an HTML page, 

according to the user's request and possibly other variables, such as time. 

Suitable scripting languages include for example PHP, ASP, JSP and 

ColdFusion, and SQL databases, suitable for use with the above. They 

allow users, subject to access if required, to update content [Wik06]. The 

flowing ASP code is an example of server side script: 
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<HTML> 

 <BODY> 

   <% for i=3 to 7 %> 

      <FONT SIZE="<% =i %>"> Hello <BR> 

   <% next %> 

 </BODY> 

</HTML> 

 
An ASP page consists of scripting languages statement and standard 

HTML code. To distinguish between the two put the scripting code in 

brackets <% %> [Nic98]. 

 Active Server Pages or ASP is Scripting environment that can be 

used to easily create sophisticated Web applications. A key point of Active 

Server Pages is that ability to accessing a database necessary in complex 

Website [Dav00]. An Active Server Pages is text file which reside on a 

Web server. When Web client (browser) calls an Active Server Page the 

Web server processes the code in the Active Server Page and returns 

standard HTML to the browser. The advantage Active Server Pages have 

over standard HTML pages is that they are dynamic [Nic98].  

An ASP pages runs on the server before the page is sent to the client. 

The browser makes a request to the Web server (usually to display a page 

the user wants to see). And the Web server returns a response (usually an 

HTML page) to the browser. Using ASP, you can generate a browser-

independent page that can vary each time the page is requested (such as 

returning database). The Web server processes the server script and then 

sends HTML to the browser for processing. 

An ASP script begins to run when a browser requests an .asp file 

from your Web server. The ASP engine then reads through the requested 

file from top to bottom, execute any script commands, and sends a Web 

page to the browser as illustrated in figure (3.5) [Mic00]. 
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Figure (3.5) How Active Server Pages are processed 

 
3.4.2 Client side Logic 

 Client side scripting works at the user's browser; Dynamic Hyper 

Text Markup Language (DHTML) is concerned with client side scripting 

that reduces the processing time. In other words the time to download the 

Website will be less because the scripting will be executed on the client 

side (traditional human factors guidelines indicate 10-15 seconds as the 

maximum response time before users lose interest). As a result the Website 

control will be done from the client side rather than the server side [Ala00]. 

The flowing Java script code is an example of a Client side script: 

 
<HTML> 
    <HEAD> 
       <TITEL> Simple Web page </TITEL> 
   </HEAD> 
   <BODY> 
         <script type=”text/javascript”> 
         <! -- 
          Document.write(“today date is: “ + Date( )); 
           //-- > 
         </script >  
  </BODY>  
</HTML> 
 

<%If hour (Now) < 12 then %> 
Good morning 
<% else %> 
Good Day 
<% end if %> 
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3.5 Web Database Application  

 A brief mention of database is relevant, considering that they serve 

as content store for many pages that are dynamically created. Database 

selection for a Web project depends on the scale of the application. The 

range of choices includes huge database systems on mainframes to small 

single-user desktop databases. SQL server, Oracle might be suitable for 

most Website. Since databases are often the heart of a Website, they should 

be considered carefully as part of the design phase. Plans should also take 

into account the performance and maintenance requirements of the 

database [Tho98]. 

Web database are accessed indirectly from HTML forms, where 

HTML specification do not provide for direct database access from within 

an HTML page. Rather, special "tags", or commands, that are embedded 

within HTML page trigger another program that actually reads the Web 

database; the results are then formatted into an HTML page for display 

back to the person who requested the information.    

Web databases are accessed from a Web browser and can have no 

data components that reside on the user's machine. Web databases come in 

many different varieties, such as: Microsoft Access, Oracle, and SQL 

figure (3.6) illustrate the relation ship between Web and Database [Jam98]. 

 

 

Figure (3.6) Web and Database Relationship [Tho98]  
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3.5.1 Internet Database Application Benefits [Jam98]   

There are a number of advantages to the company that undertakes to 

develop and deliver a Web database application these are: 

• The potential to spend less money by purchasing less expensive 

client machines as Web applications become more prolific.  

• The ability to interface with more potential customers. 

• The ability to market products and services globally without having 

to suffer the burden of establishing overseas offices. 

• Increased opportunity to develop systems that meet more of the 

needs of the company due to the rapid application development 

nature of HTML and GUI development tools. 

• Easy maintenance of Web database applications.  

 

 

3.5.2 Advantages of Web database Application for the User 

[Jam98]    

 There are two groups of users of Web database applications: 

administrators, employees or members who access Web databases 

deployed over the internet, and everyone else (gust). 

 The advantages of Web database application to members are summarized 

as: 

• Access to graphical user interfaces to corporate data. 

• Ability to customize their browsers to meet their specific needs. 

• Integration of the Web database application with other application 

running on their machines. 

 

The advantages to every one else accessing Web database applications are: 

• Ability to reach an automated sales force at all hours.  
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• Access to any information from the comforts of home (or their 

workplace). 

• Ability to interface with the Website data without having to purchase 

expensive equipment or software. 

 

3.5.3 Web Database Processing 

Internet database connectivity is usually through some type of 

middleware that communicates via Open Database Connectivity (ODBC) 

drivers for a particular database. SQL commands are used for common 

database functions such as queries, inserts, and updates as well as for 

accessing stored procedures [Tho98].  

A Web database consists of a Web server and a database. Databases 

are normally used for generating dynamic content and could easily become 

a bottleneck of the whole Web server system. Figure (3.7) describes a Web 

database and how a query is normally processed. Such a query is processed 

in four steps [Tho04]:  

 

Figure (3.7) Processing a Web Database Query at a Typical Web Database 

System  

 

Client System 
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1. The query request is send by a client to Web database system via the 

Internet.  

2. Here the request is served by the Web server if it finds a suitable 

database query and dispatches the request to the database server 

through an interface.  

3. The query is processed by the database server and the result is 

returned to the Web server. 

4. The Web server then uses the result to create a response Web page 

and returns this page the client. 

 

3.6 Web Application Types [Ist00] 

The categorization of the various types of Web applications assists in 

estimating their level of complexity and the development effort required.  

In the following most common application categories reported in the Web 

engineering [Ath01, San05, and Ist00]: 

1. Informational – Read-only content with navigation and links for 

exam. 

2. Download – Information available for downloading by the user. 

3. Customizable – Content can be customized based on user needs. 

4. Interaction – Communication among users via chat rooms, bulletin 

boards, or instant messaging. 

5. User input – Communication via online forms. 

6. Transaction oriented – Order processing (products and services). 

7. Service oriented – The application provides an online service (e.g. 

estimating a mortgage payment). 

8. Portal – A starting point that channels the user to other Web 

applications outside the domain of the portal application. 

9. Database access – Querying a database and retrieving information. 

10. Data warehousing – Querying a collection of large databases and 

retrieving. 
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3.7 Web Application Complexity  

The scope and complexity of current Web applications vary widely, 

from small scale, short-lived services to large-scale enterprise applications 

distributed across the Internet and corporate intranets and extranets. Web-

based applications can be grouped into several categories, although a given 

application may belong to more than one category. 

As Web applications have evolved, the demands placed on Web-

based systems and the complexity of designing, developing, maintaining, 

and managing these systems have also increased significantly. They 

provided vast, dynamic information in multiple media formats (graphics, 

images, and video).Website design for these and many other applications 

demand balance among information content, aesthetics, and performance 

[Ath01]. Figure (3.8) shows a graphical representation for Websites 

complexity [Tho98]. 

 

 

Figure (3.8) Web Application Range Complexity 
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1. Static Websites  

In the most basic form, a Website is little more than a collection of 

static documents created in HTML and tied together with links. In a purely 

static Website, much of the emphasis is placed on the information provided 

and the presentation of that information. 

 

2. Static with Form-Based Interactivity 

Limited interactivity is often added to Websites via fill-in forms. 

Forms are generally used to collect information from the user, including 

comments or requests for information.  

In this case, 90 percent or more of the Websites purpose may be pure 

document delivery, with a limited emphasis placed on comment forms and 

other data collection mechanisms. 

 

3. Websites with Dynamic Data Access  

The Website provides a front end for accessing a database. Via a 

Web page, users can search a catalog or perform queries on the contents of 

a database. Data returned from these user actions is displayed in the form 

of an HTML document. Like Websites with interactive forms, the division 

between the dynamically generated aspect of the Website and the static 

aspect of the Website may be very distinct.  

 

4. Dynamically Generated Websites 

One problem of the Websites is that they often have to meet many 

needs at once. Marketers want to provide customized pages and content 

based on user preferences in order to foster a one-to-one marketing 

relationship. Technologists also want to build custom pages dynamically to 

account for the differences between user browsing environments. 
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 A fully dynamically-generated Website is, at its heart, a software 

application. The rigors of Web engineering will help ensure that it operates 

properly. 

 

5. Web-Based Software Application  

Web-based software application could be an inventory tracking 

system in the form of a Web page or a sales force automation tool. 

Websites that facilitate business processes beyond providing information 

have more in common with traditional client/ server applications than with 

static Websites. Because of the emphasis on function, Web engineering 

principles are mandatory to insure that the resulting product works well and 

can be maintained. 

 

3.8 Web Application Quality requirements [Ist00] 

 The complexity of the Web application may be viewed in terms of 

quality requirements such as usability, functionality, reliability, efficiency 

and maintainability, see figure (3.9): 

 

 

Figure (3.9) Quality Requirements Tree for Web Applications [Ist00, 
Rog05] 
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1. Usability 

Issues like understandability, learn ability, friendliness, operability, 

playfulness and ethics are vital design factors that Web engineers cannot 

afford to miss. The system must be implemented in such away to allow for 

easy understanding of its functioning and behaviors even by non-expert 

Internet users. Aesthetics of user-interface, consistency and ease-of-use are 

attributes of easy-to-learn systems with rapid learning curve. 

 

2. Functionality 

The system must include all the necessary features to accomplish the 

required tasks. Accuracy, suitability, compliance, interoperability and 

security are issues that must be investigated in designing a Web application 

system to ensure that the system will perform as it is expected to. The Web 

application must have searching and retrieving capabilities, navigation and 

browsing features and application domain-related features. 

 

3. System Reliability 

Producing a reliable system involves understanding issues such as 

fault tolerance, crash frequency, recoverability and maturity. The system 

must maintain a specified level of performance in case of software faults 

with the minimum crashes possible. It also must have the ability to 

reestablish its level of performance. A system must consistently produce 

the same results, and meet or even exceed users’ expectations. The Web 

application must have correct link recognition, user input validation and 

recovery mechanisms. 

 

4. Efficiency 

 Users expect the system to run in an efficient manner in order to 

support their goals. System’s response-time performance, as well as page 
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and graphics generation speed, must be high enough to satisfy user 

demands. Fast access to information must be examined also throughout the 

system’s life to ensure that user requirements are continuously met on one 

hand, and that the system remains competitive and useful on another. 

 

5. Maintainability 

 The primary target here is to collect data that will assist designers to 

conceive the overall system in its best architectural and modular form, from 

a future maintenance point of view. With the rapid technological changes 

especially in the area of Web engineering, as well as the rigorous user 

requirements for continuous Website updates, easy system modifications 

and time enhancements, both in content and in the way this content is 

presented, are also critical success factors for the development and 

improvement of a Web application. 
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Figure (2.10) Web Engineering Testing Process 
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