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1. Introduction / Background to the proposed research 
[bookmark: _Toc8455]1.1 Title of Project 
The project title chosen for the final year research project is called “Evaluate the MVC Frameworks in Web Application Development using PHP with Unit Testing”. 
[bookmark: _Toc8456]1.2 Background Literature 
To create greater web content, web applications are used. A web application is a computer program that uses a web browser to display its content [1]. Web applications often use third party services such as databases or API’s to store content. An example of popular web applications are Google Docs, Google Mail and Spotify’s web player [2]. 
Rather than using just HTML, CSS and JavaScript. Web applications will often use a scripting language such as PHP or ASP.NET to allow developers to create content that is dynamic.  
An example of web applications having dynamic pages are login systems. The webpage will often display “Login/Register” then once the user is logged in, it will change to the username of the user as shown below: 

[bookmark: _Toc513163358]Figure 1: A user login system showing different states depending if the user is logged in or not.
To make a web application, web frameworks are often used. Often referred to as just frameworks, they help web developers simplify the development process by including code to create a basic structure. This means the developer can then focus on creating content for the website. Popular web frameworks include: Backbone.js, Angular.js, Ember and Knockout [2]. 
The benefits of using MVC is the development process can be made faster. This is because multiple developers can work on different elements of the web application. For example, 1 developer can work on the model while another works on the view. [4]  
Another benefit to using the MVC approach is support for asynchronous techniques. This means the web server can request things without using the traditional synchronous way [4]. Meaning a large code block or video can be loaded in the background as the web server is loading multiple smaller images. [5] This allows web pages to load faster by only requesting the needed content, rather than loading multiple elements that won’t be displayed.  
 	 
The frameworks mentioned above all use a software design pattern known as MVC. MVC (Model View Controller) is based off the object-orientated programming [3] approach to software development. It divides the 3 major components of any web application into different elements. The model, view and controller:


Model 
Inside of the model, the database and third-party services are kept. This meaning any data stored by the web application is kept here. If the web application needs to retrieve any data, it will be found from the model element of the application. 
View 
The view element of the application is where the interface elements are stored. Including HTML mark-up, Style Sheets and JavaScript files. [3] The view contains anything a user can see or anything a user can interact with. 
Controller 
The controller is the part of the application that connects the model and view together [3]. The role of the controller is to handle any data submitted by the user and send it to the model. The controller is also responsible for updating the view, when a user interacts with a web page. The controller will retrieve data from the model and display it in the view. 
A diagram of how MVC works can be found below: 
[image: ]
[bookmark: _Toc513163359]Figure 2: How MVC works in a diagram [3]
The web application created using an MVC framework will be tested using a method known as Unit Testing. Unit Testing is a software testing method, it allows software developers to test their software efficiently. Unit Testing was first introduced in the 1970s by Kent Beck [6], the creator of the Smalltalk programming language. 
Unit Testing is when a component of software (often methods or functions [6]) is taken and is tested to ensure it is functioning as expected. Almost all unit testing is performed using automated tools such as Visual Studio’s integrated Unit Testing or NUnit.  
[bookmark: _Toc8457]1.3 How does the project fit into the field 
The project chosen for the final year project fits into the computing field of study as it is a popular method of creating web applications. By researching and evaluating different MVC frameworks available for the PHP scripting language, the project will be useful for myself and others as developers creating web applications will be able to choose a suitable framework faster and clearly. Web developers will also be able to see the results of unit tests that has been performed on the chosen framework by myself, allowing them to thoroughly see how the framework performed in regular conditions on the web. 
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1.4 Aims and Objectives of the project 
The aim of the project is to create and develop a working web application using a framework that has been researched and evaluated by myself. Once a framework has been chosen, a web application can then be built and tested using the unit testing method.  
The objectives needed to achieve the aim are: 
1. Research and evaluate the different MVC frameworks available to web developers and choose the most suitable one 
2. Create and develop a web application using the chosen MVC framework 
3. Test the website thoroughly by creating suitable and valid Unit Tests 
[bookmark: _Toc8459]1.5 Expected Outcomes 
At the end of the project, the expected outcomes are to have knowledge in different MVC frameworks and how they are implemented into web applications. The second outcome is to understand how unit testing works and how to create unit tests that are efficient. 
 	 

[bookmark: _Toc8460]2. Research & Development Methods 
[bookmark: _Toc8461]2.1 Research Methodology 
The research philosophy used for the project is the positivism method. This is because the approach taken will be a deductive approach, as the strategies used will be to create and develop a piece of software. There will also be experiments with the different frameworks that need to be evaluated. 
[bookmark: _Toc8462]2.2 Development Methodology 
The development methodology chosen for the project is the Waterfall Model. The Waterfall Model is well recognised software development process. It emphasises the logical progression of each step of the software development life cycle [7]. 
[image: ]
[bookmark: _Toc513163360]Figure 3: A diagram of the Waterfall Model [7]
 
Each part of the software development life cycle is broken into different parts, this is important for developing software as if something is overlooked. It could cost time and money for developers to fix it. 
System Engineering 
This part of the waterfall model is often referred to as requirements. What is needed for the piece of software is decided, in most cases a requirements document is created [7] which defines each requirement and what piece of software should do. 
Analysis 
In the second stage, the system is properly analysed to generate the structure of the software and any business logic that will be used in the software. 
Design 
The design section covers the technical design of the software, technical decisions such as the programming language, databases used and third-party services that will be used [7]. The design section also states how any business logic in the analysis will be implemented. 
Code 
In the code section, the designed application is implemented. This means writing the source code for the piece of software. Implementing any design decisions, business decisions and services stated. 
 	 
Testing 
In the testing section, the software is tested and quality assured. Any technical errors are corrected, and the software is tested to be sure it is working as expected. 
Maintenance 
The maintenance is sometimes called operations, once the software is deployed to a live environment. The developers will further maintain adding additional features and fixing any bugs that have occurred, the software will also be kept up to date with any third-party services being used such as frameworks, databases or API’s. 
Advantages of the Waterfall Model methodology 
There are many advantages to using the waterfall model, they are: 
1. Allows for early design changes 
As this is a project that involves investigating and evaluating different technologies, the decision on what framework to use may change. Using the waterfall model allows for changes to be made without disrupting the flow of the software development life cycle. 
2. Suited for Milestone-Focused Development 
The waterfall model is suitable for a project that is being worked on by one person as it allows each section of the software development life cycle to be broken up into sections that don’t overlap. This means that when a section is completed, a new one can be started. 
[bookmark: _Toc8463]2.3 Project Risks 
There are several potential risks surrounding my project, they are: 
1. Time management 
2. Lack of resources 
3. Steep learning curve 
4. New Technology 
Time management 
As a student, there are other things involved other than just the project. A potential risk to the project may be time management, if a suitable plan is not created then the project could fail. 
Lack of resources 
As the University is moving to a new campus next year, there could be a potential problem with gaining access to specialist software on the computers there. Although most of the software needed is available to download from the University, certain software may not be made available. 
Steep learning curve 
Learning new information about MVC frameworks may prove to be challenging. There might not be as much resources and information made available to read about through books, journal papers and on the Internet. This is because MVC is a relatively new technology to developing web applications, making it a potential risk. 
New Technology 
New technology gets released all the time, if there is a new technology that is proven better than MVC. It will be pointless to do research and development on a technology which performs better than something else. 
[bookmark: _Toc8464]2.4 Analysis and Deliverables 
[bookmark: _GoBack]The data collected will come from books, journal papers and websites. This is because they are the three most reliable sources of obtaining data. To make sure the data used is accurate, only well-known sources will be used (such as respected authors, trusted news sources and trusted journal papers). 
The expected deliverables of the project are mostly the aims and objectives mentioned above. To make the project successful, the project would have had to complete them. 
To make the project successful, the following deliverables must be completed: 
1. Research and choose an MVC framework based on data from trustworthy sources 
2. Design and create a web application using an MVC framework following the waterfall model 
3. Test the application thoroughly using suitable unit tests 
4. Be able to present the web application and research as a major project 
 	 

[bookmark: _Toc8465]3. Resources and Planning 
[bookmark: _Toc8466]3.1 Resources 
To create the project, the following resources are needed: 
Investigating MVC Frameworks 
1. PC or Laptop – To write the research and to look at material 
2. Microsoft Office – To write the research on Microsoft Word 
3. Library, Journal Papers and Internet connection – To find information about different MVC frameworks 
Creating the Web Application 
1. PC or Laptop – To create the application 
2. Web Server – To host the web application 
3. A text editor (Notepad, Notepad++, Visual Studio) – To be used to code the web application 4. Image manipulator (Paint, Paint.net, Photoshop) – To manipulate images to be used on the web application 
Unit Testing 
1. PC or Laptop – To create and run the unit tests 
2. Unit Testing framework (Visual Studio or NUnit) – To test the software is working as expected 
3. Microsoft Office – To record the tests in Microsoft Word 
 	 

[bookmark: _Toc8467]3.2 Planning 
To have a successful project, proper planning is needed. The project was planned using Microsoft Project, each individual task required to make the project successful has been added. List of Tasks 
[image: ]
[bookmark: _Toc513163361]Figure 4: A screenshot of each of the tasks to complete the project
 
	 
Gantt Chart 
[image: ]
[bookmark: _Toc513163362]Figure 5: The Gantt Chart created for the project
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