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Chapter 4

Basic O-O Concept

Object An object is a unit based on a class and consisting of data (instance variables) and behavior (instance methods).
Class is group of attributes in same type. A class is a type of thing, and all specific things that fit the general definition of the class are things that belong to the class
Attribute of a class is what the objects knows when you use them. An attribute is one piece of information that needs to be known about the objects in the class.   

Attribute values are part of what an object “knows” when you use the “object think” approach

Association relationship: One object naturally associated with other objects in some way.

Whole-part relationship: Relationship between objects is stronger.

· Aggregation relationship

· Composition relationship

Methods or Operation: (procedures.) Objects know what to do and its responsibility.

Encapsulation: Several items are packaged together into one unit (object, its attributes and the methods of the class are packaged together). 

Information hiding: Encapsulation also provides a cover (coating) that hides (information hiding) the internal structure of the object from the environment outside.

Message sending: When we interact with an object, we send messages to objects, and object send message to us and other object

Polymorphism: Message sending in multiple forms, receivers.

Generalization / specialization

Hierarchies and inheritance

Reuse

A data entity type is a general category of data, and an instance of an entity type is data about one specific thing. (i.e. a customer)

A data entity type << Attribute of a class of object>>: General category of data.

Instance of an entity: Data about one specific thing. 

Object reference: An object in a computer system has an additional identifier.

Inherit generally means to get something.

<< Object knows things (attributes) and knows how to do things (methods) >>

· A relationship can be optional or mandatory
· Mandatory relationship means that an association must exist. 

· Cardinality refers to the number of associations that naturally occur between objects. 

· Association relationships means that one object is naturally associated with other objects in some way

· Whole-part relationship means that the relationship between objects is stronger. There are two types of whole-part relationships: aggregation relationship and composition relationship, with composition being the strongest association.

· Method means something that the object knows how to do, a behavior or responsibility of the object. Standard methods and custom methods.
· All classes of the objects know how to do a few basic things. These are called standard methods.

· A custom method is a method that has been custom-designed for a specific class of objects. Custom methods reflect the responsibilities of the objects that the system analyst needs to identify in the problem domain of the user. 

· Encapsulation means that several items are packaged together into one unit. With objects, both the attributes and the methods of the class are packaged together. 

· In OO programming, encapsulation means a “cover” or “coating” that hides the internal structure of the object from the outside environment. Other objects and end-users are prevented from doing anything to the insides of the objects. This type of protection is called “information hiding.”

· A term closely related to message sending is Polymorphism, which literally means multiple forms.

· Polymorphism is what allows different objects to respond appropriately to the same command, greatly reducing the complexity of the system.

· We organize and define things and communicate about things in terms of Generalization/ Specialization Hierarchies
· Inherit means get something from, in OO approach one class of objects can inherit attributes and methods from another.

· OO approach encourages and allows reuse. Reuse means to use something over again, rather than having to reinvent the wheel. This method allows a more compact and less redundant model
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Review Question
1. Differentiate between a class and object?

A class is the general category, and an object is a specific instance. 

2. What are attributes of a class?

Class contains objects and each object contains different attributes. Attribute of the 
class are what the object knows when you use them. OR one piece of information that 
needs to be known about the objects in the class.
3. What are object relationships?

Object might relate to other object.

· A mandatory relationship: Association must exist.

· Cardinality of a relationship: # of associations that naturally occur between object.

4. Why is a whole-part relationship a specially type of association relationship?


An association relationship means that one object is naturally associated with other 
objects in some way. Whole-part relationship is stronger relationship between objects. 
Whole-part relationship has two types:

· Aggregation relationship 

· Composition relationship is strongest

5. What is a method, or operation of a class?


Method means something that the object knows how to do, a behavior or responsibility 
of the object. 

· Standard methods

· A custom methods

6. What are the standard methods that any class knows how to provide?


All classes of the objects know how to do a few basic things. These are called standard 
methods. Standard methods of a class knows
· How to show information about an object

· How to delete an object

· How to shoe information about an object

· How to delete an object

· How to change the value of attributes of san object

7. What is a custom method?

Custom method: custom-designed for a specific class of objects. It’s reflected the responsibilities of the objects that the systems analyst need to identify in the problem domain of the user. 

8. What is encapsulation and what is information hiding?


Encapsulation: Several items are packaged together into one unit (object, its attributes 
and the methods of the class are packaged together).  Encapsulation also provides a 
cover (coating) that hides (information hiding) the internal structure of the object from 
the environment outside. In OO programming, encapsulation means a “cover” or 
“coating” that hides the internal structure of the object from the outside environment. 
Other objects and end-users are prevented from doing anything to the insides of the 
objects. This type of protection is called “information hiding.”

9. What are messages, and who or what sends them?

We can think message as an input or output. When we interact with an object, we send messages to objects, and object send message to us and other object

10. What is polymorphism?


A term closely related to message sending is Polymorphism, which literally means 
multiple forms. Polymorphism is what allows different objects to respond 
appropriately to the same command, greatly reducing the complexity of the system.
11. Which type of hierarchy allows inheritance?

Generalization / specialization hierarchies allow inheritance.

12. What two capabilities can a class inherit from another class?
· We organize and define things and communicate about things. one class of objects can inherit attributes and methods from another

· Reuse something over again, rather than having to reinvent the wheel. 
13. How is inheritance related to the potential for reuse?

Inherit means get something from; in OO approach one class of objects can inherit 
attributes and methods from another. OO approach encourages and allows reuse. Reuse 
means to use something over again, rather than having to reinvent the wheel.
Discussion questions
A data entity type is a general category of data, and an instance of an entity type is data about one specific thing. (i.e. a customer). A class is much like the entity type used when modeling data
Exercises
1, 2, 3
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Whole-part relationship means that the relationship between objects is stronger. There 
are two types of whole-part relationships: aggregation relationship and composition 
relationship, with composition being the strongest association.
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