Introduction to OOP


Programming Paradigms

Computer program design can be divided into a number of different paradigms (ways of thinking):

1. procedural division (procedures in Turing, C, Pascal, Fortran) 

2. object division (object oriented programming in SmallTalk, C++, Java) 

3. event division (Windows events in Visual Basic, C++ with GUI, Java with GUI) 

In the 50’s programs had to be small because of limited computer memory – companies had a rule that programmers were not permitted to write a program bigger than 4k!

In the 60’s mainframe computers became much larger and program sizes were able to grow. Programmers still used old design techniques which created large programs of difficult to follow logic.

In the 70’s companies needed a way to cheaply maintain programs, so structured programming and design techniques were born.

In the 80’s researchers looked for a way to make the code organization more natural, hence even more maintainable - object orientation

Also in the late 80’s and 90’s Windows (actually on the Mac first) led to event driven programming.

Terminology of OOP

OOP:  Object Oriented Programming or writing code based on modules or grouping of data and the tasks completed with the data.  Usually consists of a collection of classes.

Class:  A Java program or file.  Each Java file contains one class.  For application programs, some classes contain no main method (act as blue print).  Each application (usually a collection of classes) contains one and only one class with a main method (acts as test driver usually for blue print classes).  Applet classes do not have a main method.  So far we have only created classes with a main method and used either built in classes (API) or borrowed classes (Keyboard class).  

The class consists of data (called fields or variables) and tasks (called methods or procedures) completed on that data.  The class is the general structure of fields and methods like a blue print for a car.  The blue print is the basic structure of the car but is not the actual instance of the car.  Similarly, a class is the blue print to be used for the fields and methods but not the actual instance of the class (known as an object).  We will create this type of classes soon.

Object:  One instance of a class.  To declare an object the class name (file name) is the type followed by the name of the object.

Keyboard k;

DecimalFormat dfTwoDigit;

To initialize the object so that all of its fields and methods are ready to use the keyword new is used.  The new keyword calls a special method called a constructor.

k = new Keyboard( );

dfTwoDigit = new DecimalFormat(“0.00”);

To use a method that is part of the class, the object is referred to followed by a dot and the method name with it’s parameter.

intGrade = k.readInt( );  ( no parameters

strCarName = car2.getName(“Ford”);  ( string parameter “Ford”
Method:  A procedure or function in Java.  Some methods are part of the API while others are part of the class.  Example getName( ), format( )

Field:  A variable in a Java class (usually class that acts as a blue print).

Understanding Check 

Visit http://java.sun.com/docs/books/tutorial/java/concepts/object.html.

1. What are the 2 characteristics that real world objects share?

2. How does a software object maintain its state?

3. How does a software object implement its behaviour?

4. Why is an object variable sometimes known as an instance variable?

5. Define instance variable. What else are instance variables sometimes called?

6. Define instance method.  What did we call methods in ICS3M?

7. What is encapsulation?  Why would a programmer want to use it?

8. What are the 2 benefits of encapsulation?  List the bike analogy given for each benefit.

9. List the 4 access levels.

Visit http://java.sun.com/docs/books/tutorial/java/concepts/class.html on classes.

1. What does instance of the class object mean?

2. Bike manufacturers make one blue print and build many bikes from the blue print.  How does this analogy relate to making an object?

3. Define class and give the bike analogy.

4. Once you have created a class how many objects can you make from the class?

5. Define class variable.

6. Define class method.

7. How are instance variable different from class variables?

8. How are instance methods different from a class method?

9. What is the difference between a class and an object?
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