Objects
Much of the power and flexibility of modern software analysis and design derives from its use of objects.

The use of objects allows designers to create programs that are more easily maintained and extended. And it makes it easier to design very complex or large-scale programs.
The advantage of using objects in programming is that they allow us to model the real world more accurately.

Procedural programming represents the world as a series of processes acting on data.
However, object-oriented programming represents it the way we really see it – as a set of objects interacting with each other.
Use cases and problem statements allow you to define the problem domain you're analyzing.

After use cases and problem statements have been created, you need to model how the problem domain actually behaves.
By using objects, you can translate features of the problem domain into conceptual models that can be used to create software.

So creating objects is usually the next stage in a design project after use cases or problem statements have been drawn up.
An object is a distinct entity that represents something significant in the problem domain.

It has clear boundaries. And it has a well-defined behavior and a definite purpose.


Classes
Classes are the moulds or templates for the creation of objects. They set out rules for how the objects that they contain may behave.
Classes are part of the abstract structure of a program, and are created when the program is created. 

But objects are created only when a program runs. In contrast to classes, they exist at a definite point in time.
Grouping objects into a class allows you to simplify the problem you're modeling.

Classes create an abstract representation of the world, letting you discard unnecessary details.
A class includes objects with similar
· properties
· behavior
· relationships to other objects
The way you group objects into classes depends on the problem you're modeling.

Different problem domains have different requirements, even when they contain the same objects. You will need to create specific classes that suit the needs of each problem domain.
For example, the following are objects relevant to a bank application domain:
· bank teller
· manager
· customer
· ATM
· Computer
· mainframe
To model different aspects of the bank, you need to create classes that will capture the essential features of the problem domain.

So a class named ComputerSystem will capture the essential features of ATMs, computers, and the bank mainframe.
Alternatively, you could create separate classes for each of these objects if you wanted to analyze the problem domain in more detail.
Let's say you want to model the way users interact with the bank computer system.

You can create a class to model the behavior of bank tellers, customers, and managers. And all of these things will be instances of the ComputerSystemUser class.
You may need to rearrange the classes you've chosen if you want to model other aspects of the bank. For example, you might create a class named Employee to model the roles of staff in the bank.
But you would need to split this into an Employee class and a class named Manager if you also wanted to model the bank's chain of command.


State
All objects have three essential features:
· state
· behavior
· identity
An object's state is defined by the attributes of the object and by the values these have.
An attribute is a feature of an object, which distinguishes it from other kinds of objects. For example, one of the attributes of any car object is that it is capable of movement – it has a speed.
An attribute is usually something static. This means that it cannot be removed or altered without changing the essential nature of the object to which it belongs.

For example, a car that could never be moved would not be a typical car.
Though attributes themselves are usually static, the value an attribute can have is usually dynamic.

So you can alter the state of an object by changing the value of its attributes.

Behavior and identity
You can model the states of a system by defining the states of the objects that represent it. But to capture the complexity of real world problems, you also need to consider how these objects behave.
Objects always exist in some kind of relation to other objects.

Sometimes they act on other objects, or even on themselves. And sometimes they are acted on by other objects.
The ways in which an object behaves are determined by its operations. So when an object needs to act on another object – to retrieve data, for instance – it uses an operation.
An operation occurs when a message is passed between two objects, allowing some function to be performed.
For structural and security reasons, some operations and attributes in a class or object are not visible to other classes.

This protects a program against malicious damage. And it prevents data being accidentally deleted or overwritten by other parts of the computer program.
The hidden parts of a class can be accessed only indirectly, through the visible parts of the class.

Together, the visible operations and attributes of a class make up its interface. This is the part of a class that is acted on by operations from other classes or system users.

The three most common types of operations that a class can have are
· modifiers
· selectors
· iterators
modifiers
A modifier operation alters the state of an object.
selectors
A selector operation lets you access the state of an object without changing it.
iterators
An iterator operation allows all the parts of an object to be accessed in a definite order. Object-oriented programmers often create a separate class that is responsible for using the iterator function on an object.
Modifiers, selectors, and iterators are not part of any programming language, but are used to characterize the effects operations have.
Two types of operation are needed to create and destroy instances of a class. These are:
· Constructor
· Destructor
Constructor
The constructor operation creates an object and fixes its initial state.
Destructor
The destructor operation destroys an object.
Together, state and behavior define the roles that an object may play. And an object may play many roles during its lifetime.

For example, an object in the bank's Employee class could be involved with the payroll system, with the customer database, or with the command hierarchy.
The functions you require an object to perform are its responsibilities. And an object's responsibilities are fulfilled by its roles – by its state and behavior combined.

So you can capture all the meaningful functionality of an object by specifying its state and behavior.
Objects are characterized by a third feature in addition to state and behavior – identity.

Even objects with the same properties and behavior have their own individual identity. For instance, two blue station wagons that were built in the same year by the same manufacturer are still separate and unique cars.
The identity of an object is independent of its attributes or operations. So an object will retain its identity no matter what values its properties have.

You can, for example, respray your car or fit another engine, and it will still be the same car.

Summary
Objects are representations of abstract or real things. Their use in object-oriented programming is to allow designers to model the world accurately. 

Objects represent particular instances of things, and classes represent types of object. Different classes are used for different problem domains.

States are the conditions in which objects exist. An object's state is defined by its attributes. An object's attributes are usually static, and the values of the attributes are usually dynamic.

The term "behavior" refers to how objects interact with each other, and it is defined by the operations an object can perform. There are five kinds of operations: modifiers, selectors, iterators, constructors, and destructors. No matter what its attributes and operations are, an object is always uniquely itself. It retains its identity regardless of changes to its state or behavior.

