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ABSTRACT

Because of the continuous increase in the requirements of Internet’s users,Web
applications become more complex which make the traditional way to create such
applications -writeapplication’s code-from scratch by the developers’ impractical way.

The aim of the study is to help the developers of Web applications by reducing
the time and efforts in the creation of such applications by restricting all patterns that
are common in most web pages (such as insertion, deletion, and other patterns) in a set
of libraries that make up the framework in turn.

To study the problem and test the proposed solution has been to apply the
following steps: Creating aweb application without the use of the web applications
framework for a simple student registration system and thenre-create the same
application using the web applicationsframework designed in this study.

The study found a number of conclusions and they are:the useof web
applications framework in the creation of web applications reduces the effort and time
expended by the developermarkedly, increase the developer's confidence in the
developed application and creation of the web applications with identical pages to
international standards for creation of web pages.

The web application framework that developed I this research help developers,
but still developer need to write codes to specify the web page’s components, so
researchers recommend others who will complete the research to find a way in which

developer need not to write code such as drag and drop.
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Glossary

# Term Description

1 WWWwW World Wide Web

2 WAF Web Application Framework

3 WF Web Framework

4 CGlI Common Gateway Interface

5 MVC Model View Controller architecture

6 JNDI Java NamingDirectory Interface

7 PYPL index Index calculated by analyzing how often language tutorials
are searched on Google

8 W3Techs World wide web technology survey

9 JSON JavaScript Object Notation

10 | HTMLS Hyper Text Markup Language version 5

11 | CSS Cascade Style Sheet

12 | iText5 Java library to display, modify and create PDF files

13 | Apache POI Apache Poor Obfuscation Implementation
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CHAPTER ONE

Introduction



1.1 Introduction

Web applications have become an important element in people’s life, they use
them in various aspects of their life; as a result their demands are growing continuously
for more diversityapplications.Consequently, the load on the Web developers to meet
all these demands continues to grow, and to help this category excellent ideas must be

found. This is what the researchers are seeking to achieve in this research.

1.2 Problem Statement

found that, when a Web developer wants to create a new Web application often
he repeats parts of the applications has already created previously; thus exert time and
effort in the process of repetition, rather than exploit of this time and effort in

developing other functionalities or improving them.

1.3 Research Objective

The primary objective, is to develop web applications framework in order to
help the web developers to develop dynamic web pages without need to write huge

html, JavaScript or JSP codes.

The secondary objective, is to make the developed framework represent suitable

ground to apply the international standers of web pages creation.

1.4 Importance of Research

Develop framework that help developers in terms of:
» Develop faster, framework help developers to save their time by re-
using generic modules and focus on other areas .
» Increase developer’s income, developer can exploit the time
available for one project to perform two or more projects and get

double or more cost in shorter time.



» Increase developer’s confidence, developer already reuse
components that have been tested carefully and works well with

other applications.

1.5 Research Scope

The first and foremost, the scope of this research is limited only to web
applications and the targeted audiences are web developers.

This research aims to help the developers by storing number of web page’s
components in set of libraries.

1.6 Research Methodology

Requirements are collected by dealing with many Web applications,
observed that there are many patterns common among them and these patterns

are taken as requirements for the new developed framework.

In term of requirements analysis after the requirements collection
process, the framework’s requirements collected (by observation of developed
web applications) will be analyzed to identify the basic components of the web

applications through which the web framework’s library will be created.

To develop the web application framework researchers identify and

select the framework libraries, three library will be created which they are:

» HTML library.

» SQL library.

» JavaScript library.

» JSP library.

» Manager library controls all other library.



1.7 Thesis Outline

In addition to this chapter this research contains another five chapters:

>

Chapter two include thetheoretical framework about web application, its
frameworks and contain the related studies.

Chapter three contains the tools and techniques that used in this research.
Chapter four contains describe how the framework analyzed and
designed.

Chapter five, contains the steps and stages of the implementation of the
system.

Chapter six, contains results, recommendations.



CHAPTER TWO

Literature Review



2.1 Introduction

At present, provide ideal Web applications before the competitors is a challenge,
write a complete code from scratch and repeat functions that have been made in
advance it can be a time-consuming process and make developers get bored; it is
possible to invest this time to add new functions and/or perform further tests to cover

all the gaps cationic or influencing the web application.

This chapter includes details about the Web Applications Frameworks and also

five related studies about developed Web Applications Frameworks.

2.2 Theoretical Framework

2.2.1 Web Applications

The World Wide Web (WW W) was created in 1990, the begging of the
Web or (World Wide Web) was very static, and it was hard to the users to
interact perfectly with the content at the same way users interact nowadays.
There was always need to create the content locally and then upload it to servers
and this was the reason to create Common Gateway Interface (CGI) for

interfacing external applications with web servers. [1]

The period 0f1995-1996 was the golden period of the growth in web

pages’ development and e-commerce startto flourish.

A web application is a distributed application that runs on more than one
computer and communicates through a network or a server. Specifically, a web
application is accessed with a web browser as a client and provides the ability to
update and maintain a program without deploying and installing software on

client computers. [2]

Web browsers used by web applications such as Google chrome,

Mozilla Firefox, Apple Safari, Netscape Navigator, Microsoft Internet Explorer.



Web applications are better than desktop applications for these reasons:

» Web applications only need to be installed in web server but
desktop applications need to be installed in every computer
need to access them.

» Not need to pass on all computers to maintain the applications
so maintainability of web applications is easier than desktop
applications.

» Client computer need a web browser only.

A\

Web applications can be accessed from anywhere.

» Web applications are cross platform.

Database Server

Figure 2.1 web applications architecture [3]

2.2.2 Web Applications Frameworks

We can say that, Frameworks are the skeleton or the base to build
something, however there are many types of frameworks available in the

context of software development.



Web application frameworks(WAF) or simply Web Frameworks (WF)
briefly, set of prewritten libraries of code that most web applications benefit

from services and functions provided by them. [1]

2.2.3 Types of Web Frameworks

Three types of web application frameworks based on activeness

degree and they are: [1]

> Passive frameworks: are collection of files, developer need to
unpack and use them to create his/her project from them. This type of
Web Application Frameworks requires extra configurations.

» Semi-active frameworks: in this type of frameworks the web
application’s code generated from another code which contains
developer’s commands.

> Active frameworks: are frameworks that do which semi-active
frameworks do but they are working in the background by
writing/creating/generating code automatically without any command

from the developer.

The type of Web Applications Framework developed in this research is

"Semi-active" framework.

2.2.4 Advantages of Web Frameworks

Frameworks, represent a distinctive mark in the developer’s life for

several reasons some of them: [1]

» While developer reuse code already tested, the reliability of the
developer will be increased.
» While developer not need to re-write a code again the development

time will be reduced.



» Reducing development time which is consequent of reusing code
increase developer income because it became easy to work more than
one project at one project time.

» Get help from others (actual framework’s developers), if web
developers start from scratch they need to think about every think —
for example, form validation - but when using the Web Application
Frameworks, web developers not need to waste their time in thinking
about issues the developers of the frameworks already prepared.

» By upgrade other’s framework, developer can get more features
without more implementations.

» Frameworks can be used as learning tool for the beginners.

However, there are more advantages of using Web applications

frameworks.

2.2.5 Disadvantages of Web Framework

Web application frameworks have positive side and negative side as
everything in life some of those disadvantages of Web applications framework

are: [1]

» May need time to learn how to use web frameworks.

» Developers learn the frameworks not the underlying languages.

» If bugs found in the frameworks this will reflected to the generated
applications.

» Some frameworks don’t provide enough flexibility to the developers.
» The developer’s feeling that he/she is productive when develop from
scratch will be less. But note that this just feeling not fact, even if

developer use frameworks or not while he/she perform his/her task on

time this is the mean of productivity.



However, there may be other disadvantages of the Web Application

Frameworks from the points of views of web developers use them.

2.2.6 Who Use Web Framework

Web application frameworks can be used by many individuals some

of them are’ [1]

» Beginners outside the fields of computer science, who know
some programing but they don’t know web page development
practices and techniques.

» Developer who have tasks must be done in limited time.

» Amateurs who developing web applications as a hoppy and they

don't study computer science or one of its branches.

2.2.7 Who Shouldn’t Use Frameworks

Sometimes it is better to not use Web Application Frameworks by

some individuals such as:

» Students, because they must learn language not a framework.

» Experienced developers, who want to do complex functions not
provided by frameworks although this research’s framework
provide good degree of flexibility in term of override code’s

functions.

2.2.8 MVC (Model View Controller)

Architecture

Most web applications frameworks based on MVC Architecture (Model-

View-Controller Architecture) as framework on this research, MVC is a

10



pattern mainly used for developing web applications, because it helps the
developer to have a clear understanding of all the modules. MVC separates the
business layer (Model logic), the display layer (View logic), and the control
layer (Controller logic). [4]

Model: is an abstraction layer, which presents data in an application.

View: is the layer that present data in suitable and in desire format for end

client, and usually presented as a HTML web page.

Controller: is the layer that handles requests and return appropriate responses

to the correct View.

request
HTTR CLI, etrc.

response
Controller HTML, RSS, XML,
J50OM, etc,
dernand//' data \

View

Templates, lxyout

Figure 2.2 MVC Architecture [5].
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2.3 Related Studies

As web application framework on this research use to develop dynamic web

page the following related studies are used to the same purpose.

2.3.1 ASP .NET Framework

ASP.NET is a new web development model and the successor of Aspect
Server Pages (ASP) technology. ASP.NET enables developers to build a wide
variety of secure server-side and browser-based applications such as e-

commerce, dynamic websites, and e-learning applications. [6]
Some advantages of ASP.NET framework:

» It is an open source web framework.
» Dramatically decreases amount of code necessary to build rich
applications.

» Provide free hosting for developer’s websites.
Some ASP.NET framework’s disadvantages are:

» Limited the developers if they want to perform their own JavaScript
solutions or advanced designs; researchers try to resolve this defect
by allow the developers to override this research’s framework
components.

» Provides web visitors with slower response and increasing
bandwidth demand on sever; this is what researchers have to treat it
by using Java Naming and Directory Interface (JNDI) connections.

» ASP.NET framework limited to windows operating system only; this
is what researchers try to resolve by develop framework works in

many operating systems.
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2.3.2 Laravel5 Framework

Laravel5 is a Web Applications Framework that tries to ease the
development process by simplifying repetitive tasks used in most of today’s
web applications, including but not limited to caching and sessions.

According to recent statistics from W3 TechsLaravel5 is one of the most
successful PHP framework in 2016, based on annual framework popularity

survey. [7]
Some of laravel5 framework’s advantages:

» Open source framework.

» Many web application frameworks available on internet, require huge
xml configuration before starting the actual project, but laravel5 need
few PHP lines of code to start the project this make it one of the best

Web Applications Frameworks.
Some of Laravel5 framework’s disadvantages are:

» When laravel5 developer need to retrieve data from database to display
it on html table, developer need to write many lines of code to specify
table header; this is what researchers have to treat in this research, by
access database table metadata -such as column names- if developer
need to change those headers he can override them by writing the new
names for them.

» When the developer need to create data forms in laravel5 framework,
developer must write the html code to create this forms in external PHP
page, then include it to the main page; this is what researchers try to
resolve in this research by make those forms available in html library

invoked by the developer.
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2.3.3 Ruby on Rails Framework

Ruby on rails it is a web applications framework written in Ruby
language, it was designed to make web applications development easier by
making the component that the programmers need to start available, ruby on
rails framework allow developers to write less code in comparison withother

Web Applications Frameworks.
Some advantages of Ruby on Rails framework:

» Open source framework.

» Because the framework written in Ruby we find that the quality of
code significantly higher than their PHP equivalent.

» Usable.

One of Ruby on Rails Framework’s disadvantage is:

» most developers prefer programming languages such as Java and PHP
more than Ruby based on PYPL Index which calculated by analyzing
how often language tutorials are searched on Google they found that
23.6% for java, 10.0% for PHP and 2.2% for Ruby and this values
updated monthly, this make web developers prefer use Java web
applications frameworks than ruby frameworks. This is what

researchers have to treat it by developing Java framework.

2.3.4 Django Framework

Django is a python web application framework that save time and make
the process of web application development a joy. Developers can make high

quality and maintainable web application with minimal fuss. [8]
Some advantages of Django framework:

» Open source web framework.

» Organization, Django have pretty clear MVC layout.
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» Python represent perfect programming language although it is

subjective issue.
One of Django framework’s disadvantages:

» Additional overhead, it is fast enough but it can be faster; this is what
researchers try to resolve by develop framework without unnecessary

features that decrease the framework’s speed.

2.3.5 Grails Framework

Grails framework is an open source Web Applications Framework based
on Groovy and Java programming languages. It was designed to combine the

advantages of existing Java technologies under a simple interface. [9]

Some advantages of Grails framework:

» Open source framework.
» Dynamic configuration feature so, can change the configuration

without server restart.
One of Grails framework’s disadvantages is:
» Developer must learn Groovy coding; developers make use of
framework to reduce time and effort and because of this defect,

researchers try to use programming language most of them learned as

part of their education.
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ASP.NET

Lravel5

Django

Ruby on Rails

Grails

1- Open source.

2-Dramatically decrease
the amount of code used to

create rich applications.

3- Free hosting.

1-Require few PHP lines
of code for configuration
before starting the actual

project.

2- open source.

I-open source.
2-programming with

python.

1-Quality of code
significantly higher than
PHP equivalent.

2-Open source

I-open source.
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1-Restrict the
developer with the
framework’s
JavaScript solutions

and designs.

2-Slower response and
increase the bandwidth

demand on severs.

3-limited to windows

operating system

1-Developer need to write
many lines of code to

specify table’s header.

2- Developer need to write
many lines of code to

create application’s forms.

.1- Additional overhead
because of the

unnecessary feature

1. Ruby it is not popular
programing language such
as Java and PHP for

developers.

1-Groovy must be learned



2- dynamic configuration.

Table 1 : show summary of related studies.

2.4 Chapter Summery

This chapter focused on the theoretical issues of the web application
frameworks and the related studies in term of others frameworks available on internet.

Next chapters will show the research methodology and tools and techniques use
to develop the research’s framework.
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CHAPTER THREE

Research Methodology
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3.1 Introduction

Providing the best solutions and simplest way to develop a web application is
the aim of this research’s framework. Everything in the life have advantages and also
disadvantages and sure this research’s framework have a lot of disadvantages that may
discovered later but this framework try to solve the common problems faces many

famous frameworks.

3.2 Research Framework’s Improvements

The research framework provides solutions for other popular frameworks
disadvantages some of them:

1. Allow developers to override framework’s components.
2.Use JNDI connection.
3.develop framework that is able to work in many operating systems.

4.Develop framework that will access database meta data to create the table’s

headers.

5.Most types of forms be available in html library.

6.Develop Java framework.

7. develop framework without unnecessary features.

8.Use programing language that is common for most web developers.

Beside this improvement, this research’s framework try to gain the main advantages of

other frameworks to obtain the ideal framework.
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3.3 Proposed System

To help the developers in the web development process, researchers decides to
develop set of libraries which gives in its entirety the framework.

Figure 3.1 shows the research’s web applications framework structure, the framework
builds on three classes, HTML class which contains methods that create the web page
components -for example, insert forms-, SQL class which contains methods that

performs processes on application’s database and also JavaScript class which contains

methods of validations and JSP class all classes controlled by Manager class.

JavaScript

ISP

__, SQlL Manager

JSP

Isp HTML Manager

Figure 4.1 show the research’s framework structure.
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3.5 Tools

3.5.1 Apache Tomcat

Researchers conclude that, it is good to use tomcat as web server and if

developers want free and open source servlet and JSP engine.

In the research because Apache tomcat server it is an open source and suitable

for many use cases, it used tointerpret Servlets on which JSP files are based.

3.5.2 Enterprise Architect

In this research, Enterprise Architect used to create UML diagrams to
design and analyze the research’s framework.

3.5.3 UML (Unified Modeling Language)

In this research, UML class, sequence, use case and activity diagrams are

used to design and analyze the research’s framework.

3.5.4 Eclipse

By using Eclipse in this research as editor researchers deduced that,
Eclipse has some perfect features -for example its open source IDE, extendable
and faster run time- but there are also some bad features — for example Pretty

heavyweight and Requires JRE-.

3.5.5 Java

This research’s framework developed using java to solve problems with
some frameworks available on internet written in programming language not
popular for most developers and use to create the web application framework’s
libraries.
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3.5.6 HTMLS (Hypertext markup
language 5)

In this research HTMLS used for structuring and representing the content

of web pages created by research’s framework.

3.5.7 Servlet and JSP (Java Server Page)

In this research, servlet codes used to develop some components
such as export and hot look ups, JSP use as scripting language for the web

pages.

3.5.8 JavaScript

In this research, JavaScript used to extendfunctionality in websites, used

in web’s forms validation and on hot look ups component.

3.5.9 CSS (Cascade Style Sheet)

In this research, CSS used to define the style of website generated by

research’s framework.

3.5.10 MySQL

In this research, MySQL used to store data of student registration system
as a case study to show how the research’s web application framework works.

3.5.11 jQuery

In this research’s framework, jQuery used to simplify some tasks such as
make calendar for date input.
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3.5.12 JSON (JavaScript Object
Notation)

JSON is the best alternative to XML, it is a minimal, readable format for
structuring data, and it can be used to transmit data between the server and the
web application [21].

3.5.13 iTextS

1Text5 is a Java library use to create PDFs, read and maintain them.
1Text5 has hierarchical structure, the smallest text unit is the “chunk” which is
the string with predefine font, a “phrase” combines several “chunks” and allow
to define several lines spacing, a “paragraph” is a sub class of “phrase” and
allows more layout attribute and “anchor” is sub class of “paragraph” and serve

as basis for hyperlinks [22].

In this research, iText5 used to export PDF files but unfortunately its
export English data in PDF form.

3.5.14 Apache POI (Poor Obfuscation

Implementation)

Apache POl is a popular API that use to display, modify and create MS
(Microsoft) files. It is an open source library developed and distributes by
apache software foundation to design and modify Micro Soft office files by Java
[23].

In this research, apache POI used to export WORD and EXCEL files in

export component of the framework.

3.6 Chapter Summary
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this chapter focused on the solutions of other frameworks disadvantages that the
research’s framework made, the proposed system features and the methodology of
analysis and design and also provides a background and basic information about tools
and techniques that used in the stage of project implementation. Next chapter contain

the system analysis and design.

CHAPTER FOUR

System Analysis and Design
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4.1 Introduction

The Analysis phase is a crucial phase of the project any minor mistake in this
part will have massive ramifications over the project, delaying or halting progress or in

some extreme cases the project could be scrapped.

Design phase is comprises a set of principles, concepts and practices which

allow the software engineer to model the system or the product that is to be built.

This chapter describe the functional and non-functional requirements of the

system and how the system will be analyzed and designed.

4.2 System Requirement

to develop the framework of a Web application, there are a number of functional
requirements without which research’s framework would not lead to the desired
function and number of non-functional requirement which represent enhancement to
the developed framework.

4.2.1 Functional Requirements

4.2.1.1 Insert Data Function
System must provide insert component that allow the developer to

create insert forms that connected with the web application’s database.
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4.2.1.2 Display Data Function
System must provide display component that allow the developer
to retrieve database’s data and display it in form of data table on the web

page which to be generated.

4.2.1.3 Update Data Function
System must provide update component which invoked by the
developer in the web page which to be created to allow the end user to

modify application’s database table.

4.2.1.4 Delete Data Function
System must provide delete component which invoked by the
developer in the web page which to be created to allow the end user to

delete data from application’s database table

4.2.1.5 Sort Data Function
System must provide sort component which invoked by the
developer in the web page which to be created and support two types of

sort and they are ascending and descending.

4.2.1.6 Search Data Function

System must provide search component which invoked by the
developer in the web page which to be created to allow the end user to
search for specific database table’s rows and support two types of search

and they are exact and contain.

4.2.1.7 Export Data Function
System must provide export component which invoked by the

developer in the web page which to be created and support three types of
exports PDF, WORD and EXCEL.
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4.2.1.8 Pagination Data Function
developer select number of rows to be displayed, by provide
pagination end user can move between pages each of which display

specific number of rows.

4.2.2 Non-Functional Requirement

4.2.2.1 Portability

The users shall be able to use the platform from anywhere.

4.2.2.2 Usability
Users should have no trouble using the platform with maximum

ease of use as possible also a very fast learning curve.

4.2.3 Features on Functional Requirements

4.2.3.1 Forms Validations

For each input field system, should allow developer to specify

which field must have validation.

4.2.3.2 Session Management

The session of each web page created by the research’s web
application framework must be stored, when the end user moves from
one web page to another and return to the first one again all processes he

was performed before moving to second web page will be saved.

4.2.3.3 Insert on Grade
System can allow the developer to make insertion but directly on
the displayed table; as with insert component the data of insert on grade

component will be stored in application’s database.
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4.2.3.4 Update on Grade
System can allow the developer to make updates but directly on
the displayed table; as with update component the data of update on

grade component will be updated and stored in application’s database.

4.2.3.5 Look Up
System should allow the developer to specify form’s fields which

require LOVs (List of Values).

4.2.3.6 Hot Look Up
System should allow the developer to specify form’s fields which

based on another fields.

4.2.3.7 Generate page Menus
System should allow developer to generate pages’ menu to allow

end user to move across web site’s pages.

4.3 System Analysis
4.3.1 System Analysis Using UML

4.3.1.1 Use Case Diagram

The Following diagram describes the main functionality of
researcher’s framework.
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4.3.2.2 Activity Diagram

There 1s no mandatory sequence of processes to be followed by web developer

when he uses the web application framework, developer can use components he needs
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Figure 4.2 Insert component activity
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4.3 System Design

4.3.1 Class Diagram

This Diagram describes the entire system and the interaction between

classes.
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Figure 4.8 framework classes’ interaction
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Figure 4.10 Search component sequence
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Figure 4.11 Sort component sequence
40



1
1
1
1
{}=1983 Ae|dsip

mieuspybs

O

I b
1
1
_ . L]
| {98l 1830
1
1
1
“ “ {E1Ep |8
1 1
i | » 1
! {}asuodsas I
1 1
1 1
1 (Pl o} BSE
1 1
1 1

1

_ L]

{pIjanod 301040 53S0

1

1
1 (=1318p
1
| i
“ - uopng
“ “ 3 |3p MOUS
1 1
1 1
! | T egarp
1 1 1
1 1 1
1 1 1 L=l
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1

ds[ =heuspywiH Bieusw gnsl

©

O

O

O

PR T
{sahE|qIsIa |

1

1

1
=do|Enap

S

" aya|ag ps

Figure 4.12 Delete component sequence
41



il
e |

1
1
L
1
1
1
[}
1
[}
1
1
1
1
[}
1
[}
1
[}
1
[}
[}
[}
[}
1
1
1
1
[}
1
[}
1
1
1
1
[}
1
[}
1
[}
1
[}
[}
[}
[}
1
1
1
1
[}
1
1

uziFEss

O

! . . ! : 1
1 1 1 1 1
I ! L i ik
1 1
(=fed Jo gQwnuluoissas mau “
1 1
1 1
1 = :
1 1 (hesss Aedsig
1 1 '
1 1
_ _ n
i i {l=1ge 1L
1 1
1 1 .
“ “ “ T {}zyep sbed
1 1 1
“ “ L]
“ {e1ep sbedjasucds=a “ b
1 1
(- 1 1
T . T n = T
H | {}=o1oyo 5=sn |
1 1
“ ! gl
1 1 (snousaed
“ “ ' prEUE0IcUD FBsn
1 1
I T “ r
| H {juoiyeuiBed
1 1 1
“ “ D (FEBquwnu saoy
“ “ “ =bed) uoeubed
1 1 1
1 1 1 -
“ “ “ “ T {juoneuwBed
1 1 1 1
1 1 1 1 i
' i i ! il {Fqnu T
“ “ “ “ “ Aol ERAE|gISIA 1
1
1 1 1 1 1 H
dsl Bheusp I mheusw nel Edo|Easg

=heuspybs

©

O

O

kv

5

uoneulbey ps

Figure 4.13 Pagination component sequence diagram
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Figure 4.15 Update component sequence diagram
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4.4 Chapter Summary

In this chapter researchers describe the analysis of the proposed system using
use case and sequence diagrams for the framework components and also the design of
it using class and activity diagrams. Next chapter contain the implantation of the
proposed system in term of system screens and how system works.
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CHAPTER FIVE

Implementation
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5.1 Introduction

This chapter shows the implementation steps of this software and some of the

testing it using student registration web application.

5.2 How System Work
5.2.1 Implementation Steps

To use the web application framework, developer must write three codes

shown in the next three figures.

The web developer must write this code to select the components of new

web page he wants to create researchers called this code as” web application

setting”.
) é A1) *Studentjava 32 =]
i-@ public class Student extends Manager { s

public Student{) { This query represent

‘ query = "SELECT * FROM St'.adent";‘ |::>- Thebbasmcream
web page

primaryEey = "id";

numRows = 4;

vizableIns = true; Developer can hide
visableUpdate = true; |:: E some component by
visableDelete = :

visableDelete = true; make state false

columnNames,add ("id");
columnNames, add ("name") ;
columnNames.add("dept id");
colunniames. add ("country"); Developer select tabls's
calimrene seadi (TCLET. |::> columns to be shown
columnNames,add ("Al1Fee");

columnNames.add("age"),

columnNames, add ("date") ; g i
............................................ EVEIDpEr add columns

qemls ..aﬁ;dl( rr—ﬂen] """"""""""""" he/she want to creates
newCols.add ("dept id"); I:::> aninsert form for them,
newCols.add| "A11Fee s same way for all forms
newCols.add("gender");

Figure 5.1 web application setting.
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Developer will only write the following code to generate the new web

application’s menu that connect two or more web pages together.

18 e .- e WenContent men - e ~ X
He it Sowce Refactor Navigate Search Progct Run Window Help

O REENEE] || B 0y e R v
Cuick Accss ‘ B etk

i

PR OO0 lHmbanager. [ Sudentio U SoMenagerpe  J\Menacerip  ElMangp  Bmewispd S0 % OO
D%‘ b ¢ifpae inport="framevork,*"s LIERL
7 v

- ¢3fpace import="java.util.Mep"s>
) ;FJEJ i ¢ifpage inport="java,util. Iterator"s: Find Q|
=L ¢4fpage import="java.util. St ' '
) ?J'yJEjEI". ¢4fpae import="framevork,Manager"sy
) f‘;dajaxl ¢4fpage import="java.util. LinkedMashMap"s>
LB |
) i
vf’;Jfrarr- £

} ';‘m [ Manager manager = new Manager();

@) String query2="SELECT # FROM memu";

v /] LinkedHazshMap menu = obj.Menus (query?);

Iv 5 out.printin(manager, gethenu {manager, Menus (query2) ));

Figure 5.2 menu generation code.
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For

each web page there is no need to write huge HTMLS5, JavaScript, jQuery or JSP

codes, only with two lines of code plus four JSP include statements the desired web

page will be created with components specified in “setting code” which showed

previously in figure 5.1.

o

]| services [T Fil

=

|f|.! Projects
—a

17
18
19
20

=

palls

e D= I L R Tl T T IR - A

<'%@inciud-e fle= ‘menu.jsp" %z

<Y@include file="Main.jsp" %>

<Yg@page import="framework. * %>
<%@ page language="java" contentType= "text/himl: charset=windows-1256"
pageEncoding= "windows-1256" %z
<IDOCTYPE him! PUBLIC "//W3C//DTD HTML 401 Transitional//EN" "http://www.w3.org/TR/himl4/loose. déd">
E <html>

<head>
<link href="style.css" rel="stylesheet" type="text/css" />
<link href="MenuStyle.css" rel="stylesheet" type="text/css" />

<title >Framework</title >
- ¢/head>

7 <hody>

for each web page
Student st = new Student();

developer will only write
mainjsp(st, request, respanse, “Sruden); this code which make
. object from setting class

- <fbody>

Figure 5.3 show the code that developer must write to create the web page.

5.2.2 Testing The Web Framework

To test that the framework works perfect and in line with the pre-
specified requirements, small student registration web application used as case
study to show how to use the research’s framework to create web applications.

Based only on the codes written by developer in figure 5.1, figure 5.2 and
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figure 5.3 the following web pages will be created; its components will be

invoked from prewritten libararies.

This page shows the “display component”, through which developer can retrive

the database table’s data without need to write lot lines of codes.

[&] Framework X+ = X
€ localhost:8081 /frame/Student jspTnew=15 @ Q Search f]' B 4+ 4 Q9 =
name |
age: |
city:
OExact O Contain
Cancl
O
| IDt4 | Nametd | deptidtd | countrytd | citybd | AlFeetd | Agetd | Datetd | 4
1{anas software Algrag [almosl 55 7| 2016-09-20 o@
55 |Anas software Sudan |portSudan 1 4| 2016-09-20 oo
99 |Amal software Sudan fatbra 1200 19| 2016-09-25 o@
85805 Inco software Sudan|dongla 5 14|  2016-09-29 o @

Figure 5.4 show “display component”.
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Without write any HTMLS, JavaScript or JSP codes except codes showed in
previous figures, dynamic search form will be created, when data inserted to it and the
search type has selected, the data table will changed to contain the searched data only,
as showed previously the developer didn’t write database’s search query.

| @ Framenork bl - 0

€ | & localost 081 rame/Student fspTnei=f ¢ QS REO VR B =

name :

ae: [

®hyact L/Contain

Cancel

oDt Namebd | dgtidtd oty dytd | ARetd | Agetd

|‘lssaus "\noo ‘ sohware‘ Sudan“dong\a s fn ‘00
|
Update Al

Figure 5.6 show “search component” created on the web page based on developer’s
commands
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When the developer gives the value true for the Boolean variables in "setting
class" code in figure 5.1 which specify the components visibility, delete and update
component will become visible and when press on delete button of specific row, the
row will be deleted from the database table and certainly from the currently displayed

table on the web page, the same thing will be done for update component.

Framework X . X
€ | (D | localhost:8081/frame/Student jspZnew=15 @ Q Search TE ¥ AQ =

name:
age:

OFExact CContain

0o
.: _-{ - \-’

| D4 | Nametd | deptidtd | countrytd | citytd | Alfeetd | Agetd | Datetd ﬂ #
1]anas software Algrag almosl 55 7| 2016-09-20 oo
55 |Anas software Sudan jportSudan 1 4| 2016-09-20 W
99 |Amal software Sudan atbra 1200 19|  2016-09-25 oo
85805 [noo software Sudan |dongla 5 14| 2016-09-29 oo

localhost:8081/frame/Student jspldel=1

Figure 5.7 show “delete and update components” buttons created on the web page
based on developer’s commands.
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Based on developer command for component's visibility, insertion button will

be created, if the end user press this button then new page will appear which will be

shown in figure 5.9.

[ Frummeaesk

€ | localhost

Oaes

M |
age:
city:
Oxact OContain

vE RO

m_l Nametd | deptidts  countryt d | dtytd  Alfeetd | Agets | Datetd
1 ;-]TIJS software Algrag ;d|lﬂD‘i| 55 1 mei-a

55 |[|'{na5 software SudaniparISudan 1 4| X016-09-20

%%ﬁmal software Sudan atbra 1200 ‘IBi 2016-09-25

85805 lhnm software Sudan dongla 5 14 ‘ 2016-09-29

SSSS-

Figure 5.8 show the insertion button created based on developer’s commands.
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the Developer will write only the name of data table’s columns he wants to

create insertion form for them, select which of them need validation — colored with red
in this case study-, select which fields need hot look ups -for example, the value in
AllFee will based on value selected from dept id —, select which fields will have look
ups -as in gender field — and when save button pressed the data on those fields will
inserted in the application’s database without need to write complex jQuery, ajax,
JavaScript validation code, HTMLS5 or any sever side language codes to connect with
the database.

Framework X = X

& localhost:8061/frame/StudentjspTnew=1 ¢ Search e ¥+ &0

name: |
dept_id: | software v
AllFee: |

® Male
OFemale

gender:

Figure 5.9 show the “insert component” created on the web page based on developer’s
commands.
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Because it is bad idea to display all database table’s rows in one screen, the
research’s framework enable developer to select number of rows he wants to display on

one screen, the other rows accessed through pagination buttons.

In this case study we supposed that developer selected five rows to be displayed
on each screen, when next button pressed the next five rows will be shown and when

before button pressed the previous five rows will be shown.

/. F
J Frameork X \-I- - 0

€ | locahost 3081 frameStudent jspipageno=1 C || ™ dear nEQ ¥R H =
name
age:
Ofsact O Contain
Nametd | ceptidts | comiyté | cpd | AlRetd | At Datets
1iAnwa nefwork Algrag|bgdad 10 T 160912 on
55 Anas software Algrag almos! 10 4 We9-12 oa
99 aml & Sudan|portsudan 1200 19 0160905 o n
85803 lnoo software Sudan|dongla 5 W 20160913 oo
85606 wala software Sudan|dongla 105 0 060920 on

Figure 5.10 show “pagination component” buttons created on the web page based on
developer’s commands.

Iocalhost:8081/frame/Studentjsppageno=2
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When the developer presses update button which showed in figure 5.7 this page
will be displayed. Here the power of this framework will be clear, the developer will
specify the fields with validation, look up or hot look up only one time and this will be

done automatically when those fields appear again.

Framewurk X+ = X
€ () localhost:8081/frame/Student jsp?up=1 € Search ﬁ' B4+ &0 =

& L
name: l_
country:
city:
AllFee: l_
date l_

Figure 5.11 show update component’s page created based on developer’s commands.
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Without any jQuery codes written by the developer, if the data type of the

database’s column was date the field will be created with a calendar.

Framewark

€ ) localhostA081 frame/Studentsplup=1

X

October 2016

SU Mo T We Th Fr

. 2 3 4
id:

9 10| 1
name:

16| 17| 18
county:
city: B N B
AlFee 0¥
date

12 13 4
19 20 2
% 21 2

22
2

o

Figure 5.12 show calendar on table column with data type “date”.



Developer selects the column’s names thought which data table can be sorted
ASC (ascending)or DESC (descending), when sort button pressed the data of the table

will be sorted without need to write any database query for sort by the developer.
(] Pk £+ - 8 ¥
& | loohost e | C 96 ﬁﬁ + # 0

fdime |
age:
city:
OBuact OContain

Y M 0 T
1 lanas software Algrag almos! 55 7| 2016:09-20 mo

53 |rinas software Sudan portSudan 1 4‘ 2016-09-20

99 mal software Sudan atbra 1200 19)  2016-09-25 mﬁ
| A A
85805 an software Sudan dongla 5 14 ! 2016-09-29 mo

Figure 5.13 show “sort component” created on the web page based on developer’s
commands.

58



This research’s framework provides advanced feature calls “update on grade”,
when update all button pressed by the end user of the web application you can see that
all the table become editable and user can update more than one row simultaneously.

To make this button visible, developer set the button’s state #7ue in setting’s code.

.;:\:'I"f-c-’! W, N .HH

A ek + 89 + 4 p B

a1
w0

" n
ket L Ol

oo
Omem

[} Mamet & dept id § . eountryd 4 eityh & ARFent & et 4 i
4] network iy faimod il b ﬁa
% i gadtwine Algrsy imau (1 4 a 0
i) |amdl o hudin fportusdan (148 k] ﬁo
fm fow ' sohware P e i @ 0
(LY Wl ot Yaadin d{-"l:h e r] a ﬂ

JUlatd
ﬂ

Figure 5.14 show “update on grade component” created on the web page based on
developer’s commands.

When the developer makes the export component visible, the export button will
be created on the web page and when the end user presses it three type of exports will

be able which they are (WORD, PDF and EXCEL).
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_ ._-

m x

B ¥ & O

¢ | Q Search

) @ Framewaork x "3['
(' 9] localhost:8081 fframe/Studentjsp?new=15

Figure 5.15 show “export component” created on the web page based on developer’s
commands.
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CHAPTER SIX

Results, Recommendations
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6.1 Introduction

This chapter shows the results achieved by using the web applications
framework, the recommendations to extend the research functionality and also the

conclusion.

6.2 Results

Develop web applications framework that contain the following components

and features:

Insert component.
Update component.
Delete component.
Search Component
Sort component.
Export component.
Pagination.
Session management.
Look up.

Hot look up.

Forms validation.

Insert on grade.

YV V. V V V V V VYV V V VYV V VY

Update on grade.

After using the web applications framework on this research researchers reached

the following results:

» Reduction in development time.
» Reduction in development efforts.

» Increase developer confidence.
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» Develop web pages that meet the international standers of web pages’

creation in some issues.

6.3 Recommendations

Due to time pressure, researchers were not able to complete the work on the
framework development, those who will continue the research must take into their

account the following recommendations:

» the developer must use the framework without need to write a codes
just insert the basic query and select the components of the web pages
using “drag and drop” technique or any other selection techniques.

» Take into account all other international standers of web page’s
creation, on this research we mention some of them not all, just to
clarify that the research’s framework represents a good ground for the

application of international standers.

6.4 Conclusion

Because we are still students, we cannot say that our web application framework
looks like ASP.NET or other frameworks and when we try to resolve some of their
problems we didn’t solve it perfectly because perfection isn’t something humans can
accomplish but we as developers did our best to provide all the features we could that
is required in a software of this scale, but still there are huge work must be done to get
brilliantframework this what we would like others who will complete what we started

take care of'it.

By using the research’s web application framework, the process of web pages’
creation become easier, faster and more efficient. The reason behind the research was

to help the forgotten slot and they are the web developers.

We designed the system and analyzed it using UML (unified modeling
language), and implemented it using Java, jQuery, JavaScript, CSS, HTMLS5, JSP,

servlet, MySQL, JSON and number of java libraries.
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We hope that those who will use our web framework get the best benefits from
it, frameworks such as ASP.NET and other web frameworks performs good and sure
they are better than our framework when we show there defects we didn’t actually test
them but we ask developers who use them. Sure, as we did with other’s frameworks

other developers will come and find defects on our framework.

64



References

[1] martin bjoremo et al.: Evaluation of web application frameworks- Master’s
Thesis in Software Engineering and Technology- Chalmers University of

Technology-Sweden- (2010)- pg. 2,3,4,5.

[2] David A. Botwe et al.: International Journal of Computer Science and

Mobile Computing, Vol.4 Issue.2, (2015), pg. 154.

[3] Oracle: Application and network architecture, (2016, October
15),https://docs.oracle.com/cd/E11882 01/server.112/e40540/dist_pro.htm#CN
CPTO06

[4] Dr. Sindhu Singh et al.: International Journal of Computer Science
Engineering (IJCSE)- Comparative Study of MVC (Model View Controller)
Architecture with respect to Struts Framework and PHP - India- ISSN 2319-
7323-(2016)- pg. 142.

[5] Zaman Riaz:From Beginner to Advance in Open Cart: Understanding

MVC, (2016, October 15),https://code.tutsplus.com/tutorials/from-beginner-to-

advanced-in-opencart-understanding-mvc--cms-21627

[6] Jiang Li et al.: Comparative Studies of 10 Programming Languages within
10 Diverse Criteria- Concordia University, (2010), pg.12.

[7] Developersfeed: top 3 PHP frameworks in 2016, (2016, October 15),
http://www.developersfeed.com/top-3-php-frameworks-in-2016/

[8] Adrian Holovaty el at.: the definitive guide to Django: web development
done right — Apress — united states-(2009)-pg.1,8.

[9] Katarina Mitrovi€ et al.: Grails application in entrepreneurship- University

of Kragujevac- Serbia- (2016)-pg. 238.

65



[10] Adefemi Alao: Master’s thesis-OBJECTIVE AND APPRAISAL
SETTING-Tampere University of Applied Sciences- (2012)-pg.9.

[11] sparxsystems: Enterprise Architect in 30 minutes, (2016, October 15),

http://www.sparxsystems.com/enterprise-architect/

[12] Margaret Rouse : UML (Unified Modeling Language), (2016, October 15),
http://searchsoftwarequality.techtarget.com/definition/Unified-Modeling-Language/

[13] Markus Scheidgen: Eclipse, (2016, October 16),
http://www.dbis.informatik.hu-

berlin.de/fileadmin/lectures/WS2012 13/Ringvorlesung/slides-eclipse.pdf

[14] Eightfold InfoTech: Study-For-Java, (2016, October 16).

[15] Mark pilgrim: Dive into HTMLS5-O'Reilly Media- UNITED STATE-
(2010)-Pg.0,19.

[16] Marty Hall el at.: OVERVIEW OF JSP TECHNOLOGY - Prentice Hall-
United States-(2003)- pg. 3,303.

[17] Marijn Haverbeke: Eloquent JavaScript a Modern Introduction to
Programming-(2011)-pg.6,7.

[18] Tutorials Point: CSS- Tutorials Point (I) Pvt. Ltd-( 2015)-pg.1,8.

[19] Rick F. van der Lans: SQL for MySQL Developers-Pearson Education,
Inc.- Boston-(2007)- pg.3,25.

[20] Jonathan Chaffer el at.:Learning jQuery- Packt Publishing Ltd.-
Birmingham —(2013)-pg.8.

[21] Squarespace: JSON, (2016, October 18),http://developers.squarespace.com/

[22] Lars Vogel, creating PDF with Java and iText tutorial, (2016, October 18),

http://vogella.squarespace.com/tutorails/javaPDF/article.html

[23] Peter Garst, apache POI, (2016, October 18),petergrast.com/javaboi.html

66



Appendixes

67



Appendix (A)

Web Application framework questionnaire
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Introduction

To ensure that the developed web framework reduce time and efforts of
developer the following questionnaire given for Sudan university master degree
students.

Questionnaire

Tables and web page:

# Name Type Collation Atfributes Null Default

1id int(10) Mo None

name: 2 name  varchar(0) tf32_gencral ci No | None
dept id:[sotvare. | 3 dept id [710) Yes NULL
AlFee: [ofware [ 4 country [int/10) Yes NULL
revor 5city  varchar(50) utf32_general ci Yes NULL

6 AllFee int(10) Yes NULL

Tage int{10) Yes NI

& gender int(20) Yes NULL

9 date Yes NULL

Base on the above table answer the questions:

1- To create insert form for web page that connected with database table you will
take ...... minute.
ol-10  ©l0-20 020-30 © more O less.

2- To create update form for web page that connected with database table you will
take ...... minute.
ol-10 ©l0-20 020-30 © more O less

3- To create search form for web page that connected with database table you will
take ...... minute.
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ol-10 0l10-20 020-30 o more O less

4- To create code to delete data from database table you will take ...... minute.
ol-10  ©l0-20 020-30 © more O less

5- To create code to export data of database table you will take ...... minute.
ol-10 ©l0-20 020-30 © more O less

6- Type of sort you provide if you limited in one minute.
oASC oDESC o both O notenough time

7- Type of export you provide if you limited in one minute.
oPDF oEXCEL o WORD o all o not enough time

8- Is it easy for session management in sort component?
oYes oONo

9- To create code for pagination in web page that connected with database table
you will take ...... minute.
ol-10  o©l10-20 020-30 o more O less.

10-To create look up in insert form for web page that connected with database
table you will take ...... minute.
ol-10  ©l0-20 020-30 © more O less.
11-To create hot look up in insert form for web page that connected with database
table you will take ...... minute.
ol-10 ©l0-20 020-30 © more O less.

12-To create insert on grade form for web page that connected with database table
you will take ...... minute.
ol-10  ©l0-20 020-30 © more O less.

13-To create update on grade form for web page that connected with database
table you will take ...... minute.
ol-10  ©l0-20 020-30 © more O less.

14-To test your web page test your web pages you will take ...... minute.
ol-10  ©l0-20 020-30 © more O less.
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Business process modeling

Graphics help facilitate the understanding of business deal between the organizations

and it includes the companies themselves and the participants in it.

0
5] Lt create create create send
£ recene tesponse display sreach insert update final
= screen S screen screen web app
= A : A A A A :
order use framework guidline Information information infarration infarrnation

= ; ¥ ; - : ¥

o Isgen isgen

=] disgen disgen )

o O"’ submit understand it display search nzer updste recetve

z sereen screen screen S

e

Diagram show business process model for research’s framework
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Framework’s document

Steps to use web application framework:

e Developer need to download the framework folder from internet.
e Developer must create his own database for his application.

e Go to the class named DBconnect and on any connection in this class you
must specify your database name to connect with it as following:
connection=DriverManager.getConnection("jdbc: mysql://your

server/database name","root","");

e For each web page developer, must create two files as following:

» YourWebPageName.jsp: - this which appear on the web’s browser.

» YourWebPageNameSettings.java: - here developer specify the
component he wants on YourWebPageName.jsp for example

(display, insert, update, delete, search, sort, export, rename and also

number of rows).

How to use the framework’s components:

component

display

update

insert

How to use it

Write the database query to select the data to be displayed as
showing bellow:
query="SELECT * FROM yourTableName";

Developer must add the column name to arraylist called
updatecols as following:

updatecols.add("columnName");

and set “true” for variable called visableUpdate as following
visableUpdate =true;

Developer only need to add names of column that need to
have an insertion form into arraylist called newCols as
following:

newCols.add("columnName");

and set “true” for variable called visablelns as following
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rename

search

sort

export

Must filled

delete

visablelns =true;

To change the original database table’s header name of the
column and replace it with another name display in the web
page developer must add to a linkedHashMap the original
name and the new one as following: -

rename.put ("old", "new");

To create search form developer must add the name of the
columns he wants to make search by them in arraylist called
searchCols as following: -

searchCols.add("columnName");

Framework provide developer by sort operation by default, if
developer don’t want sort buttons be shown on the top of the
table he must delete the following line of code in
HtmIManager.java: -
e <img src="up.png'alt="Delete' width='8'
height='8'/></button></a><a

href=""new=>5&colname="+ columnNames.get(i) +
"&orderBy=DESC";

The Framework allow developer to export the data in three
types word, pdf and excel and done by default and if
developer don’t want to show export button he must delete
the following line of code from HtmIManager.java as
following: -

tablet+=getExport(columnNames, numRows, alll,
numOfCols);

For forms validation purpose framework allow developer to
indicate the columns that must be filled by adding the
column name in arraylist called mustFild as following: -
mustFild.add("columnName");

To be able to delete rows from data table, developer must set
“true” for variable visableDelete as following: -
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Number of
rows

Look up

visableDelete=true;

developer can select the number of rows that displayed per
one page as following: -
numRows = 4;

The Framework provide look up feature on forms, developer
needs only to writethe name of column he wants look up on it
and the database query that retrieve the look up data as
following: -

querylook.put("dept_id", "SELECT num ,name FROM
department");
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