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1. [bookmark: _Toc535573481]Introduction

This report investigates the use of two design patterns, the Adapter pattern and the Command pattern, to show its use in the development of web applications.  The report starts by introducing what a design pattern is, then it presents the two design patterns chosen.  The report then presents how these design patterns were used to create PHP examples to demonstrate their use.

2. Design Patterns 

Design patterns have been described as the solution to complications that software developers are confronted with throughout software development [1].  Christopher Alexander, developed the idea of patterns as an architectural concept [2]. He articulates that patterns are a fragment of a three part rule which shows a relation between context, a problem, and a solution [3]. Kent Beck and Ward Cunningham started investigating Christopher Alexanders idea in 1987 by applying design patterns to programming [2]. Each pattern includes a pattern name, defining the design solution by a brief title, a pattern problem, a short description of the problem and lastly should include the pattern solution, a brief fundamental design resolution to the problem with an illustration demonstrating its use in the web application [4]. 

Modern web applications demand a large amount of intricacy. A standard web application contains several programming languages, rules and technology; however, this makes developing, upholding and prolonging complex web applications difficult, consequently, solid design principles are needed to abridge the developing and maintaining of web applications [5].    Abstraction is used by developers to control complexity of web applications. Abstraction is the representation of presenting important elements of a design. Design patterns offer useful abstractions to building software systems [5].
	
Design patterns have been categorized into numerous classifications, three main categories often used are the creational patterns, these patterns provide programs with additional flexibility when determining which objects are required to be formed [1]. Furthermore, these patterns mainly look at class actualization. Looking deeper the creational pattern can also be categorized into class-creation patterns and object-creational patterns. The difference between these two patterns are that while the object creation pattern uses distribution powerfully to get the job done, class creation pattern uses inheritance proficiently in the actualization process [6]. Examples of creational patterns are Abstract Factory, Builder, Singleton and Prototype. Structural patterns, are about class and object composition, just like the creational pattern the structural pattern can also be further categorized into Structural class-creation patterns where the use of inheritance is used to create interfaces and Structural object-patterns defines behaviors to create objects to get functionality. Some examples of structural patterns are Adapter, Bridge, Composite, Decorator and Façade. Behavioral patterns are particularly focused with the interaction between objects [1], [6]. Some examples of this pattern are Command, Iterator, Observer and strategy [7]. 
a) [bookmark: _Toc535573482]The Adapter Pattern: The Adapter pattern also known as the Wrapper pattern is a structural pattern, mentioned before, structural design patterns are about class and object composition, in other words, it’s about recognizing an easy way to grasp the understanding of entity relationships [8]. The purpose of the adapter design pattern is to construe one interface for a class into a suitable interface, thus the adapter pattern allows the classes to be in sync with each other which will ordinarily not work together because of the conflicting interfaces [9]. This pattern, takes accessible methods in the original class and adapts them into the methods required. This is beneficial when a class does not have the exact needed methods and it’s not achievable to change the original class.  To put it simply, the adapter patterns converts the interface of one of the classes to what another expects [10]. The adapter pattern is valuable when collectively joined together with SOLID design principles, it also assists software developers in developing a cleaner and maintainable code [11]. Additionally, it can be executed by inheritance and composition. 
 To relate this pattern to real-life example would be, if a person who spoke French travelled to Spain and met a Spanish person who did not speak any French, a third person would be needed to help communicate with each other, in this case the third person acts as an adapter.
The adapter pattern has four components, one being the adoptee, this embodies the component in which the client will interrelate, it is the interface that will need altering. The second is the client, this is the main client that will get the process, it is done from the adoptee. The Target exemplifies the interface of the adapter; this will assist the client network with the adaptee and lastly the adapter, it takes the target interface and comes together with the adaptee with the client by means of the target interface implementation [12].
The best web applications are those that use API’s and libraries, using the adapter design pattern can reduce problems when using those library and API’s. 

See appendix 1 for code examples.
b) [bookmark: _Toc535573483]The Command Pattern: The Command Pattern is a behavioral pattern, stated before this pattern focuses on the interaction between objects. The command pattern makes use of a command to represent the method called against the receiver and gives the same method to execute. 
In this pattern information, such as the method name, the object that has rights to the method and the values for the method parameters is represented by an object. There are three components to this pattern. One being the Client, this provides information to call the method later. It creates a concrete command object and specifies its receiver. The invoker - the job of the invoker is to choose which method would be called, additionally the object of the invoker holds concrete command object and issues a request by calling execute on the command.   Lastly the receiver, this is an instance of the class that holds the methods [13].  The command pattern is extremely suited for certain situations such as changes to data need to be encapsulated as single action, such things as transactions. Another is if anything needed to be specified, queued or requests needed to be executed at different times. In addition, its partically good to use in a situation where objects need to be parameterize by an action to perform.
This pattern can be related to a real-life example of a postal service. The person waiting to get the mail would be called a receiver, commands in this case would be the letters waiting to be delivered to their desired recipient, basically waiting to be executed. The postman would be the invoker, dealing with the collection of the letters. Continually, the post office would be called the client as they are responsible for the determination as to whoom those letters are going to be assigned to the desired postman [14]. 
See Appendix B for code examples.
3. Summary
[bookmark: _GoBack]This report shows that design patterns aids the development of web applications. Two design patterns were looked at, namely The Adapter Pattern and the Command Pattern.  Both of these patterns show evidence of how important design patterns are to assist with the designing and development of web applications.  Two PHP examples were used to show how these patterns help with the development.  Firstly, the Adapter pattern was used in the Animal example, to show how an Animal class has its own methods and the client expects another method.  An Animal adapter was used to adopt the Animal methods.  Secondly, the Command pattern was used in the Film example, attached in the appendix.
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Animal.php
<?php

class Animal{
    
    // Attributes
    private $_name;
    private $_type;
    
    //Constructors
    function __construct($name, $type) 
    {
      $this->name = $name;
      $this->type  = $type;
}
    
    //Methods for properties
function getType() 
    {
        return $this->type;
        
    }


    function getName() 
    {
        return $this->name;
        
    }
    
    // Methods
    
  
}


AnimalAdapter.php
<?php

require_once 'Animal';
  
  class AnimalAdapter {

 // Attributes
    private $_animal;

 // Constructors
    function __construct(animalA $animal_in) {
      $this->animal = $animal_in;
    }

    function getBoth() {
      return $this->animal->getName() . ' by ' 
                                      . $this->animal->getType();
    }
  }

index.php
<?php

echo "hello";
require_once 'Animal';
require_once 'AnimalAdapter';

 $animal = new animalA("Socks", "Dog");
  
  $AnimalAdapter = new AnimalAdapter($_animal);
  
  echo 'Name and Type: '.$AnimalAdapter->getBoth();
?>
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Film.php

<?php

class film{
    
    public function play(){
        
    }
    
    public function stop(){
        
    }
    public function pause(){
        
    }
    
    public function rewind(){
        
    }
    public function forward(){
        
    }

}

IFilmCommand.php

<?php

interface IFilmCommand{
 
    public function execute();
}

play.php

<?php

class play implements IFilmCommand {
    
    private $_film;
    
    public function __construct(Film $_film) {
        
        $this->Film = $_film;
    }
    public function execute() {
        $this->Film = $_film->play();
    }
}
stop.php

<?php

class stop implements IFilmCommand {
    
    private $_film;
    
    public function __construct(Film $_film) {
        
        $this->Film = $_film;
    }
    public function execute() {
        $this->Film = $_film->stop();
    }
}


index.php

<html>
    <head>
        <meta charset="UTF-8">
        <title></title>
    </head>
    <body>
        <?php
        require_once 'play';
        require_once 'IFilmCommand.php';
        require_once 'Film.php';
        
        $commando = 'Play Film';
        $comman = new $commando(new film());
        $comman->execture();
        ?>
    </body>
</html>
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