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CS101 Important Concepts

Review No. 5: Introduction to Object Oriented Programming

and more Practice on Top-Down Design with an Example

1. An example of top down design: Crap Game

/**

 * Game of Craps, implemeted with wager

 * @author Fazli Can & Dilek Demirel

 * @version Game of craps (March 31, 2002).

 */

import cs1.Keyboard;

public class GameOfCraps

{

    public static void main(String args[ ])

    {

        int moneyAmount;

        char userResponse;

        int wagerAmount;

        boolean moreGame = false;

        //asks for the initial amount of money

        moneyAmount= getMoney( );

        do {

            System.out.println("You have this much money: " + moneyAmount);

            System.out.println("Do you want to play craps (y, n)?");

            userResponse= Keyboard.readChar( );

            if (userResponse == 'y' || userResponse == 'Y')

                moreGame = true;

            else 

            if (userResponse == 'n' || userResponse == 'N')

                moreGame = false;

            else{

                System.out.println("Illegal input!");

                moreGame = false;

            }

            if (moreGame==true) {

                //get wager amount

                wagerAmount= getWagerAmount(moneyAmount);

                if(playGame( ) == true)//if the player wins

                    moneyAmount = moneyAmount + wagerAmount;

                else

                    moneyAmount = moneyAmount - wagerAmount;

            }

        } while(moreGame && moneyAmount > 0); 

        // the game continues until the user enters Y or y and the s/he has money left

        if(moneyAmount == 0)

            System.out.println("You have no money left. Please leave the play grounds.");        

    }

//======================================================================

// the method to roll a die

    public static int rollDie( )

    {

        int faceValue= (int) (Math.random( )*6) + 1;

        return(faceValue);

    }

//======================================================================

// the method simulating one run of the game

    public static boolean playGame( )

    {

        int score, die1, die2, myNo= 0;

        boolean firstTry, done, wins= false;

        firstTry= true;

        done= false;

        while(!done) {

            die1= rollDie( );

            die2= rollDie( );

            score= die1 + die2;

            System.out.println("score: " + score);

            if(firstTry){

                firstTry = false;

                switch(score) {

                    case 7: 

                        wins= true;

                        done= true;

                        break;

                    case 11:

                        wins= true;

                        done= true;

                        break;

                    case 2: 

                        wins= false;

                        done= true;

                        break;

                    case 3: 

                        wins= false;

                        done= true;

                        break;

                    case 12:

                        wins= false;

                        done= true;

                        break;

                    default:  // 4, 5, 6, 8, 9, 10

                        myNo= score;

                        break;

                 }

            }

            else {

                    if(score == myNo) {

                        wins= true;

                        done= true;

                    }

                    else 

                    if(score == 7){

                        wins= false;

                        done= true;

                    }

            }

        }  // end of while

        if(wins)

            System.out.println("You win!");

        else

            System.out.println("You lose");

        return(wins);

    }   

//=======================================================================

// the method to prompt for the initial amount of money

    public static int getMoney( )

    {

        int inputMoney;

        boolean error=false;

        do {

            System.out.println("Enter the amount of your gambling money:");

            inputMoney= Keyboard.readInt( );

            if (inputMoney <= 0)

            {

                error = true;

                System.out.println("Error: please enter a positive int value.");

            }

        } while(error);

        return(inputMoney);

    }

//=======================================================================

// the method to prompt for the wager amount

    public static int getWagerAmount(int maxMoney)

    {

        boolean done= false;

        int wagerMoney;

        do {

            System.out.println("Enter the wager amount, max can be: " + maxMoney +"\nEnter zero to quit");

            wagerMoney= Keyboard.readInt( );

            if (wagerMoney == 0)

                System.exit(0);

            //wager amount must be psotive integer and less that the max money of the player

            if(wagerMoney <= maxMoney && wagerMoney > 0)

                done= true;

            else

                System.out.println("Error: Illegal amount");

        } while(!done);

        return(wagerMoney);

    }

 }

2. : Introduction to Object Oriented Programming :

Trying to understand Object Oriented Programming with a simple program.

 Clock Class:

/*===================================================================

 * Write a description of class Clock here.

 * author: Fazli Can

 * version: Clock, April 3, 2002

 * Represents a digital clock with am/pm indicator.

 ====================================================================*/

public class Clock

{

    private

        int hours, minutes, seconds;  // hours: 0 - 23

        String amPm;

    //===============================================================

    // Create a clock and set the initial time as midnight:

    // hours= minutes= seconds= 0, amPm= "am"

    //===============================================================

    public Clock ( )

    {

        hours= minutes= seconds= 0;

        amPm= "am";

    }

    //===============================================================

    // Set hours and amPm information

    //===============================================================

    public void setHours(int inputHours, String inputAmpm)

    {

         hours= inputHours;

         amPm= inputAmpm;

    }

     //===============================================================

    // Set minutes information

    //===============================================================

    public void setMinutes(int inputMinutes)

    {

         seconds= inputMinutes;

    }     

    //===============================================================

    // Set seconds information

    //===============================================================

    public void setSeconds(int inputSeconds)

    {

         seconds= inputSeconds;

    }         

    //===============================================================

    // Tick the clock.

    //===============================================================

    public void tick( )

    {

         int totalSeconds;

         totalSeconds= 3600 * hours + 60 * minutes + seconds + 1;

         hours= totalSeconds / 3600 % 24;

         minutes= totalSeconds % 3600 / 60;

         seconds= totalSeconds % 60;  

         amPm=  (hours < 12)? "am" : "pm";

    }  

   //===============================================================

    // Display the clock.

    //===============================================================

    public void display( )

    {

         String hZero, mZero, sZero;

         hZero= (hours < 10)? "0" : "";

         mZero= (minutes < 10)? "0" : "";

         sZero= (seconds < 10)? "0" : "";

         System.out.println("Time: " + hZero + hours + ":" 

                                     + mZero + minutes + ":" 

                                     + sZero + seconds + " " + amPm);

    }

   //===============================================================

    // Check if the times of two clocks are equal to each other

    //===============================================================

    public boolean equals(Clock otherClock)

    {

         boolean result;

         if(this.hours == otherClock.hours &&

            this.minutes == otherClock.minutes &&

            this.seconds == otherClock.seconds &&

            this.amPm.equals(otherClock.amPm)  )

            result= true;

         else 

            result= false;

         return(result);

    }         

}

 Testing Clock:

/**

 * Write a description of class testClock here.

 * 

 * @author (your name) 

 * @version (a version number or a date)

 */

public class testClock

{

    public static void main(String args[ ])

    {

        Clock myClock= new Clock( );

        myClock.tick();

        myClock.display( );

         Clock yourClock= new Clock( );

         yourClock.tick( );

         yourClock.display( );

         if(myClock.equals(yourClock))

            System.out.println("Our clocks show the same time.");

    }

}

Some important concepts:

      a) Clock   myClock  =   new Clock( );   // creating a new object

     (1)
      (2)
                 (3)

1) The name of the class

2) The name of the object

3) Invokes the constructer method of clock class


b) Constructor: A constructor does not have a return type because nothing returns. It creates the object. It always have the same name with the class. It may have a variable or not .

Clock myClock= new Clock( "Citizen" ); // a constructor with variable.

Clock myClock= new Clock( );  
          //  a constructor without a variable.  //this one is called default constructor

***There can be one or more constructers with a variable  in a class but there is only one default constructor.

c) “private” variables: “Objects should be encapsulated. The rest of a program should interact with an object only through a well-defined interface”(p.184 Keyconcept).

Variables are declared to be private to promote this purpose.


d)         if(this.hours == otherClock.hours &&...  // a piece from the clock class

                       (1)

1) “this” is used instead of myClock object here.

*** “this” is a special term of Java Programming Language. “this” is used instead of the object because of that recent method is invoked.


e) Keyconcepts:


*** An object contains variables and methods. The values of the variables define the state of the object and the methods define the behaviours of the object. 


***A class is a blueprint of an object ; it reserves no memory space for data. Each object has its own data space; an object is ana instance of a class.


***Classes define the variables for an object, but reserve no memory space for them. Each object , when instantiated, has a uniqe storage space for variables , and therefore their values can be different. Methods, however ,are shared among all objects of a class. 


***A method must return a value consistent with the return type specified in the method header.


***A variable defined in a method is a local to that method and can not be used outside of it.

Programming Practice:,

1) Modify the Clock class that we studied in the classroom and create a method so that now you can give the label and cost of the clock if you want and modify another method that finds the more expensive one of 2 clock.

Clock myClock= new Clock( "Citizen" ,1000)//an example.

2) Modify the Clock class that we studied in the classroom so that now you can equalize the time to 00.00.00 whenever you want. So you can use your clock like a cronometer.

3) Modify the Clock class that we studied in the classroom by using the methods above and show how  to invoke these methhods while testing.
4) Suppose you have 3 clocks. How can we find which one is ahead? 

5) Create  a dice game where the player rolls the dice and try to guess the face of the die
Answers:

1) // first create private variables

 String label;

 int cost;

//after create a constructor

public Clock (String mark, int money )

{

        hours= minutes= seconds= dayCount= 0;

        day= " sunday ";

        cost=money;

        label=mark;

 }

//then create a method to display

  public void displaycost(Clock clocka)

 {

    
if( this.cost == clocka.cost)

    

System.out.println("their cost are same");

  
else

    
if( this.cost < clocka.cost)

    

System.out.println(clocka.label+"is more expensive");

    
else

    

System.out.println(this.label+"is more expensive");

  }

2)

        public void equaltime0( )

        { 


this.hours=0;  


this.minutes=0; 


this.seconds=0; 

          }

3) First put the methods given above to the Clock class and compile it.

Then invoke the methods:

Clock yourClock= new Clock("citizen",1000 );//invokes the constructer to create an object with label and cost.

myClock.displaycost(yourClock);    // invokes the method that displays the  expensive one

myClock.equaltime0();//invokes the method that equalize the time to 00.00.00


4) Remember the program we done in the class. We said that when we are using equal method if result is “1” then first clock is ahead. If it is “-1”the second clock is ahead. 

İf ( result == 1)

{

 Clock1.equals2(Clock3) 

  ıf (result ==1)

System.out.println(“First one is ahead”);

  Else 



System.out.println(“Third one is ahead”);

}

Else   

{

 Clock2.equals(clock3)

 if (result ==1)

System.out.println(“Third clock is ahead”);

 Else 



System.out.println(“Third one is ahead”);

}

//also you must enter this into class part

public int equals2(Clock otherClock)

{


int result=0;


if (this.hours>otherClock.hours)



result=1;


else if(this.hours<otherClock.hours)



result=-1;


else if(this.minutes>otherClock.minutes)



result=1;





else






if(this.minutes<otherClock.minutes)







result=-1;






else







if(this.seconds>otherClock.seconds)








result=1;







else








if(this.seconds<otherClock.seconds)









result=-1;








else









result=0;

return result;

}

5) First of all look at the sample dice program. Create 2 variables one of them is for guess number other the dice value. After rolling the dice (with using math random method) compare two values as in the sample below.
int guessNo, diceValue; 

System.out.println(“Enter a guess number”);

guessNo=Keyboard.readInt();

Die myDie= new Die();

diceValue=myDie.roll();

System.out.println(“the face value of the die is:”+ diceValue);

if (guessNo==diceValue)


System.out.println(“Today is your lucky number”);

else


System.out.println(“Sorry, you lose!!”);

