



Introduction 
This report will be split into two different sections. This first half, knowledge and understanding skills will explore Fowlers’ concepts from his book “Pattern of enterprise application Architecture”. The report will elaborate on some of his statements and evaluate the use of page front controllers and its use in an MVC framework. The section will also argue the approach of symphony and may offer other alternatives.
The second section of the report will cover the application created to accompany the report. The section will address the concepts covered in the application as well as possible concepts that could be addressed for the project. The section will also cover the software’s testing.


Knowledge and understanding Skills
The brief for this report tasks the author of this report with the task of elaborating on a statement from fowlers book titled “Pattern of enterprise application Architecture”. The statement reads as followed:
“In a complex Web site there are many similar things you need to do when handling a request. These things include security, internationalization, and providing particular views for certain users. If the input controller behaviour is scattered across multiple objects, much of this behaviour can end up duplicated. Also, it's difficult to change behaviour at runtime”[1]
 
This report will cover a series of things mentioned in this quote first of all the security of a complex website compared to that of a request. [2] claim that security is the most significant thing when developing web applications and that now more than ever it is most significant due to a rise in cyber-crime. 
Secondly mentioned in the quote is the use of internationalization in web applications. [3] mentions in their paper that maintain a single-point-of-change is crucial when creating large web applications as it can restrict the duplication of code and the use of cut-and-paste to reach a deadline within time. They also go on to mention that the localisation of an application can further lead to the duplication of code segments within an application.
When using the MVC design patterns there is a choice of design patterns that can be used for the controller part of the application. The two different forms of controllers are the page controller and the front controller. The following few paragraphs will explain these patterns in detail and explain the advantages and disadvantages of using either in conjecture with the MVC design pattern.
First the for ease of implementation the PC (Page controller) is more suited for use in simpler web applications due to its low complexity. On the other hand the FC 
(Front controller) is far more complex and can be harder to implement [5]. 
An important this to consider when building a large scale web application is code duplication. Code duplication can lead to errors and the less duplication code the better. When using a page controller, the code duplication can be high on the other end of the spectrum the front controller tends to create low levels of code duplication. This can be put down to most common tasks being able to be stored in the front controller [5].
Testability is important for the success of any software and is no different when considering the difference between the different controllers. The page controller has low testability. The only form of testability it has would be with a two-way controller with the http dependent one being separated from an independent controller which is testable. The front controller can only handle requests of independent commands and therefore is testable [5].
Adaptability is important for developing using the MVC pattern. The page controller can contain pages that are very different from each other and therefore can contain high levels of code duplication. This can lead to the application growing too complex and leave it being less flexible and adaptable. On the other hand, the front controller is highly configurable and therefore used with many CMD frameworks to increase flexibility [5].
For security the page controller the page controller may handle requests for the same page and therefore using static instances may improve the thread safety. The front controller may initiate new command objects for each request to ensure thread safety although database calls should be avoided in the front controller [5].
Through studying both patterns it can be seen that the front controller tends to yield greater results but requires more time and effort to implement correctly. It also requires more skill to initiate. The page controller is the simpler of the two to implement but suffers in most aspects when compared to the front controller.
The brief for this report requires the author of this report to investigate and describe the Template pattern. The template pattern uses an abstract class to outline a set of methods for its subclasses. These methods can then be overwritten in the subclasses for the programmers needs. An example provided in figure 3 [6] shows the abstract class Game. The game class contains variables for start play, end play and play. These are then overwritten in the subclasses ‘cricket’ and ‘football’ for example play can be overwritten to print “Playing cricket” on the cricket class and “Playing football” on the football class [6]. 
When using these classes, the programmer would be able to create new game of cricket or football but wouldn’t be able to create new game. This is due to the original class being abstract.
The brief for this report tasks the author with discussing the approach taken by symphony. Symfony is a PHP web application framework. Symfony as standard does not provide a component to with the ORM database and therefore does not allow access to ORM tools. Although Symfony does allow integration with doctrine which can allow access to ORM tools [7].
When it comes to testing symphony once again integrates with an external framework to allow these capabilities. In this instance symphony integrates with the PHPUnit. PHPUnit is an extensive testing framework used for PHP [8]. Symfony can also utilise a variety of server side templates like Twig. The FOSRestBundle allows for the creation of REST API’s using symphony. 


Practical Skills
This section of the report will explore a variety of concepts in the form of an MVC application using PHP. Some of the concepts that could be explored include “convention over configuration”, MVC architecture or ORM tools among other that could be included.
The application created to accompany this report utilises the MVC design pattern. The application uses a series of controllers, libraries, views and models to create the application. 
Sadly, this version of the application does not include any of the suggested concepts from the brief for this report. If the application were to be revisited there would clearly need to be improvements. At the moment the application is simply a working model of an MVC but does not have any other purpose. If the application were to be revisited it should be used to access data from a database as demanded in the brief. 
None of the suggested concepts suggested for consideration were used in the application apart from traditional MVC architecture. 
[bookmark: _GoBack]If the project were to be redone the concepts that would be included would likely be the integration of a testing framework to help with the applications testing as well as adding in some integration of a REST web service by importing data from an external REST API.
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Figure 3: Template pattern [6]
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