Objects

So what is an object?

Definition: An object is the encapsulation or joining together of data and functions that operate on that data.

In the physical world, an object has certain characteristics.

· It takes up space and is the only occupant of that space. For example, while you, an object of type human (I hope), are occupying a certain space, no other object can occupy that same space.

· It has a type, i.e., it "is a" something whether it be book, shovel or something else. Every object has a type. We may not be familiar with the type but we know that it has one.

· Each object type has:

1. Attributes, i.e., things that it has. For example an object of type dog has 4 legs and a tail. An object of type chair has a seat and legs; a TV has a screen.

2. Behavior. Every type of object has a behavior. A dog barks; a TV shows moving pictures; a chair just sits there.

As a programmer, you operate not in the space-time continuum of physical existence but in a universe called Random Access Memory or RAM. In that universe, (where you, by the way, have the rank of Demi-god), we have objects roughly analogous to objects in the physical world. Just like physical objects, RAM objects take up space, have attributes and exhibit behavior.

In C/C++, we are given seven (7) different types or classes of objects to accomplish our programming tasks. These object types are primarily used for the storage and manipulation of information so they are referred to as data-types.

A list of these basic types follows. They are also referred to as primitive, scalar or atomic types. Their characteristics are those expected on a 32 bit system.

	DATA-TYPE
	DATA STORED
	SIZE 

(Bytes)
	STORAGE LIMITS

	char
	Alphanumeric
	1
	1 Character (-128 to 128)

	short
	Integer numbers
	2
	-32,768 to 32,767

	int
	
	4
	-2,147,483,648 to 2,147,647

	long
	
	4
	-2,147,483,648 to 2,147,647

	float
	real numbers
	
	3.4 * 10 -38  to 3.4 * 10 38

	double
	
	
	1.7 * 10 -308 to 1.7 * 10 308

	long double
	
	
	3.4 * 10 -4932 to 3.4 * 10 4932


As we noted in our definition, an object not only stores data, but is also capable of manipulating this data. For these basic types, the most obvious functions are:

· The Arithmetic Operators. +, -, *, /, +=, etc.

· The relational operators <, >, >=, etc.

In addition to these basic types, C++ gives us the ability to create new types of objects based on the primitive types. These new types, created by the programmer, are referred to as User Defined Types.

Why do I need objects?

Programming can be described as the input, processing and output of information. Its’ all about information. However, we cannot just throw the information into the machine, we need mechanisms to store this data. 

At the most basic level, data is stored in objects. There are classes of objects that are specifically designed to store and manipulate data. These classes of objects are referred to as data-types. The primitive types (int, char, etc.) that we discussed earlier are therefore referred to as data types. The word data-type is sometimes used interchangeably with the word class.

An int object is an object capable of holding and manipulating an integer value. Note how the previous sentence is worded. An int object is NOT an integer, it is a container that can hold an integer value.

In the same manner, a char is an object capable of holding a single character, e.g., the letter ‘A’. A float object is an object capable of holding a real number i.e., a number with a fractional part such as 14.75.

In reality, we almost never manipulate information directly; instead, we place the information into an appropriate object and manipulate the object.

How do I determine what is the appropriate type of object?

There are only two types of information in this universe: numbers and characters. If you wish to manipulate alphabetic information, we must use a type of object that can hold alphanumeric data, i.e., a char object. 

If we need to store numeric data, our task is more complex. We must determine if the number is an integer or a float number. If it is an integer, depending on the size, we choose one of the integer types of objects. If it is a real number, i.e., a number with a fractional part, we choose one of the float types of objects.

So how do I actually create an object?

In ‘C++’, the language of discourse for this course, writing a statement in this form creates an object:

Class-name   object-name;

Therefore, if we wish to create an int object, we would write a statement like this:

       int num;   

Note the use of the semi-colon (;). In C++, every statement is terminated by a semi-colon.

In C++, a statement is any well-formed expression that is terminated by a semicolon (";").
This statement instructs the compiler to take 4 bytes in memory and make an object called “num” of type int. Why 4 bytes? Because, as shown in the table earlier, an int occupies 4 bytes.

Can I give my object any name?

The name of the object can be any combination of letters and numbers up to 32 characters long except for a number of words called reserved words. In addition to letters and numbers you may also use the underscore character in your object names. An object name MUST start with an alphabetic character or the underscore. It CANNOT start with a number.

A partial list of reserved words in C++ includes

if              for        int    float            char     short   long    double  auto   static  friend

extern     while    do     continue     break    case    class    struct 

Again, this list is by no means exhaustive.

Using the pattern above, to create a float object called salary, we would write:

     float  salary;






















