Classes


Class

A Java program or file.  Each Java file contains one class.  

2 types of application classes

· blue print

· no main method

· fields and methods 

· objects constructed based on these

· test driver 

· contain a main method

· objects constructed and used in these

Blue Print Example – Time1 Class
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Class declaration statement (line 8)

As in our previous programs, the class declaration uses the access modifier public, the keyword class, and the class name.  The “extends Object” means that this class inherits the class called Object from the java.lang package.  All classes implicitly inherit the class Object therefore the declaration could also be written without the “extends Object” part.

public class Time1 extends Object

Class Variables – Fields (lines12 –14)

Any variable declared inside a class but outside of a method is known as a field.  These variables will have the access modifier private to hide the data from other classes (formally called data hiding).  Since the variables are declared outside of the methods here, they are available to the class methods.  Creating fields that are public is dangerous since they are not hidden from other programmers (ie global variables for all classes).

   //class variables -fields

   private int intHour;     // 0 - 23

   private int intMinute;   // 0 - 59

   private int intSecond;   // 0 – 59

Class construction (lines 18-23)

The fields of the class are initialized using the constructor method.  The constructor method has the same name as the class with the access modifier public.  Constructor methods cannot return values thus the constructor declaration never shows a return type not even void.  Constructors can take arguments but for now there will be no arguments.

public Time1()

The fields are initialized so that each object is started in a consistent state.  The optional keyword this is used to show that the variable is from this class.   

this.intHour=0;

Method setTime (lines 27-32)

A method declaration begins with an access modifier.  Normally methods are public.  After the access modifier, the return type is listed including void for no returning value.  The method name begins with a lower case and each word following starts with an upper case (same as variable names).  A method can have parameters.  Each parameters needs to have a type and a name.  Like procedures and functions in other languages, the order and types of parameters in the declaration must match the argument list in the call to the procedure.  

Normally set methods are used to validate the field of the object.  If the hour argument sent to setTime is outside the 0 to 24 range then the value of the field intHour is assigned 0.  If the argument is valid then the field intHour assigned the argument value.  Since the intHour variable is a field (declared after class declaration but not within a method) the value can be assigned without returning it or passing it to another method. 

public void setTime( int intH, int intM, int intS )

   {

      this.intHour = ( ( intH >= 0 && intH < 24 ) ? intH : 0 );

      this.intMinute = ( ( intM >= 0 && intM < 60 ) ? intM : 0 );

      this.intSecond = ( ( intS >= 0 && intS < 60 ) ? intS : 0 );

   }

Method toUniversalString (lines 35 – 47)

In this method the return type is String and it has no parameters.  In many methods, variables will be needed that are not needed by other methods or the class in general.  These variables are not fields but are local variables to the specific method.  For example, the dfTwoDigits object of type DecimalFormat and the strOutput object of type String are declared and constructed (Decimal Format).  These variables are not found in the constructor and are not needed in other methods.  It is important to use the most local variable scope to achieve data hiding.

Once the method has completed its task, the final value is returned.  In this example, a string is compiled and returned.

public String toUniversalString()

{

   
//variables section of method

DecimalFormat dfTwoDigits;

      
String strOutput;


dfTwoDigits = new DecimalFormat( "00" );

      
strOutput = dfTwoDigits.format( this.intHour ) + ":" +

         

dfTwoDigits.format( this.intMinute ) + ":" 

         

+ dfTwoDigits.format( this.intSecond );

      
return strOutput;

   }
Test Driver Example – TimeTest1
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The test driver creates one instance of the class called an object.  An infinite number of objects can be created from this class.  Each test driver class/file is in a separate file from the blue print class.  Compile each class first then execute the test driver class.

Class declaration (line 8)

Like the class declaration used previously but many times the name uses the word test and the blue print class name.  

Main method declaration (line 11)

All test drivers for Java applications have a main method.  This is the same as the programs written previously.

Variable/Object declaration section (lines 15,16)

Like the classes created previously, variables and objects are declared in one section after the main method.  In order to use the Time1 class created in the Time1 file, a Time1 object must be declared and given a name.

Time1 time;

Construction /Initialization of the time object (line 18)

Before the time object can be used, it must be constructed.  The keyword new is used to call the method Time1 from the Time1 blue print class.  Once the values have been initialized the identifier time refers to (or points to) the new instance of the Time1 type object.

time = new Time1();  

Sometimes objects are declared and constructed in one statement.  It is important to understand that the following statement contains both the declaration and the object construction.  It is valuable when a programmer is new to OOP to break these steps up.

Time1 time = new Time1( );

Calling an object method (line 26)

In order to use the methods of the time object the object name must be used then a period, followed by the method name and argument list.

time.setTime( 13, 27, 6 );

This method returns no values so it does not need to be assigned to anything.  In the case of toUniversalString( ) the string is returned to the variable strOutput.

Exercises

1.  Create a Payroll class that inputs hours and rate of pay and displays the pay.  Make a PayrollTest class that tests the Payroll class.

Here is what the PayrollTest class will look like
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The setData method will prompt and input for name, hours, and rate using println statements and the keyboard class only.  Omit error checking for this exercise.

The calculatePayroll method will find the grosspay, netpay, and deductions.

The displayReport method will output, using println statements, a summary report.

Here is a test run for the PayrollTest class.
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2.  Create a Name class and a test driver called NameTest.  The Name class will have the following methods:

1. constructor method that initializes the name string to null

2. getName method that inputs a name from the keyboard, has no parameters, but returns the name inputted

2. setName method that takes the name parameter, assigns “Jane Doe” if no name is entered and otherwise assigns the name argument to the name field.  No value is returned.

3. toString method that returns a string.  The string returned includes a sentence and the string name.

The basic outline for the test driver is:

1. initialize Name object

2. prompt and input name from user

3. check name is valid

4. display name

The test run looks like:
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