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[bookmark: _Toc5283101]Introduction
This report will investigate the use of front and page controllers in web applications in particular how these controllers can be integrated into the MVC framework. The template pattern will be discussed and evaluated. Symfony will be discussed and its tools and features will be evaluated on how useful they are, for example the ORM tool support available and the testing tools.
The Model-View-Controller (MVC) is an architectural pattern designed to allow the separation of concern between various responsible within a web application. MVC is widely used in web development and is often used in major programming languages such as PHP, Java and Ruby. MVC will separate code into three different components each with their own tasks and responsibilities. The three components are the model, the view and the controller. Separating the code into components will make it easier to maintain a web application especially when application is quite large in size. It allows for easier management of complex applications as a developer may focus on one component at a time.  
[bookmark: _GoBack]The model is responsible for representing objects, core logic and rules. Any data-related logic passed by the user is run through the model component. Business logic should be encapsulated into the model component along with any implementation logic for persisting the state of the application [1]. The view is responsible for all the UI logic of the application. This generally includes the web page can see and interacts with. 
     
[bookmark: _Toc5283102]Page and Front Controllers
[bookmark: _Toc5283103]Page Controller
A page controller is considered a sub pattern for the model-view-controller pattern. Every page will have a correspondent page controller that will produce responses dynamically. There are two collaborators that are used to call methods from. These collaborators are the model and a view. The model’s role is to provide data and execute any method. While the views role is to display the results and data. Data can be displayed into different formats and can provide ways to allow a user to interact with the application.   
A page controller can be created as either a script or as a server page. The server page will combine the template view and page controller into the same file which will work well with pages with simpler designs. However, if logic is involved for example, pulling data out of a request, Scriptlets will be created in the server page. Scriptlets reduce the maintainability, readability and cannot be reused. Scriptlets can break the basic principle of MVC architecture. Another method is to create a script that acts as a handler and controller. The script will be responsible for the controller’s functions and will communicate with the view model. [1]     
[bookmark: _Toc5283104]Front Controller
The front controller is a design pattern that is used to create a centralised request handling mechanism. This ensures that all requests are handled within a single handler. This handler will be responsible for authenticating and logging requests then passing the requests to the correct handler. The single handler will be able to handle common behaviours but can be easily modified at runtime with decorators. 
A front controller handles all aspects of a website and is structured into two different parts, a web handler and a command hierarchy. The web handler receives the POST or GET requests from the web server. It uses information from the URL and the actual request to decide what action to take. A web handler will be created as a class rather than a server page; being class won’t permit the handler to produce any responses.  
[bookmark: _Toc5283105]Template Pattern
The template pattern is one of the twenty-three patterns described in the ‘Gang of Four’ book[1]. The template pattern is a behavioural design pattern that defines an abstract class that exposes defined ways to execute its methods; it can provide default implementation that can be shared and used in other sub classes. This will help prevent any code duplication within the application. Sub classes can be created to override the method implementation when needed [2]. 
Template methods define an algorithm in a base class using abstract operation that subclasses override to provide concreate behaviour [3]. An abstract class can be created to define the template Method(). This template method makes use of other operations to run the algorithm but remains decoupled from the implementation of these methods. A concrete class implements the operations required by the template method that has been defined in the abstract class [4].  
[bookmark: _Toc5283106]Symfony
Symfony is an opensource PHP framework that aims to accelerate the creation and application and to replace concurrent coding tasks. It contains a set of a reusable PHP components which can be used to create scalable and high-performance applications. The reusable components provide a de-coupled environment where applications can be fully customised and created to most design requirements. Symfony is considered to simplify development tasks as extensive code does not need to be written during the creation of web application. Since most websites are required to be fast and high performing, Symfony allows every website to achieve this standard [5]. The Symfony API enables easy integration with third party applications such as Twig and can be used with front end frameworks such as Angular.       
[bookmark: _Toc5283107]ORM Tool Support
The symphony framework does not integrate any component to work with databases however, it provides integration with a third-party library called Doctrine. This library has tools available to aid with interacting with databases and these tools make the process easy and flexible [6]. Doctrine contains several PHP libraries which provide support for database storage and object mapping. Doctrine is decoupled from Symfony and completely optional to use. 
[bookmark: _Toc5283108]Testing
Symfony offers support for both unit testing and functional testing. Symfony has integrated an independent library call PHPUnit which provides Symfony with a rich testing framework. Functional tests the integration of different layers in an application; this can be used to test overall behaviour of the application. Unit testing refers to the test of a single PHP class.  
[bookmark: _Toc5283109]Server-side Templates
Symfony has been integrated with an engine called Twig. Twig is a modern templating system for PHP; it helps developers write concise and clean code for their applications while providing an ability to do more with raw PHP code. Twig offers a sandbox mode to be used to test and evaluate untrusted template code. This allows Twig to offer template designs where users can modify and evaluate template designs. Twig offers many features that can be useful to any developer, for example, Twig supports multiple inheritance, blocks and automatic output-escaping; which can prove useful in creating templates. PHP code is compiled in to plain optimised PHP code which helps Twig remain a fast engine to use [7].
[bookmark: _Toc5283110]REST Web Services
Symfony comes support for third party projects and this includes REST APIs. REST APIs use HTTP requests to GET, PUT, POST and DELETE data.    
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