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Classes in PHP

Namespaces (introduced in PHP5.3) and classes in PHP are a bit like those found in C# or C++.

The first statement in the file should be the namespace that the following class(es) belongs to.

<?php

namespace Animals;     Must be first statement in file

class Dog
{
	
}

?>

Namespaces act a bit like URLs, so you can place namespaces within namespaces to sub-divide your classes into meaningful groups. For example,

namespace Vehicles;

namespace Vehicles\Cars;

namespace Vehicles\Cars\SportsCars;

As the namespace becomes more specific so does the functionality provided by the classes. (See later notes on namespaces for more details).

Attributes of a class should always be private, but the access modifiers public, private and protected are all available.

namespace Animals;
 
class Dog
{
    private $_name = "";
    private $_age;
    private $_breed;	
}

Notice the naming convention I’m using, requires underscores to precede the attributes name. Also set the initial value if you want to be ‘specific’ about the type of the attribute. To use an attribute you have to explicitly refer to “this” object, i.e. the current object whose attributes we are using:

$this->_name = $name;

Note: WARNING!!!
If you accidentally miss name an attribute, PHP creates a new attribute for that particular object. This is very broken behaviour, so be careful.

To create a constructor for the class use the function name __construct() e.g.

namespace Animals;
 
class Dog
{
    private $_name = "";
    private $_age;
    private $_breed;

    public function __construct($name, $age, $breed)
    {
        $this->_name = $name;
        $this->_age = $age;
        $this->_breed = $breed;
    }	
}

Note 1:
The __construct() function was introduced in PHP5, before this you could create constructors using the more familiar syntax:

namespace Animals;
 
class Dog
{
    private $_name = "";
    private $_age;
    private $_breed;

    public function Dog($name, $age, $breed)
    {
        $this->_name = $name;
        $this->_age = $age;
        $this->_breed = $breed;
    }	
}

Note 2:
PHP also has a destructor should you need it:

private function __destruct()
{
    if(!empty($this->_name))
    {
        //If attribute exists, do something
    }
}

If we make the attributes private, how can we access them outside of the class? In C# we would use properties, but PHP doesn’t possess them. We could just add methods, but a better technique is to interceptor methods to simulate properties. 

The interceptor method which simulates the get accessor from C#, looks like this:

public function __get($property)
{
    $method = "Get{$property}";         1
    if(method_exists($this, $method))   2
    {
        return $this->$method();        3
    }
    return;    See note below
}

This first creates a string with the name of the property preceded with Get (1), so if we were using the property “Name” then this string would read “GetName”. Next we check if a method in the object exists with this name (2). Finally, if it exists we call it (3). In short, a property name is mapped to a PHP function which we must supply.

Note:
The last statement in the __get() method returns undefined, to test for the existence of a property use isset() which produce a true result if the property exists. Don’t just test for false because undefined will be interpreted as false, and the property’s value (i.e. Get method) may return a Boolean anyway. In practice, testing if a property exists every time we use one is overkill since the most likely cause would be a misspelling of a properties name during coding.

Here’s how we would specify a Name property for the Dog class:

class Dog
{
   private $_name = "";
	
   public function __construct($name)
   {
      $this->_name = $name; 
   }
		
   public function __get($property)
   {
      $method = "Get{$property}";
      if(method_exists($this, $method))
      {
         return $this->$method();
      }
      return;
   }
	
   public function GetName()    Here’s the function
   {
      return $this->_name; 
   }	
}

To instantiate the object and read the Name property’s value:

$dog = new Dog("Pluto");   Instantiate the object

$dogName = $dog->Name;     Get the property “Name”

The interceptor method which simulates the set accessor from C#, looks like this:

public function __set($property, $value)
{
    $method = "Set{$property}";         
    if(method_exists($this, $method))   
    {
        $this->$method($value);         
    }
    return;
}

Notice its identical to the previous __get() interceptor but has a different name __set(), and the function is passed a $value argument.

class Dog
{
   private $_name = "";
	
   public function __construct($name)
   {
      $this->_name = $name; 
   }
		
    public function __set($property, $value)
    {
        $method = "Set{$property}";
        if(method_exists($this, $method))
        {
            $this->$method($value);
        }
        return;
    }
	
    public function SetName($value)
    {
        $this->_name = $value;
        return;
    }
}

To instantiate the object and set the Name property’s value:

$dog = new Dog("Pluto");   Instantiate the object

$dog->Name = "Bonzo";      Set the property “Name”

Since we will want to use properties quite a lot, the best solution is to add these methods to a parent class which all our classes can then inherit. Lets create a parent class called “Object” in a namespace “Main”.

Object.php

<?php

namespace Main;		// Call the namespace "main"

class BasicObject
{
    public function __get($property)
    {
		$method = "Get{$property}";
		if(method_exists($this, $method))
		{
			return $this->$method();
		}
		return;
    }
	
    public function __set($property, $value)
    {
        $method = "Set{$property}";
        if(method_exists($this, $method))
        {
            $this->$method($value);
        }
        return;
    }
}

?>

Now we can write our Dog class like this:

<?php

namespace Animals;

require_once Object.php';

use \Main\BasicObject;		

class Dog extends BasicObject
{
    // The private attributes
    private $_name = "";
    private $_age;
    private $_breed;
	
    public function __construct($name, $age, $breed)
    {
        $this->_name = $name;
        $this->_age = $age;
        $this->_breed = $breed;
    }
			
    // The matching public properties

    public function GetName()
    {
        return $this->_name; 
    }
	
    public function SetName($value)
    {
        $this->_name = $value;
        return;
    }	
    public function GetAge()
    {
        return $this->_age; 
    }
	
    public function SetAge($value)
    {
        $this->_age = $value;
        return;
    }	

    public function GetBreed()
    {
        return $this->_breed; 
    }
	
    public function SetBreed($value)
    {
        $this->_breed = $value;
        return;
    }	
}

?>


More On Namespaces

You import a namespace using the "use" statement:

use \parentnamespace\namespace as aliasname;

The alias is optional and can be used to access classes from the namespace e.g. 

$obj = new aliasname\classname();

Say we have a namespace \Vehicles\Cars\SportsCars then we might write:

use \Vehicles\Cars\SportsCars as NS;

$car = new NS\Porche();   Instantiate the object using class Porche
                            Where NS represents the namespace 
                            \Vehicles\Cars\SportsCars
		

Shorthand exists, where the alias automatically becomes the last part of the provided namespace. The following are equivalent:

use \Vehicles\Cars\SportsCars as SportsCars;

$car = new SportsCars\Porche();

OR JUST....

use \Vehicles\Cars\SportsCars;

$car = new SportsCars\Porche();   Still works

Often it is less confusing to import just the class so that you never need to refer to the namespace in your code. We want to use the class named Porche, so just import this class:

use \Vehicles\Cars\SportsCars\Porche;   Use the Porche class

$car = new Porche();     Don’t need the namespace now

Including or leaving out the first backslash is also pretty irrelevant and you can write your import either way under most circumstances.

If you are using multiple namespaces, which is quite common, then you can provide a comma separate list like this:

use \namespace1\Class1, \namespace2\Class2;





Class Inheritance

Child classes inherit from parent classes using the extends keyword. Actually, we have already seen inheritance in action, since we used it to inherit from the BasicObject class. Here’s another example, where we want to create a number of different product types, and they obviously are all products therefore should have a common parent Product class:

Products.php

namespace Main\Product;

require_once 'Object.php';

use \Main\BasicObject;		

class Product extends  BasicObject
{
	private $_name;
	private $_price;
	const VAT = 0.15;	// 15/100
	
	public function __construct($name, $price)
	{
		$this->_name = $name;
		$this->_price = $price;
	}
	
	public function GetName()
	{
		return $this->_name;
	}
	
	public function SetName($value)
	{
		$this->_name = $value;
		return;
	}
	
	public function GetPrice()
	{
		return $this->_price;
	}
	
	public function SetPrice($value)
	{
		$this->_price = $value;
		return;
	}	
	
	public function CalculateTax()
	{
		return (Product::VAT/100)*$this->_price;
	}
}

Notice, as well as the attributes and properties I’ve also added a CalculateTax() method.

One of the products we want are Compact Disks (CDs), so let’s create a CDProduct class for this which inherits from Product:

class CDProduct extends Product
{
    private $_artist;
    private $_tracks;
	
    public function __construct($name, $price, $artist, $tracks)
    {
        // Call the parent classes constructor to
        // store the name and price
        parent::__construct($name, $price);
		
        $this->_artist = $artist;
        $this->_tracks = $tracks;
    }
	
    public function GetArtist()
    {
        return $this->_artist;	
    }
	
    public function SetArtist($value)
    {
        $this->_artist = $value;
        return;
    }
	
    public function GetTracks()
    {
        return $this->_tracks;	
    }
	
    public function SetTracks($value)
    {
        $this->_tracks = $value;
        return;
    }	
}

Notice the way the attributes are passed to the parent classes constructor:

parent::__construct($name, $price);

Note:
If you don’t want to allow sub-classing use the keyword final before the class.
Say there are no allowed subtypes of CD’s then we could write:

final class CDProduct extends Product
{
	
}



Virtual Methods

In PHP, if you provide a method with the same name as one in the parent class then you override it. You are not specifically required to make the method virtual, etc. 

class CDProduct extends Product
{
    ...Attributes ......


    ... Properties .....

    // Override the calculation
    public function CalculateTax()
    {
        $tax = parent::CalculateTax();		
		
        // Add tax per track
        $tax = $tax + count($this->_tracks) * 0.30;
		
        return $tax;
    }
}

First of all we calculate the usual product tax by using the parent classes method like this:

$tax = parent::CalculateTax();		

Then we count the number of tracks (the number of elements in the array) and multiply this by 30p per track.

$tax = $tax + count($this->_tracks) * 0.30;

Here’s how you might use this class:

require_once 'Products.php';

use \Main\Product\CDProduct;    // Use namespace

$cds[] = new CDProduct("Some CD", 
                        2.99, 
                        "Some Artist", 
                        array("Track1", "Track2"));

$cds[] = new CDProduct("Some CD2", 
                        3.29, 
                        "Some Artist2", 
                        array("Track1", "Track2"));

foreach($cds as $cd)     Read all the CDs
{
	echo "CD is {$cd->Name}";    Print their names
}

echo "Tax is {$cds[0]->CalculateTax()}";  Calculate & Print the tax
                                           for the first CD

PHP doesn't support polymorphism because it's a loosely typed language so we don't need to store objects as their parent class, you have to restrict yourself to just using the parent class methods. Likewise, we can't cast back to a child class because we don't need to, just return the object and use the child methods.

Abstract Classes and Methods

Sometimes the parent class shouldn’t provide the code for a method but still require a child class to override it with the correct code. To achieve this the method should be marked as an abstract method as follows:


abstract public function Show();   No code provided


If you do this then you are not able to instantiate an object directly from the parent class because any object you would make would have a function Show() with no code. To prevent it being used to create object, the class itself should also be made abstract.

abstract class DisplayList extends BasicObject
{

}

A child class can then inherit and override this method to provide the code:


abstract class DisplayList extends BasicObject 
{
    // Abstract method, don't define code here
    abstract public function Show();
}

class DisplayTable extends DisplayList
{
	
    // Override the abstract method
    public function Show()
    {
            ... Provide the code here ....	
    }
}

The DisplayList class might contain array to which items are added or removed, and then displayed using the Show() method. Assuming there are multiple ways of displaying the list, the code is provided by the child class. The DisplayTable class, displays the list in a HTML table. So the code would look like this:

DisplayList.php

<?php
namespace Main\List;

require_once 'Object.php';

use \Main\BasicObject;

abstract class DisplayList extends BasicObject
{
    private $_data;
	
    public function __construct(array $data)
    {
        $this->_data = $data;
    }
	
    public function GetData()
    {
        return $this->_data;
    }
	
    public function Add($item)
    {
        $this->_data[] = $item;
    }
	
    public function Remove($item)
    {
        $key = array_search($item, $this->_data);
        if($key)
        {
            unset($this->_data[$key]);
        }
    }
	
    // Abstract method, don't define code here
    abstract public function Show();
}

class DisplayTable extends DisplayList
{
    public function __construct($data)
    {
        parent::__construct($data);
    }
	
    // Override the abstract method
    public function Show()
    {
        echo "<table border=1>";	
        foreach($this->Data as $item)
        {
            echo "<tr><td>".htmlentities($item)."</td></tr>";
        }
        echo "</table>";	
    }
}

?>

You would use it like this:

<?php
require_once 'DisplayList.php';

use \Main\List\DisplayTable;   // Use namespace

// Abstract classes
$initialData = array(1, 2, 3);

$table = new DisplayTable($initialData);

$table->Add(10);

$table->Show();

?>


Interfaces

Interfaces in PHP serve the identical purpose to those in C#, by providing a contract that the child class must implement.

For example, here’s an interface in PHP:

IPhrases.php

<?php

namespace Main\Interfaces;

interface IPhrases
{
	public function Hello();
	public function GoodBye();
	public function Agree();
	public function Disagree();
}

?>

The code for the methods Hello(), GoodBye(), etc, must be provided by the child class in this case EnglishPhrases. Again, I’ve inherited from BasicObject to allow us to create properties, followed by the implements keyword and the name of the interface.

EnglishPhrases simply provides the appropriate English phrase.

<?php
namespace Main\InterfaceStuff;

require_once Object.php';
require_once 'IPhrases.php';

use \Main\BasicObject, \Main\Interfaces\IPhrases;

class EnglishPhrases extends BasicObject implements IPhrases
{
    public function Hello()
    {
        echo "Hello<br/>";
    }
	
    public function GoodBye()
    {
        echo "Goodbye<br/>";	
    }
	
    public function Agree()
    {
        echo "I agree<br/>";		
    }
	
    public function Disagree()
    {
        echo "I disagree<br/>";		
    }
} 
?>



You can create similar classes for any language you like. Now if we want to say hello in all these languages we might create a translator class, which uses polymorphism (subject to the previous restrictions mentioned when discussing virtual methods). 

<?php
namespace Main\InterfaceStuff;

require_once 'BasicClasses.php';
require_once 'Interfaces.php';

use \Main\BasicObject, \Main\InterfaceStuff\IPhrases;

class Translator extends BasicObject
{
    private $_languages;
	
    public function AddLanguage(IPhrases $language)
    {
        $this->_languages[] = $language;
    }
	
    public function SayHelloToEverybody()
    {
        foreach($this->_languages as $language)
        {
            // Polymorphism(ish) -- we don't know the language
            // that $language contains
            $language->Hello();
        }
    }	
} 
?>
	
The _languages array stores IPhrases object and doesn’t know or care which language class these objects might have been created from. Although PHP is loosely typed, sometimes when using methods you may wish to restrict an argument to a particular object type. In the above, we only want IPhrases objects added to the array (remember in PHP the array could actually store any type of value), so the AddLanguage() method forces a check to ensure that we only supply an IPhrases object by using a type hint.

public function AddLanguage(IPhrases $language)
 (
Type Hint
){
    $this->_languages[] = $language;
}

The foreach loop reads each element of the _languages array in a variable $language but again we only use the methods specified in IPhrases so it has no idea what language it might be saying “Hello” in.

$translator = new Translator();
$translator->AddLanguage(new EnglishPhrases());   Speak English
$translator->AddLanguage(new FrenchPhrases());    Speak French

$translator->SayHelloToEverybody();

Sometimes you might need to know what the actual child class was, for example, if you want to return the object derived from FrenchPhrases. You can use the language construct, instanceof to check the objects derived type.

if($obj instanceof ClassName)
{
}

You would use it like this:

class Translator extends BasicObject
{
    private $_languages;
	
    public function AddLanguage(IPhrases $language)
    {
        $this->_languages[] = $language;
    }
	
    public function FindFrenchPhrases()
    {
        foreach($this->_languages as $language)
        {
            // Here we have to check if the object
            // is a FrenchPhrases object
            if($language instanceof FrenchPhrases)
            {
                return $language;
            }
        }
        return;     Return undefined	
    }
} 

The test is:

if($language instanceof FrenchPhrases)

Two other things you might have spotted in the above method, we just return $language without any cast to FrenchPhrases because PHP is loosely typed so we don’t need to bother. In addition, we return nothing if the object is not found, so we either return an IPhrases object or undefined i.e. nothing. We need to use the isset language construct to test that an object has been placed in the variable:

if(isset($french) == true)
{
	echo $french->SomeExtraText();
}

Alternatively, I could have returned a Boolean false:

    public function FindFrenchPhrases()
    {
        foreach($this->_languages as $language)
        {
            // Here we have to check if the object
            // is a FrenchPhrases object
            if($language instanceof FrenchPhrases)
            {
                return $language;
            }
        }
        return false;     Return Boolean false if not supported	
    }

This time I would need to test if an object has been returned or a Boolean with the value false. The !==  operator checks both the type and value so it becomes:

if($french !== false)
{
	echo $french->SomeExtraText();
}






