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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
gpecification 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
specia username and password. There is aregistration 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 specialy the persona Website
Isdesigned out of Web engineering principles.



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
APPENDIX A

OPINIONS POLL

1. Job: programmer

Education: B.Scin computer science

Age 29

Number of year work on Internet: 6 years

Web Engineering Estimated | How do Cornell David Proposed
Characteristics Percentage | they do that | University | Chamers| Dynamic
Degree with HTML 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




Appendix A

Education: B.Scin computer science

Age: 33

Number of yearswork on Internet: 5years

Opinions Poll

Web Engineering Estimated | How do Cornell David Proposed
Characteristics Percentage | they do that | University | Chamers| Dynamic
Degree with HTML 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 959% 84% 7% 88%

3. Job: Engineer




Appendix A

Opinions Poll

Education: B.Scin Electronic Engineering and Communications

Age: 33

Number of yearswork on Internet: 5 Years

Web Engineering Estimated | How do Cornell David Proposed
Characteristics Percentage | they do that | University | Chamers| Dynamic
Degree with HTML 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% % 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




Appendix A

Education: B.Scin Physics Science

Age: 28

Number of yearswork on Internet: 4 Years

Opinions Poll

Web Engineering Estimated | How do Cornell David Proposed
Characteristics Percentage | they do that | University | Chamers| Dynamic
Degree with HTML 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% 7% 86%

5. Job: programmer




Appendix A

Education: H. Diploma in Computer Science

Age: 33

Number of yearswork on Internet: 4 Years

Opinions Poll

Web Engineering Estimated | How do Cornell David Proposed
Characteristics Percentage | they do that | University | Chamers| Dynamic
Degree with HTML 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




Appendix A

Education: B.Scin Computer Science

Age: 25

Number of yearswork on Internet: 5 Years

Opinions Poll

Web Engineering Estimated | How do Cornell David Proposed
Characteristics Percentage | they do that | University | Chamers| Dynamic
Degree with HTML 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% % 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




Appendix A Opinions Poll

Education: B.Scin Computer Science
Age: 33
Number of yearswork on Internet: 5 Years

Web Engineering Estimated | How do Cornell David Proposed
Characteristics Percentage | they do that | University | Chamers| Dynamic
Degree with HTML 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% 7%

8. Job: programmer (Web Designer)

A-Y



Appendix A

Education: B.Scin Computer Science

Age: 27

Number of yearswork on Internet: 5 Years

Opinions Poll

Web Engineering Estimated | How do Cornell David Proposed
Characteristics Percentage | they do that | University | Chamers| Dynamic
Degree with HTML 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 6/% 84% 55% 80%

9. Job: programmer (Web Designer)

A-A




Appendix A

Education: B.Scin Computer Science

Age: 32

Number of yearswork on Internet: 6 Years

Opinions Poll

Web Engineering Estimated | How do Cornell David Proposed
Characteristics Percentage | they do that | University | Chamers| Dynamic
Degree with HTML 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% % 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%

10. Job: programmer




Appendix A Opinions Poll

Education: B.Scin Computer Science
Age: 28
Number of yearswork on Internet: 5 Years

Web Engineering Estimated | How do Cornell David Proposed
Characteristics Percentage | they do that | University | Chamers| Dynamic
Degree with HTML Website
Content Design 25% 10% 20% 13% 20%
Navigation Design 20% 20% 18% 10% 15%
Interface Design 20% 5% 19% 10% 17%
Unique Template 10% 5% 8% 5% 8%
Goal of Website 5% 5% 5% 5% 5%
Search Engine 1-10% 10% 10% 10% 10%
Download Time 1-10% 10% 10% 10% 10%
Total 65% 80% 63% 85%
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Chapter five Conclusions and Future works

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.

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.

Content updating and Website development are very important to
keep the Website active with many visitors.

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.
The Website with great content and a great interface but poor
information architecture, it relatively useless.

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 al
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

* uniquetemplate
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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.

5 onSl (s gl 1 Al @8 sall Gals server aali L a s Gliball de ) 8 g5 el
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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 yearsto 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 Implemntation

CHAPTER FOUR

PROPOSED DYNAMIC WEBSITE
DESIGN AND IMPLEMENTATION

4.1 Introduction

Part one of this works is concerned with desigrymadic Website
under principles and specification of software aegring as discussed in
chapter two. The second part use the proposed dgnérebsite as a
standard Website to others Websites on the int¢éorfetd out if these sites
designed under the software engineering specibicair not and estimate a
percentage degree for each Website depend upon somesen

characteristics of Web engineering.

4.2 Web Application Life Cycle

The Web engineering steps to build any Web apjpdicaliustrate in
figure (4.1), these steps use to construct theqsegh dynamic Website as
discussed in chapter two.

4.2.1 Website Planning

At first, the Web engineer must understand the ehdea of the
Website, the purpose from that Site and accessesrttlerlying need for
that Website.

The goals of the Website, the goal of proposed ayn&Vebsite is
to publish the scientific news thesis, papers, seidntific research to be
useful for all students in computer science. Afitert define the structure of
Website; all pages and links are illustrated init@ $ap. As shown in
figure (4.2)
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A 4

Planning

A\ A 4

Analysis

Design

A\ A 4

w

Implementation

Testing

w

Maintenance

A\ A 4

Development

A 4

Figure (4.1) Web Application Life Cycle

Search | _
Index g g
>  Topic > ] Profiles
<+—»  Register g
.| Site map
. >
Profiles
“«—> .| Contact us
A A
<+<—»  Site map
A \A 4
<+<—» Contact us

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 streciti Website are
identified. In this step, the Web engineer shouldarstand the problems to
be addressed by the proposed dynamic Website.
The analysis for the proposed dynamic Website lamnfs:
1. The proposed dynamic Website stockholders are: i(asknators,
members, and gust users) see figure (4.3).
1. The administrators can edit, add, delete, and epdaé
scientific news and all information in the proposghamic
Website by using special username and password.
2. The members can download the information and becthe
Website.
3. Guest users only can browse the Website; they eadso

register and become a member on the Website.

Proposed Dynamic Website Users

I
I I I
guest  Registered  Adminstrator
user

T

L

New users Existing
Member

Figure (4.3) The Proposed Dynamic Website stocldrsid

2. The functions of proposed dynamic Website are:
1. Register any new user want to be member in the Wéebs
2. Edit, delete, and update the scientific informatioy the

administrator of the Website and store them intaluse.

o0



Chapter four Proposed Dynamic Website Design and Implemntation

3. Store username and password of all members and
administrator in a database by using SQL server.

4. Providing all computer scientists and all intemgtiwith
computer science with last scientific informationdmwnload
them form Website through Portable Document For(fR&t-)
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 stdfth® computer
science department and this information always tgubérom the
administrators of the Site.

The full analysis for the proposed dynamic Websteshown in the
main algorithm:
1. Main Algorithm
This algorithm describes the work of the proposgdadhic Website
in general as shown in figure (4.4):

* When any user enters to the Website, the user ftkerei
administrator,  member, or just guest. The Webshiecks the
stockholder first to introduce a proper functioreaxh stockholder.

* |If that user is member in the Website, then thamber is either
administrator or just a member. The Website expdoes right
username and password when login to the Sitegeitichthem with a
stored username and password in a database.

» |If the user is just a member, he can download ¢hengfic files and
browse Website, or if the user is an administrdtercan edit, delete,
or update the content of the site, then logout floenWebsite.

» If the user enters the Website as a guest, he shnboowse the

Website and also can make registration in Website.
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C St )

\ 4
New user Enter

Enter member
Username and
Password

Is user want
to register
in Web site?

s user member
in Web site?

A 4

Just
browsing
Web site
Register to
Web site
Just download
and read the v
scientific news Login

Edit scientific
news pages

A 4
Logout

Y

»)
<

A 4

End

Figure (4.4) Analysis Flowchart of the Proposed &wic Website

2. Registration Process Algorithm
For more analysis, the algorithm shown in figuré)4lescribes the
registration process when any new user wants t@ bmeember in the

Website this is done as follows:
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A 4

Enter New
Username

>
»
L

A

> Password

Warning
message

Is username
<4 char?

Warning Is user name

A

message already exist

Warning Is password

A

message <4 char?

Store user name
and pass word
in Database

A 4

End

Figure (4.5) Registration Flowchart
Any new user want to be a member in a Websitet, fiesmust be

enter a username and a password, the Website ithibakusername

and password is less than four characters, if soetls warning

oA



Chapter four Proposed Dynamic Website Design and Implemntation

message appear to the user to change them anbeaakdr to enter
new username and password.

 The system also checks if the username is alreathtsein the
database if so, warning message appears to asiséin¢o enter new
username and password.

* Then store the username and password in a databhdgbat user is

became a member in the Website.

3. Authorization Algorithm
This algorithm is shown in figure (4.6), it checlkee user ID that
entered the Website if it is a member or admin lhgcking the username

and password and then give the authorization tiouber.

Y
Enter username

and password
10 , yes
Is admin? > Is correct?
yes
10
A 4

Browsing Edit the Warning
Website, content of message
download Website
information

A 4

Logout

A 4

End

Figure (4.6) Authorization Flowchart
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* The user enters its username and password, i€drrect; the system
gives the authorization to that user.

* Check the user’s authorization; if he is an adrhenthe can edit the
content of Website, otherwise he can just browseWrebsite and
download the information.

* |If the username and password are not correct, aingaimessage

will appear and retuning to the main page.

In the analysis phase, the Web engineer should rsiachel the
requirements of the Web application and ready ¢oniéxt step to construct
the Website.

4.2.3 Website Design
Design is the place where Web application quaktyestablished.
Website encompasses six major steps, see figut¢ {(eb engineering
pyramid, the steps were used to design the propdgeamic Website as
follows:
a. Interface design
Interface page in the proposed dynamic Website igyoad
communication between the users and the Websgeies answer to
how the user is going to interact with the Webdigure (4.7) shows
interface page of proposed dynamic Website.
The interface of the proposed dynamic Website iseoted with the
database by adding member username and passweadth® interface
Is proved by testing when browsing a site that asyeto use and
understand from every one browsing the site. Therface gives the
user that enters the Website an idea about thetigoWebsite, what is
the goal of that Website, which information therusan gain, what is

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

page of the proposed dynamic Website is caltsthtilt.asp”.

A ::Scientific News::Registration - Microsoft Internet Explorer EIDHZ|
| Fle Edit View Favorites Tools Help &
Qoak - @ [N A B Pseach Jorawre @ B~ 5 @ - LJorr@d 3

: Address & http: /fwww. mavteny .com fregister, asp v i Go :Links
Search Web |~| & & @~ | | .attempting to retrieve buttons from Yahoo!...

»

-Nahrain Univoersity Sciontific NEWS

Computer Science Department

Contact Us™ Home Page

Search for From [-al-  v|  seach
T L o Usermame | Passwiord | |[ vogin |

Don't have an ID? click here to register

Registration

Sitema Py .
~SHAp - g - Development of a Website Search Engin

Profiles iy By Eihab Ahmed

contact us 2005

Image Processing
By Noor Mohamed
2004

Software Engineering
.-By Sura Ali
2004

‘Contact Us™ Home Page _‘

©2006 Tayseer M. Al-jadir, All rights reserved.
Tayseer_aljadir@yahoo.com e

gj Opening page http: /A, mawteny .comfregister.asp... @ Internet

Figure (4.7) Interface Page of Proposed Dynamic siteb

b. Aesthetic design

The proposed dynamic Website has a good ratioesthatics, with
observation the subject of the Website that is weyortant point. The
images, colors, fonts must be suitable with thgesulof the Website.
The proposed dynamic Website is scientific sitethgographics must be
chosen in a suitable way.

The banners flashing, graphics twirling, words Herg, with a
string of fireworks chasing your mouse pointer.niakes the user
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confused and hard to read the content of the Weekpkecially the Site
not for advertisement, so the graphical banner ropgsed dynamic
Website has suitable colors blue and green withnzage denotable
about the site subject, aesthetic design descthmdook and feel of
Website, so any new user enter the site may stagarch to another
Site if the user don't like that site. Figure (4sBjows the banner of the
propose Website, this graphical banner designedusing Adobe

Photoshop 7.0.

\ALNahrain University Sciontific NEWS

A

Figure (4.8) Banner of Proposed Dynamic Website

c. Content Design

The proposed dynamic Website content includes tgaphics, and
images. The content is either store dwml pages or stores in a
database. The algorithm shown in figure (4.9), diess the connection

between the Website pages and database.

: download Information

|
| | |
| ' |
| Browser | Request for information | .| ASP |
| | | | page |
| | Respond with ASP page | |
| : | |
| I | |
| | | |
! | ! soL ||
: : : obBC > Sever :
TR J |—_— J

Figure (4.9) Connection between the Website andlizeste
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Two tables are needed to store the content indtebdse:
1. Users table the format of this table is repressemn table (4.1) as

follows:
Table (4.1) Users Table
Id Username | Password | JoinDate ISAdmin
(text) (text) (date/time) | (as a flag)

I. Id: represents the unique assigned identificatiomlmer for
each user.

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

li. Password: represents the password of all Websitab®es of
the Website.

Iv. JoinDate: represents the date and time of thetrage.

v. IsAdmin: works as an acknowledgment flag to digiish
between the administrator and other members of gsexgb

dynamic Website.

2. Posts table: the format of this table is represkin table (4.2) as
follows:
Table (4.2) Posts Table

Id Title text | PostDate | PostHTML | HasImage
(date/time) | (Html ages)| (As a flag)

I. Id: represents the unique assigned identificatiomlmer for
each topic.

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

li. PostDate: represents the published date and timehe
scientific news.

Iv. PostHTML.: represents the details of the news.
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v. Haslmage: works as an acknowledgment flag to djstgh

between if the topic has an image or not.

The research, papers, and thesis stored as PDte firenimize the
size of the text content and make them easy to b@aarfrom internet.
The amount of information in each page is suitalotetoo large, to help
any user to access the necessary and useful irtforma

All graphics and images content are stored as Jehdtograph
Group (JPG) or Graphic Interchange File Format j&Fminimize the
size and avoid the slow load time problems usuallysed by too many

graphics or un-optimized graphics.

d. Navigation Design

Many people enter a Website, and they get lost @lfteee clicks,
when that happens, the user searches another \&/ebb# proposed
dynamic Website avoid that by create navigation magr the Website,
which connect all pages with each other. In eveagep in the header
part and footer part there is simple menu in tifiediethe Website with
links to all pages in the Website, that avoid Igdime user.

A Contact us button is placed in every page, to help the Udes has

any question or suggestion about the Website.

e. Architecture Design

The hypertext organizational schemas is hierarchye® form. The
users don’t need to see all information at onceessilthat user is a
member in the Website. The hierarchical structwel@own in figure
(4.9) is used to hide or expose as much informaignecessary.
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index
> | sitemap | —
COntact us | « > profiles | rigester
'4 '4 /
Search topic

Figure (4.9) Hierarchical Structure

f. Component Design
The implemented functional components requiredhéproposed
dynamic Website are:
1. Perform localized processing to generate conteut mavigation
capability in dynamic fashion.
2. Establish interfaces with database.

3. Provide connection between Website and databaserton

4.2.4 Web Page Templates Design
A Web page template of the proposed dynamic Wels$itavn 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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A ::Scientific News::Registration - Microsoft Internet Explorer El@“g|
| Fle Edft View Favorites Tools Help [

@Back - @ - \ﬂ |§] ;| /"_"- Search *;‘:}"Favorites &2 ( - ﬁ_. =] o~ i 3
: Address j@_http:,ffwww.mawteny.comfregaster.asp B V__i Go |ilinks
LYt - 2 Search \Web |- & TR #- | | attempling to reftrieve buttons from Yahoo!...

I-Nahrain University Scientific NEWS

Computer Science Deparfment
: SContact Us " Home Page 4
If you want to be amember in our Website ...
Home page please insert a username and password
| Registration to dawonload the last scientific information from Al-nahrain university
Sitemap Computer sceience department
Profiles
| contactus Registration

Usernmae [ ]
Password

| Register |

‘Contact Us' Home Page _J

©2006 Tayseer M. Al-jadir, All rights reserved.
Tayseer_aljadir@yahoo.com

}gj Opening page htp:/Awww. mawtery.comregister.asp... @ Intermet

Figure (4.10) Header, Main body, and Footer Section

4.2.5 Website Implementation

In the implementation phase, the information amtfiwnality must
be coded in an appropriate format. The proposedmin Website use
HTML documents to deliver static content, these HTNbcuments are
written by using Microsoft FrontPage 2003 editor.

ASP used to implement server-side scripting languatdpedded into
HTML code, to construct the pages of Website. Onegeside the process
involves reach to database from ASP pages of W&ebbit using open
database connectivity ODBC to connect Web pagdsddatabase.

The database consists of number of tables thadraaeged so as to
facilitate faster retrieval of the data. This daisd is housed in a database
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server. The proposed dynamic Website uses a Welersas database
server because of the small number of Web pageh Eamber by enter
username and password from Web page; check themtiatdatabase by
using ODBC.

JavaScript on the other hand, is embedded into HTafid
interpreted locally on the user browser.

4.2.6 Testing the Proposed Dynamic Website

The first step toward testing is publishing progbdgnamic Website

on an offline Web server (Web server not connewati#lal the Internet).
The Website implemented on network that works ofP/TE protocol, the
proposed dynamic Website work by client/server nemlne. The proposed
dynamic Website published offline on computer systeork as client and
server at the same time.

Client side must have Internet Explorer and theeseside must be
have Windows Server 2000 NT and Microsoft SQL Servé. The
proposed dynamic Website works on the offline seared the Website
engineer must be find the errors and repair thefarégublished proposed
dynamic Website on the Internet. The testing wasedon the following
components:

* The static content of Website (HTML Pages).

* The navigation links of all pages of Website.

» Check the connection between database with Wepages, that is
done by checking the dynamic content that storedidtpbase and
check (add, delete, and edit) on these content.

 The connection of users with Website databasmi(@dmembers,
gust user) by adding testing usernames and passwomthtabase of
the proposed dynamic Website, and enter the prdpdgeamic

Website by these testing username and password.

%%



Chapter four Proposed Dynamic Website Design and Implemntation

After checking the proposed dynamic Website from énrors on the

offline server, publish it on the Internet.

4.3 Publishing Website

To be a part of World Wide Web (WWW), the Websiteisinbe
published or (uploaded) to Web server.

To publish online, the computer must be conneatethé¢ internet,
and need an account from an Internet service peo{I&P).

Publishing is the process of copying all files thatkes up Website
on the proper computer. That is done by eitherguappropriate program
help to transfer the Website to Web server or byqud-ile Transfer
Protocol (FTP) by using Web browser.

The proposed dynamic Website published through \Wedwser
addressftp://www.mawteny.com as shown in figure (4.12), a log on
windows will appear and ask about the user namepassword, after write
them, the user must click on thag on button. The Web server page will
appear with all pages and folder that stored irstreer, then the puplisher
must copy all pages from his computer to the Weleseas shown in
figure (4.13).

Poack v (T D search [ Folders | [T

dress Li] Fepef e . mawkeny . com

5 > Either the server does not allow anonymaous logins or the e-mail address was naot
accepted.

FTF server: i, mawkeny, com

User name: B

Password:

After vou log on, vou can add this server to wour Favarites and return to it easily,
.-i\, FTP does not encrypt or enco_de passwords or data before sending them to the

server, To protect the security of wour passwiords and data, use Web Folders

(webDAY) instead,

Learn more about using Web Folders,

[ JLog on anonymoushy [[15ave password

[ Log On Il Cancel ]

Figure (4.12) FTP on Web Browser
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s o . v B ks 7 .‘3:1;
| = o o D@ @

html themes : ;
Calculating the time required to upload the files. register.asp kopic. asp

[ | ) Cancel j?j gj gj gj

8 My Nebwork Places config.asp default,asp search.asp  shared.asp

Figure (4.13) Web Server content

4.4 Comparison Between the Proposed Dynamic Websiath

other Websites

The proposed dynamic Website was constructed wspsifications
of Web engineering. This section consider the psedadynamic Website
as a standard Website for other Websites on thddWbide Web, then
choose Websites from the Internet, to find if th&8ebsites construct
under the specification of the Web engineering.tTi®aone by assigning
some of Web engineering characteristics and exp@tinthe chosen
Websites, to find how many of these characterstiese applied on these
sites, each characteristic has rate degree for @osgm depend upon its
important, and finally find out the final degre@dtpercentage degree is
between 0-100).

As discussed in chapter two (the principles of Wabineering) and
applying these principles on proposed dynamic Wep#ie first section of
chapter four, there are many characteristics intled engineering must be
applied when construct any Website is going to twesttucted, some of
these Web engineering characteristics are chosemrdicg to its

importance. The reasons of choosing these chaisdgrare as follows:
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1. Content Design
Content include text, graphics, images, video amticg When any
user browsing Website without useful content oy theffering to find the
information they want, they search to another Websso the Web
engineer must be careful about many point:
a- Web pages should not be large in order to avoitzbotal and very
large vertical scrolling.
b- Poor spelling.
C- Plenty of music.

d- Using huge flash into screen and lots of movinggdHike (blinking
text or over use of banner advertisements)
e- Out dated information.

The estimated percentage degree of this point%s. 25

2. Navigation Design

To avoid losing users, all pages in the Website ngstlinked
together by correct hyperlinks. The Web engineemmgst start Website
design with a good understanding of the structdith® information space
and communicate this structure explicitly to theru$roviding a site map
enable users know where they are and where thegeaiihe estimated

percentage degree for this Web engineering chaistats is 20%.

3. Interface Design

Interface of any Website means the index pagehat Website,
which means it is the first page that any uset wisvhen he enter the URL
of the Website in the address bar of the Web browsdex page gives the
answer to how the user is going to interact wite Yebsite. It is very
Important characteristics in Web engineering, tlsén®ated percentage
degree is 20%.
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4. Unique Template

One of the best ways to ensure a consistent appliclook and feel
Is to develop a Web page template that is very napb to technique
provides the users with a secure sense of coneystmd structure while
interfacing with the graphical user interface.

For instance, the page header and footer sectiooslds contain
information that establishes clearly the identityh® Website. It also helps
the users to quickly situate themselves visuallythe Web application
structure. The users should never get confused a$ére they located in
the Web application. The estimated percentage degrE0%.

5. Goals of Website
Each Website has a specific goal; the reasonsaitb@oinstructing the
Website, and is to be easy to every one how wgsitine Website

understand its purpose. The estimated percentageals 5%.

6. Search Engine

Provide search engine to Website is very imporfamnt. Some
Website has large number of Web pages and othessi®efias no more
than five pages, the necessary of adding searahesigydifferent from one
Website to another.

Therefore the need of search engine is extrusivpgption depend
upon the number of Web pages of the Website. Thma®d percentage

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

7. Download Time

When any user waiting for downloads Website to appmn its
computer for long time the user maybe searchesntwhar Website.
Traditional human factors guidelines indicate 10-4&conds as the

maximum response time before users lose intefest\WWeb programmer

A



Chapter four

Proposed Dynamic Website Design and Implemntation

must avoiding a large number of images, using aadiadeo that help to

slow down time of the Website.

It is extrusive proportion, when images, audiod arideo are

increasing the download time is increasing als@ @&ktimated percentage

degree is range from (1-10%).

These characteristics are used to compare betweerprbposed

dynamic Website and the chosen Websites downloam the internet.

Three different Websites are chosen, illustrate@lote (4.3) as follows:

Table (4.3) Websites Table

Website Name

Description

URL of Website

“How do they do
that with HTML”

Tutorial Website,
learning some basic g
HTML language

f

http://www.tashian.con

about Professor of

Philosophy

2 | Cornell University| Website about Cornell http://www.cornell.edu
University
3 | David Chalmers Personal Website | 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 théth HTML”
Website has the following description:

There is lost image in the top of pages.

No error in spelling.

Has too much information in one page with vertgablling.

No huge flash into screen or moving components (iknking

text or over use of banner advertisement).

\Al
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* The information is updated, the last update is28/66.
The estimated percentage degree is 20% from 25%.

A Highway Robbery - Microsoft Internet Explorer

File Edit ‘Yiew Favorites Tools  Help "
T A, = G : 9 = | . 1
Yo © HB G P Frroes @ 2% w-JA LS
it =11
Address | €7 C:\rotaiwrite15-10-12006)bad_sitelHighway Robbery.htm v By ks * @-
s
Highway Rl:lbhery E Berlin Wall Remnants

Part of How Do They Do That With HTML? by Carl Tashian

This web page has taken hours of work i design and writing. And I'm
essentially grving 1t away, along with a few photos and some other ramblings.
That's OE with me, but a lot of people think thewr hard work will be ripped off,
and they want to do something to protect it.

I hate to breal: it to you, but it's nearly immpossible to protect mformation on the Internet. Once it's out there, t's out
of your control. The music and movie industries are going bonkers because they don't make a penny on the massive
proliferation of their products over the Internet. If a couple multi-bilion dollar industries can't figure out how to
protect their data, there's a good chance vou won't be able to protect yours.

EBut you still want to publish something, right? You want to promote your polka band's new album, or you want to
show the world yvour prize-winning photographs of etnpty parking lots. So here's the solution: Give people a taste of

vour worl, but only enough to leave them wanting more. It's the crack dealer's approach to e-commerce.

The crack dealer's approach to selling music online:

< | b

:EI Done B Internet
[P —— S T ; T r i 3 e
+d start [ @ colden Al | B bad_sits [ 3 How dathie... 3 Highway R, e adobephat,.  EN Q:,J--O 21200 AM

Figure (4.14) One Page of Website

2. Navigation Design

The “How do they do that with HTML” Website hasomg hyperlink
in the index pages; also the number of Web pagé$ isages and has no
Ste Map help the users to navigate all pages of the WebEite estimated

percentage degree is 10% from 20%.

3. Interface Design
The interface page of the “How do they do that wdiML”
Website it is index page; it contains a list of lalks that connected all

pages with the index page, with simple banner endft side of the index
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page. The estimated percentage degree is 15% f@8n Eigure (4.15)
shows interface page of “How do they do that withMlL.” Website.

@ How do they. do that with HTML? - Microsoft Internet Explorer

File Edit Miew Favarites Tools  Help Tl
N (A @ ) ] ’ | &4 2
|x] |&] €p Jseach SoFavortes &0 L2 i W] v | ) Jhi 3
Address %“J http:/'www tashian, com/htmlguide/index html v ﬂ Go  Links * @~
A

"How do they do that with HTML?"

Here's what T have to offer at the moment:

Introduction: HTML, SGML, and other four-letter words

Web Colors and Backgrounds

Password Protecting your Web Site

Highway Robbery: Web Site Theft Protection

Pictures of Text, a quick web typography guids

Fhoto Preparation Guida

An Introduction to Forms and Building Forms

Search Engine "Placernent"; Is it easy to get higher in the rankings?
How to make Tables.

Audio on the Web, including background sounds!

Browser Windeows: Opening new windows of all shapes and sizes...
What about Internst advertising?

Web Statistics and Access Counters

Web Eite Sizes (bytes and pixels) -- how big should a site be?
Here's a fun distraction, and a very simple example of a dynamic site: Lost in Translation

MESSAGE BOARD
MITHOR

Trrrita articlas fior this eita ae T Aind tha tirma en baar chaslina hasl Fuantially this nana will ha

ﬂ Internet

Figure (4.15) Interface Page

4. Unique Template
* There is no unique template.
* There is no header section contain the name amddbtihe Website.
* Simple main body.
» Footer section has good information.
Figure (4.16) shows the index page of the t “Haavtkdey do that
with HTML” Website establishes footer section. Téstimated percentage

degree is 4% from 10%.

5. Goals of Website
The goal of the “How do they do that with HTML” Walte is clear
to the user at the first time enter the Website tsitorial Website about

HTML language. The estimated percentage degre®&ifdm 5%.

A&
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2 How do they do that with HTML? - Microsoft Internet Explorer ;
Fle Edt Yiew Favorites Tools Help F
®] [B] @0 Psenr Pormones @ (-2 @ - K VB
Address @ i katalfrom scis computer\tavseeriSibad_sitelHow da thew do that with HTHML. bk o a Go Links+** ‘ﬁ_'_' -
~
I write articles for this site as I find the time, so keep checking back. Eventually, this page will be
completely replaced with a spiffy new design, too.
Motivation
I started this site in 1005 while I was learning how to make web sites, I figured the bast way to learn about
it was to write a tutorial for others. The site has besn very successful over the years, soin late oo, T
rewrote the entire site from scrateh, updating all of the information and beginning to add all sorts of new
tips and tricks.
- Like print media, web pages have one core purpese: to convey information, If you don't have anything to
ME“ AGE BMPD say to the world, why bother learning HTML at all? Though content is truly the most important part of
! i any page, pages are initially judged by aesthetics alone (the first impression). The content is up to you,
AUTHOR but perhaps I can help with the aesthetics.
Here's the old version of this guide, originally written in 1095, and now hopelessly outdated: HTML tips &
tricks and graphics. It has sentimental valus.
Reproduction of material from this page without written permizsion is strictly prohibited
Last updated on 08/06/2006 11158148 -
Copyright @ 1995-2001 Carl Tashian ' Privacy Statament bt

o Internct

Figure (4.16) Footer Section

6. Search Engine

The “How do they do that with HTML” Website has searching tool.
The number of Web pages is 26 pages. Those nurab¥veb pages need
a search engine to help users find the informateed from that Website.
The search engine is necessary and the Websitachasarch engine so,

the estimated percentage degree is 2%.

7. Download Time

The “How do they do that with HTML” Website hastsile number
of pictures, no video or audio. So the downloacktmeeded to appear the
Website on Web browser take a traditional timehas 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) th€ornell University Website has the
following describe:
* Has suitable information in each Web page withadl# vertical
scrolling.
» There are no loosing images in all Website pages.
* No error in spelling.
* No huge flash into screen or moving components (iinking
text or over use of banner advertisement).
* The information is updated. The last update wa)Db.

The estimated percentage degree is 23% from 25%.

@Back T i.l EI _;‘ /-. ! Search :'] Favarites {g_‘\’ o .."_r_ ﬂ ] g | ﬁ E :‘i

Address &Y hiepww cormel edufacademics! v|kdeo ks * @ b
Cornell University's colleges, schools, and other academic units offer more A

HERARoRts than 4,000 courses, 70 undergraduate majors, 93 graduate fields of study,

T undergraduate and advanced degrees, and continuing education and

outreach programs.

Undergraduate Majors
Academic Units

Graduate and Professional
Colleges, Schools, and Faculties

Continuing Education Cornell has seven undergraduate colleges; a graduate

- g school; professional-degree schools in business

Courses, Classes, and i ! ol

Exams ( Ithaca Campus) ) management, medicing, law, and veterinary medicine; and
(OF & B affiliated faculty units.

Academic Calendar
Departments

Faculty Highlights Cornell's nearly 100 academic departments offer an

astounding variety of degree programs and other types of

Student Highlights b

Centers, Institutes, Laboratories, and Programs

Cornell's numerous designated national centers and
programs and other interdisciplinary research and study v

Figure (4.17) Web Page Content

A
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2. Navigation Design

» TheCornell University chosen Website has no wrong hyperlink.

* The number of Web pages@ornell University Website is 40 pages
and the Website has rfé#te Map, to help the users navigate in all
pages of the Website. The estimated percentage&egid0% from
20%.

3. Interface Design
Figure (4.18) shows the interface page of @wnell University
Website:
» |t contains a list of all links that connected j@diges with each other,
in the header, footer and left side of index page.
It has a good interface that helps all users teraat with the
Website.

The estimated percentage degree is 18% from 20%.

- _— =il Lo e (o] oot - > = L ey b= —

Address |§j btk fwaws, cornell, eduy v B ik ® -

qo

‘ages @ People more options

Welcome News Spotlight
Thas s Cornell Library, Microsoft partnar to i
¥ - i 1 Y
Ithaes., L= hi g’h‘l T Ry T o e e m —"‘ ju
< I 2
é:l hitkps s, cormell, eduf B Internet

Figure (4.18) Interface Page
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4. Unique Template

» There is a unique template.

» There is simple header section contain the namela@gual of the
Website. Figure (4.19) shows the Web page of @mnel
University Website establish header section.

* Simple main body.

» Footer section has good information. See figurd0dshows the one
Web page of th€ornell University Website establish footer section.

The estimated percentage degree is 10% from 10%.

5. Goals of Website

The Website talks abo@ornell University, and helps users to know all
information about that university. The goal of Wiebsis clear. The
estimated percentage degree is 5% from 5%.

- : " = A . :
@ Back v () \il.l @ Ty - search ¢ Favorites (?’9 =" ] - - ﬁ E '::i
V —) (€]

pciress | €] g, comel.ecufouireach]
S,
Sfichs] . .
)% Cornell University
5 : ";&q J

Links 'lﬁ'_:l ]

Outreach

Overview . . .
"Outreach applies Cornell's rich resources to practical problems. It
Programs manifests Cornell's mission as the land grant university for New York
State."
Systems
tepben F. Harmilton
Gateways
Contact
Outreach Proarams Outreach News N
< | ¥

Figure (4.19) Header Section
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iddress _’ﬂ_ hittp:/fwew, cornell.edufacademicsf ol ' Go |Links * &

Faculty Highlight Student Highlight

| Lisa Nishii

Hurman Resources

Gonzalo Gallardo

Arts and Sciences

Megotiating cultural
differences is

A year into his Cornell
experience, Gallardo

something she has had to do from was back at his music -- but
birth. following a brand new beat.
Mare faculty highlights More student highlights
Cornell University Homme = ClUinfo | Weather | Help | Contact *, Print thiz page
For Media | For Faculty and Staff | Site Info | Feedback | Operating Status E2006 Cornell Univarsity
€ >
£ © Internet

Figure (4.20) Footer Section

6. Search Engine

The Cornell University Website has search engine, in the banner of
all pages of th&€ornel University Website see figure (4.21). The number
of Web pages of the Website is 40 pages. Those pagbs need a search
engine to help users find the needed informatiomfthat Website. The
search engine is necessary and the Website hashsengine so, the

estimated percentage degree is 8% from 10%.

SEARCH: go

Cornell University

©Q Page: @ People  more options

Figure (4.21) Search Engine

vAa
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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 appee Website on
Web browser take a traditional time, it has a gdowvnload time. The

estimated percentage degree is 8% from 10%.
C. Comparison of “David Chalmers” Website

1. Content Design
As shown in figure (4.22) th®avid Chalmers Website has the
following description:
* Has too much information in one page with vertgablling.
» There are no loosing images in all Website pages.
* No error in spelling.
* No huge flash into screen or moving components (inking
text or over use of banner advertisements).
* The information is updatable.

The estimated percentage degree is 20% from 25.

2. Navigation Design

» TheDavid Chalmers Website with no wrong hyperlink.

* The number of Web pages avid Chalmers Website is 20 pages
and the Website has rfgte Map, to the help users navigate in all
pages of the Website. The estimated percentageeegil0% from
20%.
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3 Photo gallery - Microsoft Internet Explorer

Flle Edit  Wiew Favorites Tools  Help L

\ﬂ \EI ' r‘;.-'Search ,3 Favarites Q-‘ - F'_, ﬂ " _' ﬁ 'E i&

Address @ CiDocuments and Settings'itotalMy Documentsitew Folder\Papers on Consciousness {David Chalmers ). htm - a [cta] Links 2 @

Papers on Consciousness (David Chalmers).

This page contams powmters to some papers on consciousness. Iany of the papers here {especially those m the frst two
categories) should be accessible to people without a background in philosophy. Philosophers might be interested in the mote
technical papers in the third category, and also those under papers on meaning and modality. & separate page has mformation
on my book The Canserous Mg

The Problems of Consciousness

Consciousness and its Place m Natwre

This 15 an overview paper on the the metaphysics of consciousness. It summanzes arguments aganst matenialism, and uses
these to give a detailed tazonomy of reductive and nonreductive wews (three each). It covers some of the same ground as the
first two papers below (although it's ortented more toward metaphysics than toward science), while also covenng some of the
more techmcal matenial in my book and some new things. Tt appears in The Blackwed Gude to Fhdasaphy af Mindg, edited by
Stephen Stich and Frtz Warfield (Blackwell, 2003), and 15 "reprmted” in my anthology Bhdosaphy of Mind: Classical and
Contemparary Readiqgs (Ouford, 2002 Delays in the Blackwell volume, not backward causation!

Facing 1Ip to the Problemn of Consciousness (PS)

This paper gives a nontechmcal overview of the problems of consciousness and my approach to them. In it T distinginsh

o

Bj 4 Internet

Figure (4.22) One Page of tbavid Chalmers Website

3. Interface Design
Figure (4.23) shows the interface page ofldlagid Chalmers Website:

» |t contains a list of all links that connected dilges 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 ayenorthe index
page.

» All pages are just document of information.

* The index page contains an explanation about thgst) goal and
author of the Website.

The estimated percentage degree is 12% from 20%.

A
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2 ILI |1| L. l ] -“- Jocard . | 1 Qv LGS ‘Z_\ T h :_’: “.ll E ] H‘ @ ‘ ,
Address @ http://consc net/index html " a Go ks 'ﬁ- b
£t
.

David Chalmers

I atm a philosopher at the Australian MNational Universiy. Officially T am Professor of

Philosophy, Director of the Centre for Consciousness, and an ARC Federation Fellow. I =

wotk espectally in the philosophy of mind, and in related areas of philosephy and cognitive science. I am espentally interested

i consciousness, but am also mterested in philosophical issues about meaning and possibility, m the foundations of cognitive

soietice and of physics, and a bunch of other things,

This site inchides quite a bit of my own work (8.2 papers on consciousness and papers on meanng and modality), and tt also

meludes a number of resources I've put together on topics related to consciousness andfor philosophy: e.g., annotated

bibliographies, directories of online papers, and some philosophical diversions. There 18 also a photo gallery. & complete

master index to this site's contents 15 available,

WHAT'S NEW:

o ‘Weblog: Fragments of Consciousness,
o MNew papers: Probabiity and Propositions, Scott Soames' Two-Dimensionalism, The Two-Dimensional Aroument
& gamst Matenalism.
W
Q} & Internct

Figure (4.23) Interface Page

4. Unique Template

* There is no unique template.

* There is no header section contain the name amddbtihe Website.

* Simple main body.

* No Footer section, just in index page only. Fig#e4) shows the

footer of the index page. The estimated percentmggee is 2%

from 10%.

5. Goals of Website

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

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

philosophy, the Website contain the books and [gapkthe professor and

others philosophers. The estimated percentage eleg&6 from 5%.

AY
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3 Photo gallery - Microsoft Internet Explorer

File Edit ‘iew Favorites Toaols Help o

€ > Ii] ‘E ; /'.-'Search U'f Favorites @ =2 ? ] - 3:1 g i—&

Address :éf_"l C\Documents and Settingsitota\My Documents\New Folder\David Chalmers, htm vl BYco Lk @

Eaplamining Conscronsiess: -
The Hard Problem

CERSELOUSENESS
This collection (edited by Jonathan Shear) was published i 1957 by MIT Press. TAR Bl e
It has a kevnote article by me, 26 responses from all sorts of perspectives, and my
response to all these i turn. See its web page for contents.

Philosophy of Mind:

Classical and Contemporary Readines

This 15 an anthology of readings m the philosophy of mmnd, edited by me, and published
by Oxford University Press in August 2002, Its web page has the table of contents and
an ever growing list of typos,

David Chalmers, Fhilosaphy Fragram, RSSS, Canberra ACT 0200, Australia.

E-mail: chalmers at anu dot edu dot au

Ej D Internet

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 & list of photo gallery
stored in a database. Figure (4.25) shows the lsesargine of the Web
page. The number of Web pages of this Website ipdgfes. Those Web
pages need a search engine to help users findemgrtbeded information

from the Website. The estimated percentage degrgifrom 10%.

7. Download Time

The David Chalmers Website has suitable number of pictures, no
video or audio. The download time needed to apfleaiVebsite on Web
browser take a traditional time; it has a good doau time. The estimated

percentage degree is 8% from 10%.

AY
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Iy

File Edit View Favorites Tools  Help o
\ Al A 3 B - = = . T i ad
If] Il’] ul - Search 9 Favarites 5- _ = W i‘:i E '1$
Address -@ CriDocumnents and SettingsitokalMy DocumentsiMew FolderiPhoto gallery . bkm b a Go Links ** u'i -
A

Photo gallery
In December 2000 I got a digital camera (Olympus C3000Z, updated later to a Clanon Powershot S45, then a Canon
FPowershot 5400, then a SD400). The results (along with a few clder photos) are below. As of October 2006, these photos

are now searchable.
Search for; Go
Photos from conferences and events

s Brams, Persons, and Society (MWilan, September 20067
o German Analytic Philosophy (Berlin, September 2006)

o Summer School in Philssophy (Cologne, September 2006)
o Consciousness at the Beach (Kioloa, August 2006)

o Time and Consciousness (Sydney, Tuly 2006)

o Australasian Association of Philosophy (ANTT, Tuly 2006)
o Tucson 2006 (Tucson, April 2006)

e A e e R b SRR

ELI Done ﬂ Inkternet

Figure (4.25) Search Engine

Table (4.4) shows the estimation percentage defgreihe selected
Websites estimated by the researcher. It showsyewsb engineering
characteristic percentage degree, this degree ggested from the
researcher point of view, and it came from thehtiftapplying the chosen

Web engineering characteristics.

Table (4.5) shows the statistical degrees of thecta Websites as well
as the proposed dynamic Website. These degreeoare after selecting
ten programmers randomly to estimate them, and theplaying the
average degree for each characteristic and the tgree for each
Website.

A€
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Table (4.4) Comparison Result Table
Web Engineering | Estimated | How do Cornell David Proposed
Characteristics Percentage | they do University | Chalmers | Dynamic
Degree that with Website
HTML
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 | Estimated | How do Cornell David Proposed
Characteristics Percentag¢ they do that | University | Chalmerg Dynamic
Degree with HTML | Average Average | Website
Average Average
Content Design 25% 11.7% 18.8% 159%  18.79
Navigation Design 20% 13.7% 17.4% 14.1% 17.79
Interface Design 20% 8.5% 17.2% 11.7%  16.89
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




Chapter four Proposed Dynamic Website Design and Implemntation

4.5 System Requirement

The proposed dynamic Website specification couldlassified into

two classes:

4.5.1 Hardware Requirement
The Proposed Dynamic Website as every Web appmitagquires
being online on the Internet or at least be implete@ on a network that

works on TCP/IP protocol. The Website works by aii8erver
Technique.

4.5.2 Software Requirement
There are two sides in the proposed dynamic Website
1. Client-Side: this side must be installed Interngpl&rer to be online
on the Internet.
2. Server-Side: a large part of the proposed dynamiebsite 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.

AT



Chapter One Introduction

CHAPTER ONE
INTRODUCTION

1.1 Introduction

Within a short period, the Internet and World WM&eb (WWW)
have become ubiquitous, surpassing all other tdogital developments.
They've also grown rapidly in their scope and ext#nuse, significantly
affecting all aspects of our lives.

Figure (1.1) [Rob05] presents the growth of the ¥#els according
to a study presented Wobert H. Zakon. Robert makes study regarding
growth of Websites collected over last thirteenrgea

Webhsites =Number of Websites on the Internet.

100,000,000 E—

10,000,000
1,000,000 -
100,000 +

10,000 -
1.000 +—

100

10

]

Wehsites (log)

1993
1994
1895
1856
1997
1998
1998 1
2000
2001
2002
2003
2004
2005

Figure (1.1)Growth of the Websites [Rob05]

Industries such as manufacturing, travel and halsyi banking,
education, and government are Web enabled to inepaod enhance their
operations. E-commerce has expanded quickly, atabdse systems have
migrated to the Web. Advances in wireless technekbgnd Web-enabled
appliances are triggering a new wave of mobile V@pplications. As a

result, many of peoples rely on Web-based systemispplications.
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To build these systems and applications, Web deeetoneed a
sound methodology, a disciplined and repeatablecgasy better
development tools, and a set of good guidelineg @merging field of
Web engineering fulfills these needs. It uses sifienengineering, and
management principles and systematic approachasctessfully develop,
deploy, and maintain high quality Web systems applieations. It aims to
bring the current chaos in Web-based system denedapunder control,
minimize risks, and enhance Website maintainabaitg quality [Ath01].

The essence of Web engineering is to successfulpage the
diversity and complexity of Web application devetmmt, and hence,
avoid potential failures that could have seriouplications [San05].

This thesis apply the fundamentals objectivity fdesign and
execution sides depend upon the software engirgerifundamental
concepts and principles for dynamic Web applicateomd introduce Web
engineering as a way of managing complexity an@rdity of large-scale

Web development.

1.2 Softwar e Engineering Principles and the Web

Software engineering is an engineering disciplihéctvis concerned
with all aspects of software production from thelyeatages of system
specification through to maintaining the systenerait has gone into use.
Software engineering adopt a systematic and orgdrapproach to their
work as this is often the most effective way to duweoe high-quality
software. However, engineering is all about sehgcthe most appropriate
method for a set of circumstances and more creatit@mal approach to
development may be effective in some circumstafloef1].

Websites are become more like software. Like bogdsoftware, a
single Website may have to fulfill many roles ramgifrom document
delivery to business process automation. Sitesofiem building to suite

the need of diverse group including potential cogis or department in an
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organization. The many requirements for sites, thmber of concerned
parties and the pace at which sites must be deselopake Websites
development at a challenging endeavor.

Software Engineering methods can be applied to sit&b
development to help bring the chaotic process undetrol and minimize
the risk of a failed project. That will help minina@ problems and provide a
framework to manage the project [Tho98].

1.3 Website

A Website a set of interconnected Web pagdsch are individual
documents, coded in Hyper Text Markup Language (HY&hd located
on the WWW. Web pages are distinct from other pdgetheir Uniform
Resource Locater (URL) [Dan99].

Each Website containsHome page, which is the first document or
Web page that users see when they enter the sit@5Erhe site might
also contain additional Web pages, which are sonesti calledChild
Pages [VirO1].

A Website is hosted on a server by its owner oamtinternet
Services Provider (ISP). It may share space onstreer with other
Websites, reside on a server dedicated to that Méebsly or be on
multiple dedicated servers. To qualify as a Website Web server must
be available on the Internet 24 hours a day [Wik&&jure (2.1) shows a
simple Website.

Home
Page

A4 A 4 A

Pagel Page2 Page3

Figure (1.2) Simple Website
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There are two kinds of Websites: Ones that stdré/ab pages in a
single document (static) and ones that use a dsgatm store content
(dynamic) [Dan99].

1.3.1 Static Website [Int02]

Static Website is the Website whose content dbesi@inge and
stays same when every page is viewed by user. $@eaannot interact
with the content or change the content and thegefoe content stays the
same. The reason it is static is because all théenbin the page comes
from the HTML code and not an external file suchSisictured Query

Language (SQL) database or java script file.

1.3.2 Dynamic Website

Dynamic Websites use a database to store informatioan change
after every page view by a user. It is reactinghe user choices and
information entered by a user, or information irdaabase. Foremost
specializes in building dynamic Websites for custmnto suit specific
needs. Typically the Website will serve as a frent to a database such as
Oracle and SQL. There are plenty of different tymdsWeb based
computer languages for creating Dynamic HTML sushJava Server
Pages (JSP), Common Gateway Interface (CGIl), Parddome Page
(PHP), Active Server Page (ASP), and Cold FusiotOR].

Figure (2.1) illustrates typical configuration ofignamic content Website
[Cri01].

Daiabase

Wab sanvar BTV Database

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

Benefits of using dynamic pages are illustratedwel

- Databases searchable: wusers can search database for
keywords/phrases.

« User controlled content management: control the text and images
on the Website. This saves the time and moneyarahg run. For
example, Web engineer can design a user-friendiyntecd
management system that lets any members build tdveir Web
pages. This means that members can edit their oatethe 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 newe pagst update
the entire Website. With dynamic Websites thindse Imember

home pages and member product sub-pages are dynamic

1.4 Website as Softwar e [Tho98]

Websites considered as software. Software is a at@nprogram or
a set of computer programs plus associated matdikal documentation,
which is used to perform some task. Simple Websitag be nothing more
than a collection of documents that is retrieveafra remote file server.
Once functionally collecting user information withh form, providing
database query capabilities, generating informatrdgh a form, providing
database query capabilities, generating pages dgabyn or even
providing an online game is added to the Website, Yebsite is a

collection of pages. It can actually be thougha®f program.
1.5 Web Engineering and Web Applications [Rog06]

Web-based systems and applications (WebApps) deaivaomplex
array of content and functionality to a broad pagioh of end-users. Web
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engineering is the process that is used to cregte-duality WebApps.
Web engineering (WebE) is not a perfect clone dfwsoe engineering,
but it borrows many of software engineering's fundatal concepts and
principles, emphasizing the same technical and gemant activities.
There are subtle differences in the way these iiesvare conducted, but
an overriding philosophy that dictates a disciglinapproach to the

development of a computer-based system is identical
1.6 Literature Survey

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

The paper describes the background, results andaihclusions that
can be drawn about the practice of Web engineergp discuss the
major characteristics that describe Web-based egijmin development,
and the issues that a successful Web engineeriocess will have to
address, depend upon conducted interviews withnabeu of people within
organizations in the United Kingdom who are invaol\e the development
of Web-based applications.

The goals of the interviews is to try to identifyora clearly the
major issues facing the development of Web-basastes)s and to see
which, if any, traditional software engineering @rees and techniques
were being successfully applied these. Accordinipéoresults, the average
development life cycle time is less than three mentAnd Unlike
traditional software engineering, Web engineeringsthtope not only with
the development of software components but alsb thi¢ development of
data, and the inter-dependencies between them, Switall development

teams working in parallel on similar tasks.
2. David Wolber, Yingfeng Su (2001) [Dav01]

The paper presented a Web Developer (WebDev), itais
programming in the “What You See Is What You GatVY(SIWYG)

6
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“HTML editor” interface tool for building dynamic b pages that connect
to databases. The system allows designers to '@mdgby entering query

by example (QBE) and spreadsheet formulas intoaVisomponents of

HTML documents. Then, the system then automatigaiyerates dynamic
Web pages that can be executed in a browser. Toelsedo not, however,

help a designer create a complete dynamic Web pagkiding both

presentation and content. The designer is stileddpnt on a programmer.

3. Filippo Ricca (2002) [Fil0O1]

This thesis improved the quality factors of Web lmapion such as
correctness, reliability, maintainability and ugii by applying analysis
and testing techniques. The goal of analysis astthteis to assess and to
improve the quality of Web applications generatedrd) development and
evolved during the modification phases. The stepgatd analysis and
testing are the definition of a set of models repnging the various entities
involved in Web applications and their mutual nelaships,entities such
as forms, dynamic links and dynamic pages, with dhme of extending

known analyses and testing techniques to dynamic &elications.

4. Thomas Zwanzinger (2004) [ Tho04]

A discussion issues of testing Web application ¥eb database
performance that have to be considered while pmifay load and
performance tests on Web application systems. TPaiger focus on
performance evaluation through the eyes of the, sseseveral things can
be measured when evaluating a Web applicationomeaihce: resource
usage, throughput, response time, and queue lengiwscribing the
average or maximum number of tasks waiting to bweske Results of
performance testing can have serious implicationghe design of a Web

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

A description of a model checker designed to idgmtirors in Web
software (Interactive Webhot only Websites are generated by programs,
but they are increasingly playing the role of “seeg”, accepting inputs
from wusers, combining these with information in alestses, and
dynamically computing results.

The paper present a technique for automaticallyeigeimg novel
models of Web programs from their source code;gmasdels include the
additional control flow enabled by these user ofi@na. In this technique,
exploit a constraint-based approach to avoid ovygsraimating this
control flow; this approach allows to evade exphadithe size of the
model. The paper discusses the implementation®hbdel checker and a

study of its effectiveness.

6. Vlasios Voudouris (2004) [Val04]

In this thesis a prototype was developed of a datdriven
Website specifically designed for the property bass. This Website
assists the users to find properties that matah ¢higeria. Once they have
found a property, an interactive map representegjonal facilities was
available so that the users can have additionagrgebic information
supporting their decision making process. The study restricted in scope
to the development of a prototype database-driveabsite. Three

database-driven Websites specifically designed.

1.7 Aim of the Thesis
The aim of the thesis is to put subjective basesdé&signing and
implementation aspects based on standard measuressdftware

engineering of dynamic Websites.
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1.8 Thesis Layout
In this section, the contents of individual chaptef the thesis are

briefly reviewed:

Chapter Two (Web Engineering)

At first, an introduction and explanation about Welgineering, and
define some important basic terms that will be useWeb engineering.
Then illustrate the Web Engineering specificatioasd systematic
approaches to how construct successfully and highlity dynamic Web

Application.

Chapter Three (Web Applications)

An explanation about Web applications, and howseh&Veb
applications use Hyper Text Transfer Protocol (HYB implement
communication between browsers and servers, and thastrate
categorization of Web application; at the last gaytlain the types of Web
Application and the complexity of these Websited dhterated quality

requirement for Web applications.

Chapter Four: (Proposed Dynamic Website design and
| mplementation)

The Proposal Dynamic Website is presented stepdpy designing,
programming and implementation; the Dynamic Websitebe presented

and explained explicitly

Chapter Five (Conclusions and Suggestion for Future Work)

Conclusions that are extracted from this thesis angortant

remarkable future work point will be illustrated.



Chapter two Web Engineering

CHAPTER TWO
WEB ENGINEERING

2.1 Introduction

The Web, or the World Wide Web architecture, hasobe,
undisputedly, the premier delivery platform for thejority of applications
today. Applications range from small, simple staMebsites to large
applications, involving distributed, heterogeneodiatabases, scattered
throughout a wide geographical area.

The constant technological evolution, coupled wtile increasing
complexity of applications, has stressed the alrgaerceived need for
adequate methods and techniques for the developmamtenance and
evolution of such applications. The area of Webimgwying has focused
on such methods and techniques, leveraging existftgvare engineering
practices, enriched with new, Web-specific appreadMar01].

Web engineering uses scientific, engineering ananagement
principles and systematic approaches to succegsiaitelop, deploy and
maintain high quality Web based systems and appicaWeb developers,
clients, government agencies, users, academics, rasearchers have
increasingly become interested in Web engineedimgddition, this new
field has attracted professionals from other relatiesciplines such as
software engineering, distributed systems, compuseience, and
information retrieval.

Web engineering is a holistic approach, and itsleath all aspects
of Web based systems development, starting froncequis of Web-based
systems development to implementation, performaacaluation and
continual maintenance. Building and deploying a Wabed system

involves multiple, iterative steps.
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Most Web-based systems continuously evolve to ke
information current and to meet user needs. Welneagng represents a
proactive approach to creating Web application. Wetgineering
methodologies have been successfully applied inumber of Web
applications [AthO1].

2.2 Web Engineering Versus Softwar e Engineering [AthO1]

Web engineering isn’t a clone of software engimegealthough both
involve programming and software development. Whkileb engineering
adopts and encompasses many software engineerimgippes, it
incorporates many new approaches, methodologiels, teechniques, and
guidelines to meet the unique requirements of Wated systems.

Developing Web-based systems is significantly d#fé from
traditional software development and poses manytiaddl challenges.
There are subtle differences in the nature andciitde of Web-based and
software systems and the way in which they areldped and maintained.
Web development is a mixture between print publighand software
development, between marketing and computing, bEtwenternal
communications and external relations, and betvageand technology.

2.3 Terminology

Define some basic terms that will be used in WegiEeering:

2.3.1 Web Design
A multidisciplinary pursuit pertaining to the plang and production
of Websites, including, but not limited to, techalicdevelopment,

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

Content is the information that is offered to tleemuby Web pages,
includes the form and organization of a Websit@stent. This can range
from the way text is written to how it is organizepresented, and
structured using a markup technology such as HTMoO].

« Static Content: Content that does not change at run-time. It is
mainly stored in files on servers or in databasekia presented to
the user without any processing (e.g. a home pafyesd in HTML)
[Eng02].

* Dynamic Content: Content that generated at run-time based on the
interaction with the user (e.g. an e-commerce appin that
presents a welcome text and lists the current items user'

shopping cart) [Eng02].

2.3.3 Web Server

Is a program that makes Web pages available tolpespo are
browsing the Web [Bry96].Web server retrieve Webcutoents in
response to browser requests and forward the dodsne the requesting
browsers via the Internet. Web servers also prog@eways that enable
browsers to access Web-related applications suctlatebase searchers
[Syb00].

2.3.4\Web browser

Web browser is a program that displays HTML pagése Web
browser requests a pages from a server based éontersmet address. It
retrieves the document from the server and disglagontent to the user
[Mic00Q]. Is a window onto the WWW. With Web browseuser can view
Web documents containing integrated or linked gieplor even video and

audio clips [Ric96].
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2.3.5 Application server
Referred to as a type of middleware, applicatiervers occupy a
large chunk of computing territory between databssmwers and the end

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

2.3.6 Middleware

Middleware is Software that connects two otherwmseparate
applications. For example, there are a number dfileware products that
link a database system to a Web server. This allosess to request data
from the database using forms displayed on a Wetvs®er, and it enables
the Web server to return dynamic Web pages basdteonser's requests

and profile [Jup06].

2.3.7 Stakeholders

There are different stakeholders in Website ergging project:
Content managers, graphic designer, Web engineasgprs (users)
[Eng02].

2.3.8 Web engineer

A Web engineer becomes involved in a wide rangeadiivities
during the development of a WebApp including reemnent elicitation,
analysis modeling, architectural, navigational anmderface design,
WebApp implementation, and testing [Rog05].

2.4 Planning in Web Engineering

Getting started is always difficult. The first Wedngineering
framework activities emphasiZdanning. Web Engineers, their managers
and non-technical stakeholders all participateormulation and planning,

it provides a map for Web engineering tem. Plannang/Nebsite is
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addresses the things that must be defined to edtadlwork flow and a
schedule, and to track work as the project procgeog06].

Because anyone can publish on the Web, the Webskerswisers see
all kinds of poorly designed, hard-to-read pagesb&fore begin creating
the Website, need to do some planning [Lin®lanning 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 Afgbsite design.
The statement should include specific strategiearat which the Website
will be designed, What is the purpose of this Weehshow long the
Website design, construction, and evaluation psrwtdl be, and specific
guantitative and qualitative measures of how thecasss of the Website
will be evaluated [Lin01].

Building a Website is an ongoing process, not a-time project
with static content. Long-term editorial managemeartd technical
maintenance must be covered in the budget and gioduplans for the
Website [Pat05].

2.4.2 Define the Structure

After defining the goals of the Web presentati@iguld define the
structure on paper; that is draw all the pagesnéddll links, and make all
decisions before start to code [Lin01].

A Ste map is often a useful idea. This can be as a simpléstisg
all the pages in outline form. It can be as comg@sexan interactive page
that shows all the links from one page to the fé&d00].
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Picking of the correct structure for informationnet an easy task.
The idea of picking the correct structure for doeuincollection or
breaking up information into a collection of pagescalledinformation
mapping. The first step of the information mapping procdss to
understand the data that will be included on thédsie.

This may include the type of the data such as wrephic, video,
sound and so on as well as the amount of informadiod its eventual
purpose. Often it is very useful to understandnifoimation is to be
consumed on screen or printed form. This can bg imgportant because it
may influence chunking the data dramatically. Therall purpose of the
Website, including the amount of control that tsemshould have versus
the designer, is also important in determiningcttite [Tho98].

2.5 Analysis Modeling for Web Applications

Analysis is to clearly understand the problembd@ddressed by the
proposed Web application [AndO1].

Requirement analysis for WebApp encompasses theger rtasks:
information, requirements gathering and analysisdehing. During
planning, the basic motivation (goals) and objexgivor the WebApp are
identified, and the categories of users are definkdgl requirements
gathering begins, communication between the Welneagng team and
WebApp stakeholders intensifies.

Context analysis is understood the system’s mapeatives and
requirements as well as the needs of system’s dlypisers and
organization that needs the system. Analysis forbVéeplication can
minimize or eliminate the major problems playinggla Web-based
application and based on the context analysis, #mewe at the system’s
technical and non-technical requirements which um tinfluence the

system architecture design [SanO05)].
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The objectives of context analysis of Web applaaiare [San05]

* l|dentify the stakeholders and their broader requénets and
experiences.

» Identify the functions the Website needs to proviolemediately,
and in the short, medium, and long term).

» Establish what information needs to be on the Wepbkiow to get
this information, and how often this informationyreéhanged.

* Identify the corporate requirements in relationléok and feel,
performance, security, and governance.

* Get a feel of the number of users and anticipaemahds on the
system.

» Study similar (competitive) Websites to gain an enstanding of

their functionalities, strengths, and limitations.

2.6 Design M odeling for Web Applications

Design in the context of Web engineering leads tmadel that
contains the appropriate mix of aesthetics, contantl technology. The
mix will vary depending upon the nature of WebAppd as a consequence
the design activities that are emphasized will asy [Rog05].

When design any Website, create design elements cidna be
maintained throughout the Website. This includesobr scheme, font
style, corporate logos, or even navigation buttéas/one should be able
to enter the Website at any pages and instantlyvknbat the Website is
for [Jef00].

Figure (2.1) depicts a design pyramid for Web eagimg. Each
level of the pyramid represents one of the follayvidesign activities
[RogO5]:
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User

Interface
Design

/ Aesthetic Design\
/ Content Design \

/ Navigation Design \

/ Architecture Design \
/ Component Design \
Technology

Figure (2.1) Web Engineering Design Pyramid

2.6.1 Interface Design

Describe the structure and organization of the umerface. Include
a representation of screen layout a definitionhef modes of interaction,
and a description of navigation mechanisms [RogO05].

Interface requirement to a user also known as anotEm
requirements or user's requirements. They givenawer to how the user
IS going to interact with the Web application [J4s0

Interface development of a screen layout to sessara effective

communication medium prototype between the usettlagdystem [Ist00].

2.6.2 Aesthetic Design

Aesthetic Design, also called graphic design, dessrthe "look and
feel" of the WebApp, includes color schemes, geapn®etayout, text size,
font and placement, the use of graphics, and eklaesthetic decision
[Rog05].

2.6.3 Content Design
Define the layout, structure, and outline for afintent that is
presented as a part of the WebApp. It establidiesdiationships between
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content objects [Rog05]. Design of the Web appbeaicontent, which
includes text, graphics, images, video and audia [dst00].

The amount of information shown on a page shouldtede too
large for many reasons [Rog99]:

* If too much information is on a single page, therasmight simply
be confused or overwhelmed by the interface.

« The amount of time needed to download the page ftenWeb
server might be too long.

* The users might have to scroll up and down the pagecess all
necessary information, which might disorient thdm.the worst
case scenario, scrolling up and down a page mightnacceptable
for Web database application functions that contespetitive

computing tasks such as data entry transactions.

2.6.4 Navigation Design

Navigation design represents the navigational flmtween content
objects and for all WebApp functions; the desigmaist define navigation
paths way that enable users to access WebApp ¢andriunctions.

Each user interacts with Web application encounterseries of
Navigation Semantic Uunits (NSU) define as a set of information and
elated navigation structures that collaborate enfthfillment of a subset of
related user requirements [Rog05].

Too many people enter a Website and then get fsttaree clicks
for example, when this happens; the user searci@bher Website. Avoid
losing the user by limiting their frustration. Creasimple navigation that
gives control over Website to the user. Keep itpsem Keep it fast,
navigation bars should be labeled clearly to shoev\tisitors where they

are and what else is available [JefOQ].
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Figure (2.2) shows an example of a generic Web iGgmn
structure that contains an index page that pomtalltthe pages of Web

database application [Rog99].

Web
Application Client

A 4

| side
» Application
>l Web Page
q—r q—|— Index
< [ [ ! >
sy T &
 — N

Figure (2.2) Web Application Navigational Desigrog®9]

2.6.5 Architecture Design
Architecture design identifies the overall hypermaedtructure for
the WebApp [Rog05]. There are four main hypertexgaaizational
schemas in use on the Web:
* Linear forms
» Grids
» Hierarchy
* Pure Web
Slight variations on some of the basic schemasalw® common.
Choosing the correct Website form is important iakmg a Website
accessible [Tho98].

1. Linear Structure
This structure is the easiest of the structuredasigh and navigate
through because it most closely resembles a coiovethtpaper document.

One positive of this Structure in this manner arespnted with a familiar
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and comfortable model. Links between pages are waly defined and

navigation is linear. Linear structure is shownfigure (2.3) [Beb96].

Figure (2.3) Linear Structure [Beb96, Tho98, andt&]

2. Grid Structure

A grid is a dual linear structure that presentshbobrizontal and
vertical relationship between items. Because a dmab a spatial
organization, it is good for collections of relatiéeims; so far a pure grid
structure remains uncommon on the Web. When desigreperly, a grid
provides horizontal and vertical orientation so tiser may never feel lost.
While a grid structure is highly regular and may e&sy for user to
navigate, not many types of information are unifoemough to lend

themselves well to this organization. Grid struetisrshown in figure (2.4).

)

A 4
\ 4

A 4
A 4

A 4
A 4

Figure (2.4) Grid Structure [Beb96, Tho98, and Rxjg0

3. Hierarchy Structure
The most common hypertext structure on the Welhésttee or
hierarchy form. The hierarchy is very important dnge it can be modified

to hide or expose as much information is a necesgmsigner might be
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tempted to expose all information at once, but maber the hypertext rule
that states that users don’t need to see all irdbom at once. Hierarchical

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

Figure (2.5) Hierarchical Structure [Beb96, Tho@8d Rog05]

4. Pure Web Structure

The Web structure is recognizably the most exprelspowerful of
the structure as well as the most potentially demgeto a user. Pages and
their links can be organized in any topologicaltgrat which best defines
their relationships and the navigational paths witthe document. The
document can be viewed as multidimensional (hypatial).

Form a user's perspective; the relationships witlhie document
may appear hopelessly confusing. For example, foolsavigation within
such a document become critical in order to preaemser form becoming
hopelessly lost or confused.

For the design of complex Web structures, the tRelship
Management Methodology Approach may be applicablehis method,
entity-relationship tools are used to define thenmglex relationships
encountered in a hypertext document structureddela Web structure is
shown in figure (2.6) [Beb96].
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Figure (2.6) Web Structure [Beb96, Tho98, and Rpg05

Figure (2.7) shows the relationship between theaesgiveness and

predictability of the different organizational sttures.

EXxpressiveness
A
Web
Grid
Hierarchy
Linear
Predicatable Possi ny'Confusing

Figure (2.7) Expressive Versus Predictability [B&b®ho98]

The linear is very predictable; it provides a lieditrelation view.
While Web is very expressive, it can be confusifige grid and hierarchy
share the middle ground. Most Websites now use xednhierarchy
approach that is familiar to many Web users. Depandhe goals of the
Website; however, the use of several types of &tres might be
combined.
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For example, while the overall structure of a Websnight be
hierarchy, a pure linear structure could be useprdwide an introduction
to a company, and a narrow hierarchy could be usethe technical
support section [Tho98]. The structure should l@péd accordingly and

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

Big Company
Home Page
About Us Products Staff Contact
N |
Press P1 ; B(ijg t _|: P1 Najwan
Release || [ . roduc - [
| P2 P2 [temad
} ~ M |
What's — Pz Little P1
new Product ‘|: Malath
. [
P2 Harder

Figure (2.8) Sample Website Flowchart

2.6.6 Component Design [Rog05]

Develops the detailed processing logic required irtgplement
functional components. Modern Web applications véeliincreasingly
sophisticated processing functions that:

1. Perform localized processing to generate content r@@vigation
capability in dynamic fashion.

2. Provide computation or data processing capabhigy ts appropriate
for the WebApp’s business domain.

3. Provide sophisticated database query and access.

4. Establish data interfaces with external corporgstesn.
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To achieve these and many other capabilities, tled Whgineer must
design and construct program components that ameticél 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 appliclook and feel
Is to develop a set of standard Web page templatgscan be constantly
reused across the enterprise, for all Web appbioati If necessary, the
templates can be modified and adapted to satisfypétuliar needs of each
particular application. Atypical template for a Welage application
appears in figure (2.9)

page header information

p - Comlpany IogoI
- Application title
Hea_der - Application sub title
section
+{___ Pagenavigation linksor button bars
(Home page, contact us, next page,
€tc)
Main body «l Appllcatlon. transaction data
section -dataentry fields
-static labels
-database oper ations (sear ch, add,
delete, update)
-Application functions
Footer <— Page navigation links or button bars
section . .
« page footer information

-last revision date
-copyright marks

Figure (2.9) Standard Web page Grid

This template diagram illustrates one possible @ggr for the
placement of static text, navigational page cosfrélinctions and data
fields. The standardization of the layout of thebAsages, either in a single

application or across different applications, dJgedtelps the users to
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navigate from one page to another and also qureldggnize the repetitive
information and navigation cues that are consibtéaid out on each page.

This technique provides the users with a secursesehconsistency
and structure while interfacing with the graphicser interface. For
instance, the page header and footer sections cslromtain information
that established clearly the identity of the Wepligation. It also helps the
users to quickly situate themselves visually in &b application
structure. The users should never get confused abere they are located
in the Web application.

For example, the header section of each applitatdeb page
should always contain a title describes the apiptnaand subtitle that
describes the business transaction that can berpwd with this Web
page. If small, recurring graphic theme such asmpany logo is used to
identify the Web application or the enterprise, #meh place it consistently

at the same location across all the pages, prdyarathe header section.

2.8 Implementation in Web Engineering

The implementation of software system is more flaahwriting and
compiling the code although that is a large parttloé workflow.
Implementation takes the artifacts of design angli@e® software
development tools to them. The tools are typicalijtors and compilers
[JimO00].

The information and functionality planned and ornged in the
design phase is coded in an appropriate formatt Mebsites use HTML
files to deliver static content. These HTML docuseran be written using
editors or generated from relational databasegyusidely available Web
tools. The functionality and support for interaosads usually implemented
using popular Web technologies.

Most of these technologies generate dynamic corbgneither

writing HTML to a stream that is sent back to thaling client or by
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mixing layout information with application logic fries that are interpreted
at run-time by an application server. Examples foé first form of
interaction are the Practical Extraction and Repariguage (Perl) script,
Java servlet and C# technologies and an examplleeo$econd form are
the PHP, and Coldfusion technologies [Eng02].

2.8 Testing Web Applications

In most Software Engineering Process model, Soéwesting has
an important role in guaranteeing the quality dfvgare product [Tho04].

WebApp testing is a collection of related actistiith a single

goal, to uncover error in WebApp content, functiosability, navigability,
performance, capacity, and security, to accomghsty a testing strategy
that encompasses both reviews and executablegestapplied throughout
the Web engineering process. Web engineers and pibject stakeholders
(managers, customers, end-users) all participdféabApp testing.
If end-users encounter errors that shake theih faitthe WebApp, they
will go elsewhere for the content and function timegd, and the WebApp
will fail. For this reason, Web engineers must wiaskeliminate as many
errors as possible before the WebApp goes on-Rog(5].

The WebApp testing process begins by focusing cer-usible
aspect of the WebApp and proceeds to test thatisgetechnology 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 design
pyramid discussed in section [2Bgsign Modeling for Web Applications
see figure (2.1). The testing flow proceeds fromt fe right and top to
bottom, followed by infrastructure design elemgR®sg05].

2.8.1 Content Testing

Content testing insures that the content of the aNebs correctly
implemented; this includes visual reproduction éssuspelling, grammarr,
and other important details such as copyright mftion. Images must
also be checked to make sure they are clear angscappear to reproduce
correctly. Other forms of media, like sound andeadwould have similar
legal checking requirements [Tho98].

Proper information design is a key to the develapmef a
successful Website. If a Website has great comtedita great interface but
poor information architecture, it may be relativalgeless. If the user
cannot easily find the information the Website ®sts effectiveness
[San05].

2.8.2 Interface Testing [Rog05]

Verification and validation of a WebApp user intaé occurs at
three distinct points in the Web engineering prec&airing analysis and
the interface model is reviewed to ensure thatoitferms to customer
requirements and to other elements of the anafgsidel. During design,
the interface design model is reviewed to ensueg teneric quality
criteria established for all user interfaces haeenbachieved and that
application specific interface design issues haenlproperly addressed.

During testing, the focus shifts to the executidn application
specific aspects of user interaction as they araifesed by interface
syntax and semantics. In addition, testing providdmal assessment of
usability.
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2.8.3 Navigation Testing [Rog05]

The navigation process can be unpredictable bectussevisitor,
influenced by something he sees or learns, mayseha@ath or initiate an
action that is not typical for the original objei
The job of navigation testing is:

1. To ensure that the mechanisms that allow the WehAsap to travel
through the WebApp are all functional.
2. To validate that each navigation semantic unit rafi in section

[2.6.4] can be achieved by the appropriate usegoay.

2.8.4 Component Testing [Rog05]

Component level testing also called function tegtincuses on a set
of test that at tempt to uncover errors in WebAgppctions. Each WebApp
function is a software module (implemented in orfeaovariety of
programming of scripting languages) must be testeath component
specifies all input values and the expected outpube provided by the
component.

In many situations, the correct execution of a WgbAunction is
tied to proper interfacing with a database that rbayexternal to the
WebApp. Therefore, database testing becomes agraht@art of the

component testing regime.

2.8.5 Configuration Testing [Tho98]

System aspects such as processor power, disk spegdperating
system issues may affect Website use dramaticjistem performance is
one major consideration during configuration tegtifFor example, a
Website using client-side scripting for animatioxdaiming may find that
a particular minimum system memory and processquirement is

required to insure adequate playback. The desiguirdent should have
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considered what the base platform was and teshiogld be performed to

make sure that Website works on the base platform.

2.8.6 Performance Testing [ThoO4]

Performance Testing is a crucial part of a TesBngcess in a Web
Engineering. Several things can be measured whatuaing a Web
applications performance: resource usage, throughesponse time and
even queue lengths, describing the average or neximumber of tasks
waiting to be served. Some resources that ougbhetoonsidered include
network bandwidth requirements, CPU cycles, disteas operations and
memory usage and database access rates. Respksfafmance testing

can have serious implications on the design of & ¥plication.

2.8.7 Security Testing [Rog05]

To protect Website against external hackers, dissiocompetitors,
and any one else who wishes to steal sensitivernmgtion, modify
content, degrade performance, disable functionatite or more of the
following security elements is implemented:

» Firewalls: a filtering mechanism that is a combioatof hardware
and software that examines each incoming packetfofmation to
ensure that it coming from a legitimate sourceckilog any data that
are suspect.

» Authentication: a verification mechanism that vates the identity
of all clients and servers, allowing communicatiwnoccur only
when both sides are verified.

* Encryption: an encoding mechanism that protectsisea data by
modifying it in a way that makes it impossible &ad by those with

malicious intent. Encryption is strengthened by ngsidigital
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certificates that allow the client to verify thestiaation to which the
data are transmitted.

» Authorization: a filtering mechanism that allowscess to client or
server environment only by those individuals withpepriate

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

2.8.8 Database Testing [Rog05]

Modern Web applications do much more than presatit ontent
objects. In many application domains, WebApps fatr with
sophisticated database management system and dynidmic content
objects that are created in real-time using thea datquired from a
database.

Testing should ensure that:

1. Valid information is passed between client and sefiom interface
layer.

2. The WebApp process script correctly and properlyragxs or
formats user data.

3. User data are passed correctly to server side tdatsformation

function that formats appropriate queries (e.g. QL

2.8.9 The Result of Web Engineering Testing [Tho98]

The point of testing is to uncover problems with\Website.
Invariably, bugs will be found and new features gagied. As testing
proceeds, any bugs uncovered should be tracke@aedtially dealt with.
A bug tracking system is generally necessary fgdarojects so that bug
fixes can be monitored.

The testing phase should yield an improved Weliséeis relatively
free of defects and ready to be delivered. Thengpsbrocess should

produce results that can be used effectively in $iellevelopment.
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2.9 Web Application M aintenance [San05]

After a Web-based system is developed and deplogbde for use,
it needs to be maintained. Content maintenancecanainual process. We
need to formulate content maintenance policies @odedures, based on
the decision taken at the system architecture desigge on how the
information content would be maintained, and thennged to implement
them.

Further, as the requirements of Web systems graleanlve, the
system needs to be updated and also may be redddigicater to the new
requirements. It is important to periodically revigVeb-based systems and
applications regarding the currency of informaticontent, potential
security risks, performance of the system, and eipadterns (by analyzing
Web logs), and take suitable measures to fix thkortsomings and

weaknesses.

2.10 Web Application Development [San05]

Web-applications are evolutionary. For many Webliagpons, it is
not possible to specify fully what their requirerteermre or what these
systems will contain at the start of their develepmand later, because
their structure and functionality will change cargty over time.

Further, the information contained within and présd by a
Website often changes in some applications as @af$eavery day. Thus,
the ability to maintain information and to scale ¥Website’s structure (and
the functions it provides) is a key considerationdeveloping a Web
application.

Successful development of Web systems and apjplicainvolves
multiple interactive steps which influence one &eot

These are steps for successful development andyaeent of Web

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

2. Clearly identify the stakeholders that is, and esys$ main users.

3. Develop overall system architecture of the Web-asgstem 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 engineesdaive:
» Correct

A Website is correct if it performs properly andhétionally and

cosmetically error free. In a purely theoreticals® correctness is hard
to define; many Websites do not emphasize correstivehen they
contain problems like broken links, scripts thatn'tdowork, or
incomplete navigation. Correctness is never absolotit can be

enshroud with testing.

» Testable

Testing comes on many levels ranging from funclipngesting to
usability testing.
Functionality testing: is defining what the Website should do and then
developing a battery of tests to prove that it debat 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 ithitshould be

easy to make changes to the Website. Website nreabiaty not only
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should provide the possibility of adding or remayirsection or

functionality, but also should provide ways to twith ease.

» Portable and Scalable

A Website should begortable; this means that it performs across
platforms and is cross browser safe. Truly portaiikes should be easy
to move from server to server with a few changeuireq. A truly
portable Website implies that the Websitestalable, that it can be
quickly extended to handle more users.

* Reusable

An important aspect of software is that the comptsesed to build
it are reusable. Websites can benefit from thisgipie of software
engineering creating Websites components that eusable can save

time and money.

* Robust and Reliable

Websites should be robust and reliable. This requént refers to
the quality of the visual and technical implemeotatas well as to the
delivery of the Website to the end user. For exampuleveloper often
focus greatly on the visual or programming naturé¢he Website but
spend little time on the network issues, such aslwalth availability
and server responsiveness. However, if these isapesnot well
considered, the Website may not be robust. It alag be unreliable,

failing at inopportune moments or not working cetesntly.

» Efficient
Efficiency is important principle of software engaring. The
efficiency or performance of a Website (includifg tamount of data

delivered and the quality of the programming eletsiers determined
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not only by the quality of the implementation, bayt the server and

network issues over which developers may haveduntontrol.

* Readable

For maintenance purpose, all files used to makeshsite should be
readable. Readability refers to the understandglofisource file.
Readable files provide adequate comments, useigudicvhite space
and logical formatting, and choose meaningful namseshat future

developers can understand the code.

* Well Documented

Websites should be well documented. This has mgatnat any
programming code or HTML markup should be commerdedthat
future maintainers can modify the content. Well wWlaent Website
should also provide documentation in the form ofphfdes or other

forms of information to help end users use the Webs
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CHAPTER THREE
WEB APPLICATIONS

3.1 Introduction

A Web application is a software application thgbeled on the Word
Wide Web and that offers Web-specific resource® ltontents and
services that can be used by Web browser. Oncevaelease of a Web
application is installed on the server, this redemsavailable to all users.
This immediate deployment characteristic is propaihe of the most
powerful characteristics of a Web application [S1je0

They use a single client-server model as illustratefigure (3.1),

and run in a Web browser on the client computer.

Client
e

Client

/
Client

—

[——]
[
[

Server

/

Figure (3.1) Client- Server Model [Eih02]

A Web application is an application delivered t@nssfrom a Web
server over a network such as the Internet or aariat. Web applications
are popular due to the ubiquity of the Web broveser client. The ability
to update and maintain Web applications withoutrithsting and installing
software on potentially thousands of client commiis a key reason for

their popularity. Web applications are used to enpént Web mail, online
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retail sales, online auctions, discussion boardd, @erform many other
functions [Wik06].

There are different names in use for what is caleedweb
application. Names in use are Websites, Website, WW¥gite [Wik06],
Web document [And01], Web service [Eng02], Web-Haapplications
[Rog05].

3.2 Web Application Architecture

There are three significant architectural comptheto a Web
application: the client browser, the Web served e application server.
It is also most likely that the Web application walso use a database
server [Jim0O].

Generally Web servers provide two different typésantent: static
and dynamic content. Static content are Websitdéidesrthat can be served
directly. Only data transfer occurs on server sidgnamic pages are
completely or partly generated by the Web servangrbackground server
(e.g. application server). While it is possible foMWeb server to serve a
great number of static content per second, dynaommtent suffers from a
high processing overhead [ThoO4].

Dynamic Web content is typically generated by a lomaion of
front-end Web server, an application server anédekdend database (see
figure (3.2).

Client

Figure (3.2) Typical Configuration of Dynamic Conté&Vebsite

The dynamic content of the Website is stored inda@base. The

application server provides methods that implemkatbusiness logic of
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the application. As part of that the applicatiorpitally accesses the
database [Cri02].

The three servers (Web, application and databesers may all
execute on a single machine, or each one of them emacute on a
separate machine [Cri02]. Figure (3.3) illustrated generic architecture

of Web applications.

.i‘xpglg]icaﬁ on E!-'.Sem al,

Web server rver (Web) services

Web browser

u']'l']"

!

I

File system Databases

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

3.3Web Applicationsand HTTP [Mic00]

Web applications use Hyper Text Transfer Proto@gdl TP) to
implement communication between browsers and serwdthen a user
requests a page, the browser creates an HTTP tegassage and sends it
to the server. The server responds by creating BiPHesponse message
that is returned to the Web browser. The responsgsage contains an
HTML document. The following steps describe thisgess as illustration
in figure (3.4):
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Browser
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Internet Explorer
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TCP
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|
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|

3.HTTP response

-
4.Connection closed

Web Applications

L]

—

Web Server

HTTP = port 80
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TCP

I I —

P

%ﬂ:”:d

Figure (3.4) Web Application and HTTP

1. The browser creates a Transmission Control Protobdkrnet
Protocol (TCP/IP) connection to the server.

2. The browser packages a request for an HTML docurrent the
server into an HTTP request message, and then Hemadsessage to
the server by using a TCP/IP connection. The firse of the
message contains the HTTP request method. The &abrhis used
for a simple page request.

3. The server receives the HTTP request and procdszséd on the
request method contained in the request line.

4. The server then sends back an HTTP response messagef the
response message is a status line that contain cwleating
whether the attempt to satisfy the HTTP requestsuasessful .

5. When the Web browser receives the HTTP responge,TC&P/IP
connection is closed and the HTTP session ternsnate

If the requested HTML document contains embeddgectbsuch as
background sounds, the browser makes subsequenestsqfor each
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embedded object. For example if a page containsethimages, a
background sound and an Active X control, six safeal HTTP session are
required to retrieve the entire page, five for ¢éinébedded objects and one
for the page itself.

3.4 Categorization of Web Application

Web applications are divided into two groups, thestfWeb
application that has state and use some serverayile and the second
Website that only have client-side logic [Sve04].

Server script and client script look very much aldecause they use
the same languages. The main difference is in homptsblocks are
specified. Server side script is contained eithex% %> in ASP or with
Java script in a < SCRIPT > tag, and both givesftlewing benefits
[Mic00]:

* Allows Web engineer to make the Web pages morgecti
* Enables Web engineer to interact With Website.
* Allows Web engineer to add forms to the Websitgather data.

» Allows you to use Java and Microsoft Active X teclugies.

3.4.1 Server Side Logic

HTML Commands that reside on the Web server arsethocluded
in Web pages when they are constructed. They g@iealyy used to hold
HTML tag pairs that are common among a group of \Wagpes. Think of
them as the HTML equivalent of subroutines [Jam98].

A Web server, running special software, constractdHTML page,
according to the user's request and possibly atheables, such as time.
Suitable scripting languages include for examplePPKASP, JSP and
ColdFusion, and SQL databases, suitable for usk thi¢ above. They
allow users, subject to access if required, to tgpdantent [Wik06]. The

flowing ASP code is an example of server side &crip
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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 staieared standard
HTML code. To distinguish between the two put tleeipging code in
brackets <% %> [Nic98].

Active Server Pages or ASP is Scripting environirtbat can be
used to easily create sophisticated Web applicaitidrkey point of Active
Server Pages is that ability to accessing a databasessary in complex
Website [Dav00]. An Active Server Pages is tex¢ fivhich reside on a
Web server. When Web client (browser) calls an v&ctserver Page the
Web server processes the code in the Active SdPagle and returns
standard HTML to the browser. The advantage AcBeever Pages have
over standard HTML pages is that they are dynahic9s8].

An ASP pages runs on the server before the paggnisto the client.
The browser makes a request to the Web serverlfpsoalisplay a page
the user wants to see). And the Web server remmesponse (usually an
HTML page) to the browser. Using ASP, you can gateera browser-
independent page that can vary each time the magequested (such as
returning database). The Web server processesethersscript and then
sends HTML to the browser for processing.

An ASP script begins to run when a browser requastasp file
from your Web server. The ASP engine then readsugir the requested
file from top to bottom, execute any script comnmgnaind sends a Web

page to the browser as illustrated in figure (B\MEE0O].
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test.asp

<%If hour (Now) < 12 then %>
Good morning

<% else %>

Good Day

<% end if %>

Requests
fes%.asp >

Web
Browser

[nternet

We Server
processes
v ASPpage

Good Morning

Figure (3.5) How Active Server Pages are processed

3.4.2 Client side Logic

Client side scripting works at the user's browdgynamic Hyper
Text Markup Language (DHTML) is concerned with notieside scripting
that reduces the processing time. In other wordgithe to download the
Website will be less because the scripting willdx@cuted on the client
side (traditional human factors guidelines indica@®15 seconds as the
maximum response time before users lose inter&sty result the Website
control will be done from the client side ratheanhthe server side [Ala00].

The flowing Java script code is an example of ar@lside script:

<HTML>
<HEAD>
<TITEL> Simple Web page </TITEL>
</HEAD>
<BODY>
<script type="text/javascript”>
<! --
Document.write(“today date is: “ + Daj#(
/-->
</script >
</BODY>
</HTML>
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3.5 Web Database Application

A brief mention of database is relevant, considgtimat they serve
as content store for many pages that are dynamicadlated. Database
selection for a Web project depends on the scaliefapplication. The
range of choices includes huge database systemsaorirames to small
single-user desktop databases. SQL server, Oraigkt e suitable for
most Website. Since databases are often the HeaiVebsite, they should
be considered carefully as part of the design pHalses should also take
into account the performance and maintenance mEgemts of the
database [Tho98].

Web database are accessed indirectly from HTML $ormhere
HTML specification do not provide for direct datalkaaccess from within
an HTML page. Rather, special "tags", or commatiust, are embedded
within HTML page trigger another program that adjuaeads the Web
database; the results are then formatted into akilHpage for display
back to the person who requested the information.

Web databases are accessed from a Web browseraandaege no
data components that reside on the user's madhMele.databases come in
many different varieties, such as: Microsoft Ac¢e€sacle, and SQL

figure (3.6) illustrate the relation ship betweeeWand Database [Jam98].

Browser Web Server ASP Program Database
O - —[]—0
——\
Browser Web Server As a Database
- @
—

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 companytitertakes to
develop and deliver a Web database applicatiorethies
* The potential to spend less money by purchasing é&pensive
client machines as Web applications become moridipro
* The ability to interface with more potential custns
» The ability to market products and services glgbalithout having
to suffer the burden of establishing overseas edfic
* Increased opportunity to develop systems that memte of the
needs of the company due to the rapid applicatieneldpment
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 databaseicafiphs:
administrators, employees or members who access M&hbases
deployed over the internet, and everyone else gust
The advantages of Web database application to menare summarized
as:

» Access to graphical user interfaces to corporaiz da
» Ability to customize their browsers to meet thqaesific needs.
* Integration of the Web database application witheotapplication

running on their machines.

The advantages to every one else accessing Wdhadatapplications are:

» Ability to reach an automated sales force at alirbo
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* Access to any information from the comforts of hogee their
workplace).
» Ability to interface with the Website data withdwving to purchase

expensive equipment or software.

3.5.3 Web Database Processing

Internet database connectivity is usually througimes type of
middleware that communicates via Open Database €inity (ODBC)
drivers for a particular database. SQL commandsuaesl for common
database functions such as queries, inserts, addtag as well as for
accessing stored procedures [Tho98].

A Web database consists of a Web server and aatstaDatabases
are normally used for generating dynamic contedt@uld easily become
a bottleneck of the whole Web server system. FigBia) describes a Web
database and how a query is normally processedh. &qgaery is processed
in four steps [ThoOA4]:

Client System

Browser

4
J Web Database System \
2

Web Server ) ’j
Connection Pool\ Database

k 0DBC

Figure (3.7) Processing a Web Database Query gpedl Web Database
System
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1. The query request is send by a client to Web databgstem via the
Internet.

2. Here the request is served by the Web serverfihdls a suitable
database query and dispatches the request to thbada server
through an interface.

3. The query is processed by the database server hendesult is
returned to the Web server.

4. The Web server then uses the result to createpanss Web page

and returns this page the client.

3.6 Web Application Types[Ist00]

The categorization of the various types of Web igppbns assists in
estimating their level of complexity and the deyefeent effort required.
In the following most common application categomieported in the Web
engineering [Ath01, San05, and Ist00]:

1. Informational — Read-only content with navigationdalinks for
exam.

2. Download — Information available for downloadingthe user.

3. Customizable — Content can be customized basedemmeeds.

4. Interaction — Communication among users via chatmsy bulletin
boards, or instant messaging.

5. User input — Communication via online forms.

6. Transaction oriented — Order processing (produudssarvices).

7. Service oriented — The application provides annenkervice (e.g.
estimating a mortgage payment).

8. Portal — A starting point that channels the userotber Web
applications outside the domain of the portal aion.

9. Database access — Querying a database and rejriefonmation.

10.Data warehousing — Querying a collection of large#adases and

retrieving.
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3.7 Web Application Complexity

The scope and complexity of current Web applicatioary widely,
from small scale, short-lived services to largdesemterprise applications
distributed across the Internet and corporate netisaand extranets. Web-
based applications can be grouped into severajaaés, although a given
application may belong to more than one category.

As Web applications have evolved, the demands glace Web-
based systems and the complexity of designing,|dpwvey, maintaining,
and managing these systems have also increasedicsigity. They
provided vast, dynamic information in multiple medormats (graphics,
images, and video).Website design for these andyrotlver applications
demand balance among information content, aesthedind performance
[AthO1]. Figure (3.8) shows a graphical represemmatfor Websites
complexity [Tho98].

Complex S
F
Database
S = — f\___
— | = E S Web Based
———3 Application
— | |ak =
Dynamically
Created Site
i E:
e —— — — 88 Dynamic Data Access
—E0O0 =] Via Website
| Static Site with
Pure Static Entry form
v Website
Simple
P bocument P . Application
Centered ¥ Centered

Figure (3.8) Web Application Range Complexity
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1. Static Websites

In the most basic form, a Website is little morartha collection of
static documents created in HTML and tied togettién links. In a purely
static Website, much of the emphasis is placedenriformation provided

and the presentation of that information.

2. Static with Form-Based I nter activity

Limited interactivity is often added to Websitesa \ill-in forms.
Forms are generally used to collect informationfrthe user, including
comments or requests for information.

In this case, 90 percent or more of the Websiteggae may be pure
document delivery, with a limited emphasis placaccomment forms and

other data collection mechanisms.

3. Websites with Dynamic Data Access

The Website provides a front end for accessingtabdse. Via a
Web page, users can search a catalog or perforrregum the contents of
a database. Data returned from these user acsodisplayed in the form
of an HTML document. Like Websites with interactifiegms, the division
between the dynamically generated aspect of thesiiéeland the static

aspect of the Website may be very distinct.

4. Dynamically Generated Websites

One problem of the Websites is that they often haveeet many
needs at once. Marketers want to provide custompsgges and content
based on user preferences in order to foster atmoee marketing
relationship. Technologists also want to build oospages dynamically to

account for the differences between user browsmwgy@ments.
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A fully dynamically-generated Website is, at itsalt, a software

application. The rigors of Web engineering will h@nsure that it operates

properly.

5. Web-Based Software Application

Web-based software applicatiocould be an inventory tracking

system in the form of a Web page or a sales forgenaation tool.

Websites that facilitate business processes bepoondiding information

have more in common with traditional client/ serapplications than with

static Websites. Because of the emphasis on functéeb engineering

principles are mandatory to insure that the rasgjiroduct works well and

can be maintained.

3.8 Web Application Quality requirements [Ist00]

The complexity of the Web application may be vidwe terms of

qguality requirements such as usability, functiagalreliability, efficiency

and maintainability, see figure (3.9):

Web

Application

—
Usability ’
—_—
Functionality e
Reliability p——
————»
Efficiency .
—_—
Mamtanability ———9
—

Global site understandability
On-line feedback and help features
Interface and aesthetic features
Special features

Searching and retrieving capability
Navigation and browsing features
Application domain-related

Correct link processing
Errof recovery
User input validation and recovery

Response time performance
Page generation speed
Graphics generation speed

Ease of correction
Adaptability
Extensibality

Figure (3.9) Quality Requirements Tree for Web Agadions [Ist00,
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1. Usability

Issues like understandability, learn ability, fidkiness, operability,
playfulness and ethics are vital design factors YWeb engineers cannot
afford to miss. The system must be implementediatn away to allow for
easy understanding of its functioning and behavewsn by non-expert
Internet users. Aesthetics of user-interface, @d@scy and ease-of-use are

attributes of easy-to-learn systems with rapidriey curve.

2. Functionality

The system must include all the necessary featarascomplish the
required tasks. Accuracy, suitability, complianageteroperability and
security are issues that must be investigatedsigdimg a Web application
system to ensure that the system will perform &sekpected to. The Web
application must have searching and retrieving lodipas, navigation and

browsing features and application domain-relatetuies.

3. System Reliability

Producing a reliable system involves understandssges such as
fault tolerance, crash frequency, recoverabilitgl amaturity. The system
must maintain a specified level of performance asecof software faults
with the minimum crashes possible. It also mustehdlve ability to
reestablish its level of performance. A system naastsistently produce
the same results, and meet or even exceed usgrsttations. The Web
application must have correct link recognition, rusgut validation and

recovery mechanisms.

4. Efficiency
Users expect the system to run in an efficient meann order to

support their goals. System’s response-time pedaga, as well as page
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and graphics generation speed, must be high endoigbatisfy user
demands. Fast access to information must be exdnaise throughout the
system'’s life to ensure that user requirementanéinuously met on one

hand, and that the system remains competitive aaflibon another.

5. Maintainability

The primary target here is to collect data thdlt agsist designers to
conceive the overall system in its best archited¢tand modular form, from
a future maintenance point of view. With the raf@dhnological changes
especially in the area of Web engineering, as waslithe rigorous user
requirements for continuous Website updates, egsierm modifications
and time enhancements, both in content and in thg this content is
presented, are also critical success factors fer development and

improvement of a Web application.
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Figure (2.10) Web Engineering Testing Process
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