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                	[bookmark: ruby-CHP-2-SECT-9]
                  2.9 Object-Oriented 
                  Programming
[bookmark: ruby-IDXTERM-337][bookmark: ruby-IDXTERM-338]
                  Phew, seems like a long time since I 
                  introduced Ruby as "the object-oriented scripting language," 
                  eh? But now you have everything you need to get the 
                  nitty-gritty details on how Ruby treats classes and objects. 
                  After you've mastered a few concepts and Ruby's syntax for 
                  dealing with objects, you may never want to go back to your 
                  old languages, so beware! 
[bookmark: ruby-CHP-2-SECT-9.1]
                  2.9.1 Classes and Instances

                  [bookmark: IXT-2-127092][bookmark: IXT-2-127093]All Ruby data consists of objects that 
                  are instances of some class. Even a class itself is an object 
                  that is an instance of the Class class. As a general 
                  rule, new instances are created using the new method 
                  of a class, but there are some exceptions (such as the 
                  Fixnum class). 
a = Array::new
s = String::new
o = Object::new
[bookmark: ch02-79-fm2xml][bookmark: IXT-2-127094][bookmark: IXT-2-127095][bookmark: IXT-2-127096]
                  
                    
                    
                      	class Statement
                      	


                  


                  
                    
                    
                      	class class_name [< superclass]
code
end

                      	


                  Defines a class. A 
                  class_name must be a constant. The defined 
                  class is assigned to that constant. If a class of the same 
                  name already exists, the class and superclass 
                  must match, or the superclass must not be 
                  specified, in order for the features of the new class 
                  definition to be added to the existing class. class 
                  statements introduce a new scope for local variables. 
[bookmark: ruby-CHP-2-SECT-9.2]
                  2.9.2 Methods
[bookmark: IXT-2-127097]
                  [bookmark: IXT-2-127098][bookmark: IXT-2-127099]Class methods are defined with the 
                  def statement. The def statement adds a 
                  method to the innermost class or module definition surrounding 
                  the def statement. A def statement outside a 
                  class or module definition (at the top level) adds a method to 
                  the Object class itself, thus defining a method that 
                  can be referenced anywhere in the program. 

                  When a method is called, Ruby searches for it 
                  in a number of places in the following order: 

                  
                    	
                    Among the methods defined in that object 
                    (i.e., singleton methods).

                    
	
                    Among the methods defined by that object's 
                    class.

                    
	
                    Among the methods of the modules included 
                    by that class.

                    
	
                    Among the methods of the 
                    superclass.

                    
	
                    Among the methods of the modules included 
                    by that superclass.

                    
	
                    Repeats Steps 4 and 5 until the top-level 
                    object is reached.


[bookmark: ruby-CHP-2-SECT-9.3]
                  2.9.3 Singleton Classes
[bookmark: IXT-2-127100]
                  Attribute definitions for a specific object 
                  can be made using the class definition construction. Uses for 
                  this form of class definition include the definition and a 
                  collection of singleton methods. 
class << object 

   code 

end

                  Creates a virtual class for a specific 
                  object, defining the properties (methods and constants) of the 
                  class using the class definition construction. 
[bookmark: ruby-CHP-2-SECT-9.4]
                  2.9.4 Modules

                  [bookmark: IXT-2-127101][bookmark: IXT-2-127102][bookmark: IXT-2-127103]A module is 
                  similar to a class except that it has no superclass and can't 
                  be instantiated. The Module class is the superclass 
                  of the Class class. 
[bookmark: ch02-83-fm2xml][bookmark: IXT-2-127104][bookmark: IXT-2-127105]
                  
                    
                    
                      	module Statement
                      	


                  


                  
                    
                    
                      	module module_name

  code

end

                      	


                  A module 
                  statement defines a module. module_name must 
                  be a constant. The defined module is assigned to that 
                  constant. If a module of the same name already exists, the 
                  features of the new module definition are added to the 
                  existing module. module statements introduce a new 
                  scope for local variables. 
[bookmark: ruby-CHP-2-SECT-9.5]
                  2.9.5 Mix-ins

                  [bookmark: IXT-2-127106][bookmark: IXT-2-127107][bookmark: IXT-2-127108]Properties 
                  (methods and constants) defined by a module can be added to a 
                  class or another module with the include method. They 
                  can also be added to a specific object using the extend 
                  method. See Module#include in Section 
                  3.4.9, and the Object#extend in Section 
                  3.4.1. 
[bookmark: ruby-CHP-2-SECT-9.6]
                  2.9.6 Method Visibility
[bookmark: IXT-2-127109]
                  There are three types of method 
                  visibility:
[bookmark: IXT-2-127110][bookmark: IXT-2-127111][bookmark: IXT-2-127112]
                  
                    	Public 
                    
	
                    Callable from anywhere

                    
	Protected 
                    
	
                    Callable only from instances of the same 
                    class

                    
	Private 
                    
	
                    Callable only in functional form (i.e., 
                    without the receiver specified) 



                  Method visibility is defined using the 
                  public, private, and protected 
                  methods in classes and modules. 

                  
                    	public( 
                    [symbol 
                    ...]) 
                    
	
                    Makes the method specified by 
                    symbol public. The method must have been previously 
                    defined. If no arguments are specified, the visibility of 
                    all subsequently defined methods in the class or module is 
                    made public. 

                    
	protected([ 
                    symbol...]) 
                    
	
                    Makes the method specified by 
                    symbol protected. The method must have been 
                    previously defined. If no arguments are specified, the 
                    visibility of all subsequently defined methods in the class 
                    or module is made protected. 

                    
	private([ 
                    symbol...]) 
                    
	
                    Makes the method specified by 
                    symbol private. The method must have been 
                    previously defined. If no arguments are specified, the 
                    visibility of all subsequently defined methods in the class 
                    or module is made private. 


[bookmark: ruby-CHP-2-SECT-9.7]
                  2.9.7 Object Initialization
[bookmark: IXT-2-127113]
                  [bookmark: IXT-2-127114][bookmark: IXT-2-127115][bookmark: IXT-2-127116][bookmark: IXT-2-127117][bookmark: IXT-2-127118]Objects are 
                  created using the new method of each object's class. 
                  After a new object is created by the new 
                  method, the object's initialize method is called with 
                  the arguments of the new method passed to it. Blocks 
                  associated with the new method are also passed 
                  directly to initialize. For consistency, you should 
                  initialize objects by redefining the initialize 
                  method, rather than the new method. The visibility of 
                  methods named initialize is automatically made 
                  private. 
[bookmark: ruby-CHP-2-SECT-9.8]
                  2.9.8 Attributes
[bookmark: IXT-2-127119]
                  [bookmark: IXT-2-127120][bookmark: IXT-2-127121]Attributes are methods that can be 
                  referenced and assigned to externally as if they were 
                  variables. For example, the Process module attribute 
                  egid can be manipulated in the following way: 
Process.egid      # Reference
Process.egid=id   # Assignment

                  [bookmark: IXT-2-127122][bookmark: IXT-2-127123][bookmark: IXT-2-127124][bookmark: IXT-2-127125]These are actually two methods, one that 
                  takes no argument and another with a name ending with 
                  = that takes one argument. Methods that form such 
                  attributes are referred to as accessor methods. 
[bookmark: ruby-CHP-2-SECT-9.9]
                  2.9.9 Hooks
[bookmark: IXT-2-127126]
                  Ruby notifies you when a certain event 
                  happens, as shown in Table 
                  2-2. 
[bookmark: ruby-CHP-2-TABLE-2]
                  
                  
                    
                    Table 2-2. Events and their hook 
                    methods 

                    
                    
                    
                      	
                        Event

                      	
                        Hook method

                      	
                        Of


                    
                      	
                        Defining an instance method

                      	method_added

                      	
                        Class


                    
                      	
                        Defining a singleton method

                      	singleton_method_added

                      	
                        Object


                    
                      	
                        Make subclass

                      	inherited

                      	
                        Superclass




                  These methods are called hooks. Ruby 
                  calls hook methods when the specific event occurs (at 
                  runtime). The default behavior of these methods is to do 
                  nothing. You have to override the method if you want to do 
                  something on a certain event: 
class Foo
  def Foo::inherited(sub)
    printf "you made subclass of Foo, named %s\n", sub.name
  end
end
class Bar<Foo  # prints "you made subclass of Foo, named Bar"
end

                  [bookmark: IXT-2-127127]There are other 
                  types of hook methods used by the mix-in feature. They are 
                  called by include and extend to do the 
                  actual mixing-in, as shown in Table 
                  2-3. You can use these as hooks, but you have to call 
                  super when you override them. 
[bookmark: ruby-CHP-2-TABLE-3]
                  
                  
                    
                    Table 2-3. Mix-In hook methods 
                    

                    
                    
                    
                      	
                        Event

                      	
                        Hook method

                      	
                        Of

                      	
                        From


                    
                      	
                        Mixing in a module

                      	append_features

                      	
                        Mix-in module

                      	Module#include


                    
                      	
                        Extending a object

                      	extend_object

                      	
                        Mix-in module

                      	Object#extend




                  Ruby 1.7 and later provide more hooks. See Chapter 
                  6 for more information on future versions.[bookmark: IXTR3-8] [bookmark: IXTR3-9]
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