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[bookmark: _GoBack]
1. [bookmark: _Toc15234893][bookmark: _Toc15235356]Knowledge and Understanding Skills
1.1. [bookmark: _Toc15234894][bookmark: _Toc15235357]PHP Design Patterns – An Overview
Design Patterns are used to stop specific problems that can generate whilst creating a website. Each design pattern is specific to a problem, or set of problems, and acts as an error prevention method. As such, there are 23 patterns which can be used whilst coding in PHP. These patterns are categorized under three different design headers; Creational Patterns, Structural Patterns, and Behavioral Patterns.

1.2. [bookmark: _Toc15234895][bookmark: _Toc15235358]Prototype Design Pattern
1.2.1. [bookmark: _Toc15234896][bookmark: _Toc15235359]Overview of a Prototype Pattern
A prototype pattern is useful when a class is to modified to add other properties it previously did not have. Rather than create a new class in itself, a ‘Clone’ prototype is used to clone the class into a similar class, but which is more suited towards a specific instance. 
In the Prototype PHP example i below, the classes were cloned to demonstrate the addition of not only one but two variables to depict how this method can be used in multiple instances. The second prototype example simulates how a class can be extended using this pattern. Rather than overriding the predefined class construct, the extend function is used to slightly modify it. This is very useful when the modified class must be used more than once or twice. However, it can only be used when including a class library. 

1.2.2. [bookmark: _Toc15234897][bookmark: _Toc15235360]Prototype PHP Example i
public abstract class Student
{
    public abstract Student Clone();
 
    public string Name { get; set; }
    public string Level { get; set; }
}
 
 
public class Masters : Student
{
    public string course { get; set; }
 
    public override Student Clone()
    {
        return (Student)Course();
    }
 
    public override string ToString()
    {
        return string.Format("Student: {0} \nLevel: {1}\nCourse: {2}", Name, Level, Course);
    }
}
 
public class Phd : Student
{
    public string Course { get; set; }
    public string UndergraduateDegree { get; set; }


    public override Student Clone()
    {
        return (Student)Course();
    }
 
    public override string ToString()
    {
        return string.Format("Student: {0} \nLevel: {1}\nCourse: {2}\nUndergraduate Degree: {3}", Name, Level, Course, UndergraduateDegree);
    }
}

1.2.3. [bookmark: _Toc15234898][bookmark: _Toc15235361]Prototype PHP Example ii
SongClass.php

Public abstract class Song 
{
    protected $Title;
    protected $Artist;

    abstract function __clone();

    function getTitle() {return $this->Title;}
    function setTitle($titleIn) {$this->Title = $titleIn;}


    function getArtist() {return $this->Artist;}
  }


SongClassPrototype.php

include_once('SongClass.php');


class SongClassPrototype extends SongClass {


    function __construct() {
      $this->artist = 'Pink Floyd';
    }


    function __clone() {
    }

1.3. [bookmark: _Toc15234899][bookmark: _Toc15235362]Flyweight Design Pattern
1.3.1. [bookmark: _Toc15234900][bookmark: _Toc15235363]Overview of Flyweight Design Pattern
The Flyweight pattern is perfectly described, as its main intent is the reduction of resources used, to make it as ‘flyweight’ as possible. As such, whilst using the pattern, a programmer may create multiple classes from the same parent class, adding specific variables to each of the child classes depending on their usage. The parent class is seen as a base where each of the child classes uses to create a more complex class.
The first example documented demonstrates the different names and methods of inheritance that can be useful when using the flyweight design pattern. These methods can be used to temporarily change, if not completely change a class’s template and override the parent class. Multiple classes can be created from the same parent class, to be slightly modified depending on what information is needed. This pattern is only useful if the child classes are to be used numerous times. As such, the basic class template is included each time a more complex class must be created from said template. The second example demonstrates the use of the flyweight pattern with the inclusion of header files containing the basic parent class.

1.3.2. [bookmark: _Toc15234901][bookmark: _Toc15235364]Flyweight PHP Example i

public abstract class BasicFlyweight
{
    public abstract void ClassChange(object obj);
}
 
public class ChangedFlyweight
{
    private Hashtable Changes = new Hashtable();
 
    public BasicFlyweight GetClass(string Id)
    {
        if (Changes.Contains(Id))
        {
            return Changes[Id] as BasicFlyweight;
        }
        else
        {
            ConcreteFlyweight ChangedFlyweight = new ConcreteFlyweight();
  
            Changes.Add(Id, ChangedFlyweight);
            return ChangedFlyweight;
        }
    }
}
 
 
public class ConcreteFlyweight : BasicFlyweight
{
    public override void ClassChange(object obj)
    {
        Console.WriteLine(obj);
    }
}
 
 
public class UnsharedFlyweight : BasicFlyweight
{
    private object State;
 
    public override void ClassChange(object obj)
    {
        State = obj;
        Console.WriteLine(obj);
    }
}


1.3.3. [bookmark: _Toc15234902][bookmark: _Toc15235365]Flyweight PHP Example ii
BasicEmployee.php

class BasicEmployee {
      
    private $Name;
    private $Id;
    
    function __construct($Name_in, $Id_in) {
      $this->Name = $Name_in;
      $this->Id = $Id_in;
    }    
  
    function getName() {
      return $this->Name;
    }
    
    function getId() {
      return $this->Id;
    }
  
  }

FlyweightGraduateEmployee.php
include_once('BasicEmployee.php');
  
  class FlyweightGraduate {
      
    private $Degree = array(); 
    
    function __construct () {
      $this->Degree[0] = BSc Software Engineering;
      $this->Degree[1] = MSc Cyber Security;
      $this->Degree[2] = NULL;
    }
  
    function getDegree($DegreeId) {
      if (NULL == $this->Degree[$DegreeId]) {
        $CreateFunction = 'CreateDegree'.$DegreeId;
        $this->Degree[$DegreeId] = $this->$CreateFunction(); 
      } 
      return $this->Degree[$DegreeId];
    }
   
    function CreateDegree1() {
      $Degree = new BasicEmployee('Lara Terzi','01'); 
      return $Degree;
    }


    function CreateDegree2() {
      $Degree = new BasicEmployee('Jenna Marshal','02'); 
      return $Degree;
    }


    function CreateDegree3() {
      $Degree = new BasicEmployee('Lenard Trueman','03'); 
      return $Degree;
    }
  }


FlyweightEmployeePaygrade.php

include_once('BasicEmployee.php');;  
  
  class FlyweightEmployeePaygrade {
      
    private $Paygrade = array();         
  
    function AddPaygrade($Degree) {
      $this->Paygrade[] = $Degree;
    }
    
    function showPaygrade () {
      $return_string = NULL;
      foreach ($this->paygrade as $degree) {
        $return_string .= 'Id: '.$Degree->getId().
                          'Name: '.$Degree->getName();
      };
      return $return_string;
    }
  
  }



2. [bookmark: _Toc15234903][bookmark: _Toc15235366]Practical Skills
2.1. [bookmark: _Toc15234904][bookmark: _Toc15235367]Overview of Website
To implement the knowledge learnt during the semester, a dog walking website was commenced named “Swansea’s dog walking”, however it was never finished due to problems with the framework. This website’s aim is to build a community around not just dog lovers, but also around people who are going through a difficult chapter in their life. Animal companionship can offer such solace, and canine even more. Furthermore, exercise has been known to help depression, anxiety, and stress. As such, it was decided that this website would be a suitable project not only for university, but also for the world. As the website was unfinished, examples of the observer pattern and the façade pattern were added to the document, as well as 2 examples of both the adapter and the singleton design patterns to show further understanding of what was learnt during the semester.

2.2. [bookmark: _Toc15234905][bookmark: _Toc15235368]Patterns
2.2.1. [bookmark: _Toc15234906][bookmark: _Toc15235369]Observer Pattern
2.2.1.1. Observer Pattern Overview
The observer pattern is used for communication between classes and entities and works by allowing a subject to make state changes and instantly communicate these changes to all objects that need to be informed. This design pattern is used when communication of changed states is necessary, but modifying the code is not.

2.2.1.2. Observer Pattern Example i
class Login implements Subject 
{
    const unknownUser = 1;
    const incorrectPass = 2;
    const loggedIn = 3;
    const allowAccess = 4;
 
    private $state = array();
    private $mem;
 
    function __construct() {
        $this->mem = new ObjectMem();
    }
 
    function init($username, $password, $ipAddress) 
	{
        $this->setState(rand( 1, 4 ), $username, $ipAddress);
        $this->notify();
 
        if ($this->state[0] == self::allowAccess) 
		{
            return true;
        }
        return false;
    }
 
    private function setState($state, $username, $ipAddress) 
	{
        $this->state = array($state, $username, $ipAddress);
    }
 
    function getState() 
	{
        return $this->state;
    }
 
    function attach(Observer $observer) 
	{
        $this->mem->attach($observer);
    }
 
    function detach(Observer $observer) 
	{
        $this->mem->detach($observer);
    }
 
    function notify() 
{
 
        foreach ($this->saved as $observer) 
		{
            $observer->update($this);
        }
    }
}

1.1.1.1. Observer Pattern Example ii
interface Observer
{
 public function observerUpdate(Object $subject);
} 

interface Object
{
 public function atObserver(Observer $dependent);
 public function deObserver(Observer $dependent);
 public function notify();
}

class Account implements Object
{
 public $state;
 private $observers = array();

 public function __construct()
 {
  $this->atObserver(new Log());
  $this->atObserver(new Mail());
 }

 public function atObserver(Observer $object)
 {
  $this->observers[] = $object;
 }

 public function deObserver(Observer $object)
 {
  foreach ($this->observers as $index => $observer) 
  {
   if ($object == $observer) 
   {
    unset($this->_observers[$index]);
   }
  }
 }


1.1.2. [bookmark: _Toc15234907][bookmark: _Toc15235370]Façade Pattern
1.1.2.1. Façade Pattern Overview
A complex system contains many interdependent classes and as such is very difficult to read and modify. The façade pattern is used to hide certain complexities and simplify the code. 

1.1.2.2. Façade Pattern Example i
class ShoeSaleFacade {      
    public $shoeID = ''; 

    public function __construct($sID) {
        $this->productID = $sID;
    }
     
    public function createOrder() {
         
        if($this->quantityCheck()) {
             
            $this->buyShoes();             
            $this->shippingCost();
            $this->confirmOrder();
             
        }
         
    }
     
    private function quantityCheck() {
         
        $quantity = 'shoe quantity in database';
         
        if($quantity > 0) {
            return true;
        } else {
            return false;
        }
    }
     
    private function shippingCost() {
        $shipment = new shipmentCost();
        $shipment->calculateCost();
    }
     
    private function confirmOrder() {
        $newOrder = new newOrder();
        $newOrder->createOrder();
    }
}

1.1.2.3. Façade Pattern Example ii
interface SendPackageInterface
{
    public function setSendToAddress($homeAddress);
    public function subjectInfo($contents);
    
    public function sendPackageNow();
}

class SendPackage implements SendPackageInterface
{
    public $address, $contents;
 
    public function setSendToAddress($homeAddress)
    {
        $this->address = $homeAddress;
    }
    
    public function subjectInfo($contents)
    {
        $this->contents = $contents;
    }
 
    public function sendTheEmailNow()
    {
        mail($this->address, $this->contents);
    }
}
 

class SendMailFacade
{
    private $SendPackage;
 
    public function __construct(SendPackageInterface $SendPackage)
    {
        $this->SendPackage = $SendPackage;
    }
 
    public function setAddress($to)
    {
        $this->SendPackage->setSendToAddress($to);
        return $this;
    }
    
    public function setSubject($contents)
    {
        $this->SendPackage->setContentName($contents);
        return $this;
    }
 
    public function send()
    {
        $this->SendPackage->sendThePackageNow();
    }
}
 
$to      = "lara.terzi@email.com";
$contents = "White summer dress";
);
 
$SendPackage = new SendPackage();
$SendPackage->setSendToAddress($to);
$SendPackage->setContentName($contents);
$SendPackage->sendThePackageNow();
 
$SendPackage       = new SendPackage();
$sendPackageFacade = new sendMailFacade($SendPackage);
$sendPackageFacade->setTo($to)->setContents($contents)->send();

1.1.3. [bookmark: _Toc15234908][bookmark: _Toc15235371]Adapter Pattern
1.1.3.1. Adapter Pattern Overview
The adapter pattern is a design used when incompatible types are unable to work together and thus need an adaptor to communicate. This pattern is very useful when it comes to using other class’ code without having to suit it to the different variables.

1.1.3.2. Adapter Pattern Example i
class Song {
    private $artist;
    private $name;
    function __construct($artist_in, $name_in) {
        $this->artist = $artist_in;
        $this->name  = $name_in;
    }
    function getArtist() {
        return $this->artist;
    }
    function getName() {
        return $this->name;
    }
}

class SongAdapter {
    private $song;
   	 function __construct(Song $song_in) {
        $this->song = $song_in;
    }
    function getArtistAndName() {
        return $this->song->getName().' by '.$this->song->getArtist();
    }
}

  writeln('Adapter design pattern.');

  $song = new Song("Pink Floyd", "Hey You");
  $songAdapter = new SongAdapter($song);
  writeln('Artist & name : '.$songAdapter->getArtistAndName());
  writeln('');

  writeln('End.');

  function writeln($line_in) {
    echo $line_in."<br/>";
  }

1.1.3.3. Adapter Pattern Example ii
public class IdListAdapter : PreAdaptedIdList
{
    private DataSystem _workerId;
 
    public IdListAdapter(DataSystem _workerId)
    {
        _workerId = workerId;
    }
 
    public string GetNewIdList()
    {
        string[][] workers = _workerId.GetWorkers();
        Builder IdList = new Builder();
 
        foreach (string[] worker in workers)
        {
            IdList.Append(worker[1],);
            IdList.Append(worker[2],);
            IdList.Append(worker[0]\n);
        }
 
        return IdList.ToString();
    }
}

1.1.4. [bookmark: _Toc15234909][bookmark: _Toc15235372]Singleton Pattern
1.1.4.1. Singleton Pattern Overview
To restrict the access of a class as well as to avoid duplication, the singleton pattern can be very useful. This design pattern allows the assurance of a single instance which is sometimes necessary when coordinating a website’s actions. This type of pattern is very useful for logging access points.

1.1.4.2. Singleton Pattern Example i
public sealed class State
{
    private static TrafficLightState _instance;
    private static object _lockObj = new object();
 
    private TrafficLightState() { }
 
    public static TrafficLightState GetState()
    {
        lock (_lockObj)
        {
            if (_instance == null) _instance = new TrafficLightState();
        }
 
        return _instance;
    }
     public string Colours { get; set; }
    public int TimeInterval { get; set; }
}

1.1.4.3. Singleton Pattern Example ii
class ID
{
    private static $a;
 
    public static function singleton()
    {
        if (!isset(self::$a)) {
            self::$a = new __CLASS__;
        }
        return self::$a;
    }
    
}
$id1 = ID::singleton();
$id2 = ID::singleton();
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4. [bookmark: _Toc15234911][bookmark: _Toc15235374]Appendix
4.1. [bookmark: _Toc15235375]Classes
4.1.1. [bookmark: _Toc15235376]Dogwalking.php
<?php
namespacea ..\Classes\DogWalking;
use ..\Classes\Model\Database;
use PDO,PDOException;

class Post extends Database
{
	private $postId;
	private $userId;
	private $address;
	private $dogName;
	private $description;
	private $image;
	
	public function setData($arrangeData){
		if(array_key_exists('postId',$arrangeData))
		{
			$this->postId = $arrangeData('postId');
		}
		if(array_key_exists('userId',$arrangeData))
		{
			$this->userId = $arrangeData('userId');
		}
		if(array_key_exists('address',$arrangeData))
		{
			$this->address = $arrangeData('address');
		}
		if(array_key_exists('dogName',$arrangeData))
		{
			$this->dogName = $arrangeData('dogName');
		}
		if(array_key_exists('description',$arrangeData))
		{
			$this->postId = $arrangeData('description');
		}
		if(array_key_exists('image',$arrangeData))
		{
			$this->image = $arrangeData('image');
		}
		
	}
	public function index() 
	{
		$sql = "SELECT * from dog_walking";
		$statementHandler = $this->databaseHandler->query($sql);
		$statementHandler->setFetchMode(PDO::FETCH_OBJ);
		return $statementHandler->getch();
	}
	public function viewSingleData($postId){
		$sql = "SELECT * FROM dog_walking WHERE postId = ".$postId;
		$statementHandler = $this->databaseHandler->query($sql);
		$statementHandler->setFetchMode(PDO::FETCH_OBJ);
		return $statementHandler->fetch();
	}
}
4.1.2. [bookmark: _Toc15235377]Model.php
<?php
namespace App\Classes\Model;

class Database
{
	public $databaseHandler;
	public $host = "localhost";
	public $dbname = "dog_walking";
	public $user = "root"
	public $password = "";

	public function __construct()
	{
		try {
			$this->databaseHandler = new PDO("mysql:host=$this->host;dbname=$this->dbname", $this->user, $this->password);
			echo "Databse connected";
		}
		catch(PDOException $error) {
			echo $error->getMessage();
		}
	}
}
?>
4.2. [bookmark: _Toc15235378]Views
4.2.1. [bookmark: _Toc15235379]Data input.php
<?php
$servername = "localhost";
$username = "root";
$password = "";
$dbname = "dog_walking";

// Create connection
$conn = mysqli_connect($servername, $username, $password, $dbname);
// Check connection
if (!$conn) {
    die("Connection failed: " . mysqli_connect_error());
}

$sql = "INSERT INTO post (address, dogName, description, image)
VALUES ('12 Sarlou Court, SA2 0LW', 'Piki', 'Piki is a white male poodle who is very friendly and energetic! Please call 077000000000 if you want to take him for a walk!', '../DogWalking/Resourcses/Images/piki.jpg')";

$sql = "INSERT INTO post (address, dogName, description, image)
VALUES ('8 Uplands Terrace, SA2 5JZ', 'Sam', 'Sam is a 2 year old Husky. He is very energetic so be careful when taking him out! Please call 077000000001 if you want to take him for a walk!', '../DogWalking/Resourcses/Images/sam.jpg')";

$sql = "INSERT INTO post (address, dogName, description, image)
VALUES ('25 Derwen Fawr road, SA2 8DP', 'Kujo', 'Kujo is a very friendly black lab. Please call 077000000003 if you want to take him for a walk!', '../DogWalking/Resourcses/Images/kujo.jpg')";

$sql = "INSERT INTO post (address, dogName, description, image)
VALUES ('42 St Christopher\'s Ct, SA1 1UA', 'Princess', 'Princess is a small scared pomeranian! Please call 077000000005 to take her for a walk!', '../DogWalking/Resourcses/Images/princess.jpg')";

if (mysqli_query($conn, $sql)) {
    echo "New post created successfully";
} else {
    echo "Error: " . $sql . "<br>" . mysqli_error($conn);
}

mysqli_close($conn);
?>

4.2.2. [bookmark: _Toc15235380]Index.php
<?php include'header.php';?>
<div class="inside-banner">
	<div class="container">
		<span class=pull-right"><a href="index.php">Home</a>Swansea Dog Walking</span>
		<h2> Swansea Dog Walking!</h2>
	</div>
</div>

<div class="container">
<div class="post spacer">

<div class="row">
<div class=col-lg-3 col-sm-4 ">

	<div class="search-form">
		<h4><span class="glyphicon glyphicon-search"></span> Search for</h4>
			<form action="searchResult.php" method="get" class="form form-group">
				<input type="text" class="form-control" name="search" placeholder="Search Dogs">
				<button class="btn btn-primary">Find Now</button>
			</form>
	</div>
</div>

<div class="col-lg-9 col-sm-8">
<div class="sortby clearfix">
<div class="pull-left result">Showing: 4 of 4 </div>

</div>
<div class="row">
	<?php
	$dog_walking = new DogWalking();
	$allData = $dog_walking->index(); 
	
	foreach ($allData as $oneData)
	{
		$image = explode(",",$oneData->images);
	?>
	
		<div class="col-lg-4 col-sm-6">
		<div class="properties">
			<div class="image-holder"><img src="../resources/images/<?php echo $image[0];?>"class="img-responsive" alt="dog image"></div>
			<h4><a href="post.php?postId=<?php echo $oneData->postId;?>"><?php echo $oneData->name;?></a></h4>
			<a class="btn btn-primary" href="post.php?postId=<?php echo $oneData->postId;?>">View Details</a>
		</div>
		</div>
	
</div>
</div>
</div>
</div>
</div>
	}
	?>

4.2.3. [bookmark: _Toc15235381]Post.php
<?php include'header.php';?>
<div class="inside-banner">
	<div class="container">
		<span class="pull-right"><a href="#">Home</a>Dogs</span>
		<h2>Dogs</h2>
	</div>
</div>

<div class="container">
<div class="post spacer">

<div class="row">

<div class="col-lg-10 col-sm-8">
	<?php
	$dog_walking = new DogWalking();
	$singleData = $real_estate->viewSingleData($_GET['postId']);
	?>

<h2>Meet your new friend!</h2>
<div> class="row">
	<div class="col-lg-8">
	<div class="images">

