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• Methods and information are grouped together into 'objects' 

• The 'object' contains information that has behaviour 

– The information is stored inside the object 

• just like the characters of a string are stored inside the string 

• This information is called the object's 'state' 

– The information cannot be accessed directly; only through the object's methods 

• These methods are the object's 'behaviour' 

• some methods only pass the information (possibly modified) from the object to the user 

• others only update the information 

• some methods do both

Class & Instances 

• The information held by the object is the object's 'state' 

• You can have many different object that have the same type of state & the same behaviour 

– it is said that all of those objects belong to the same class 

– the individual object of a given class (which hold the actual data) is called an instance of the class 

• The Car class might be a complete description of a car, including its behaviour (driving, breaking, etc.) 

• The actual car in your driveway is an instance of a car 

• You may have a second car, this is another instance of the same Car class 

– the term 'instance' is usually used synonymously with the word 'object' (not to be confused with the class Object)

Class & Type 

• A given class, i.e. the generalization of an object is 

considered by Java to be a data type, like 'int' or 'double' 

• By convention, all class names start with an uppercase letter 

• Class types are used in the same way as primitive data types 

– they are used to declare variables 

– they are used to define parameters in methods (& help make up the method's signature) 

eg: a user defined method's signature that will compares a date with the current calendar:

myString; String 

Calendar myCalendar; 

isItToday(Date theDate, Calendar current)

Creating Instances from a Class 

• Instances are created from a class by using a Class constructor together with the new operator 

– you are asking the class to create a new instance of that type 

– the constructor consists of the class name (same as the type) followed by arguments inside parentheses 

• the arguments are used to 'initialize' the newly created instances i.e give it its initial value (state).

myString = new String({'n','e','w'}); 

myCalendar = new Calendar(2002, 3, 27); 
isItToday(new Date("2002/4/17"), myCalendar); 

note: while Date is a real class in the API, it is used here with a fictitious constructor 

Getting State Info from an Object 

• The dot operator can often get state information from an object 

• Each piece of info stored in an object is given a name (& a type) 

– the name is called an 'instance variable' 

– you can often get that info directly from the object 

• use the instance variable name through the dot operator 

• you do not use the () after the variable name 

char[] chars = {'n','e','w'}; 

e.g. System.out.print(chars.length)

Instance Variables & the API Library 

• You can only get the information if the instance variable is 'public' 

– it may be declared 'private' 

– the API documentation will tell you whether the variable is accessible or not 

• If the instance variable is public, you can use it as a normal variable 

– i.e you can get its value or set it to a value through the = operator 

• In the API library, you usually do not have direct access to variable 

– the only cases where you do, the variable has been declared 'final', so you can't change it

Global Constants – Class Variables 

• There are many classes that have constants you can use 

• These constants are available from the class itself 

– all instances of the class know these constants 

– you can access them from any instance of that class 

– you can also access them directly from the class itself by using the dot operator on the class name instead of on an instance 

• this is why they are called class variables 

Math.PI 

Calendar.JANUARY 

• you could have used myCalender.JANUARY but by asking the Calendar class, it shows that you are using a class variable.

Class Variables and the API
• The static keyword: In Java, class variables are denoted using the word 'static'.
• When the word static is used, it tells Java that the variable can be accessed without the creation of an instance 

– this is why we used the word static before all the global constants we have created 

• we so far have used the classes we wrote without creating any instances of it 

• consequently, the constants we use must be available even when there are no instances – hence the use of static 

• in a class description in the API documentation, you can tell the global constants because they are the variables that have been declared 'static'
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Command-Line Arguments

sort [file [output]]

copy file1 dir\file2

java BC.java

spell msg | java CS

public static void Main(String[] args)

{


for(int i=0; i < args.length; i++)



System.out.println(args[i]);

}

• Use quotes to prevent Java from separating space delimited objects.

• It is common for utilities to allow you to mix and match command line arguments: 
java sort -i input -o output
Using Methods 

• Methods are invoked using the dot operator 

• You do not need to pass any information already contained in the object 

– the object already knows about the info it contains 

– extra information needed by the method is passed through the method's arguments 

– we have already seen this at length with the String methods

Class, or Static Methods 

• You can have 'class methods' as well 

– class methods are to class variables as 'instance' or regular methods are to instance variables 

• i.e. instead of calculating values based on state information, they calculate values based on global class information 

• we have seen many class methods (denoted 'static' in the API documentation) in the Math class 
– e.g. Math.sqrt(), Math.sin(), etc. 

• this is why we used the word static before all methods of all the classes we have written 
– we so far have used the classes we wrote without creating any instances of it 
– consequently, the methods we write must be available even when there are no instances 
– hence the use of static

System.out.print() 

• System.out is a static variable 
– it returns an instance of the class PrintStream 

• The print() method \ belongs to the class PrintStream 
– since it is accessed from a PrintStream instance, it is an instance method (not a class method such as Math.pow()). 

Example: The GregorianCalendar Class 

• The GregorianCalendar class creates a calendar object 

– this holds a date and optionally a time & location (i.e 5:10pm EST) 

• You can enter the date of interest using the GregorianCalendar constructor 

– eg. to enter the date 'November 22, 1963' use 



Calendar jfk = new GregorianCalendar(1963, Calendar.NOVEMBER, 22) 

– to use the current date you need to use another class as a helper 



TimeZone stz = SimpleTimeZone.getDefault(); // gets current time&date 



Calendar today = new GregorianCalendar(stz); 
Getting Info from a Calendar object 

• use the get() method 
– the get method takes an argument 

• a single integer that tells the method what type of info we want 

• those integers can be obtained from the Calendar class 
– e.g. Calendar.YEAR, Calendar.MONTH, Calendar.DAY_OF_MONTH 

• get() then returns the info in the form of an integer 

Calendar cldr = new GregorianCalendar(2001, Calendar.MAY, 5); 

System.out.println(cldr .get(Calendar.DAY_OF_WEEK)); 

System.out.println(cldr .get(Calendar.MONTH)) ; 

System.out.println(cldr .get(Calendar.DAY_OF_MONTH)); 

System.out.println(cldr .get(Calendar.YEAR));

Adding Days & Rolling Days onto a Calendar Date 

• calendar.add(5, Calendar.MONTH) 
– adds 5 months onto the date 
– if we are in October, 5 months later will take us to March of the next year 
– we can get information about the new date using the get() method 

• calendar.roll(5, Calendar.MONTH) 
– adds 5 months onto the date 
– if we are in October, 5 months later will take us to March of the same year
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public class TestProggy

{

    public static void main{}

    {

        Deck mydeck = new Deck(1);

        Card mycard = new Card;

        Card a = new Card (Card.CLUB, s)

        mycard.setSuit (Card.HEART);

        mycard.setVal (3);

        mycard.getSuit = mycard.CLUB;

    }

}

public class Card

//this class is not a complete program, therefore it does not have a main method.

{

    private char suit;

    private int val;

    public static final char CLUB = 'c';

    public static final char DIAMOND='d';

    public static final char HEART = 'h';

    public static final char SPADE = 's';

    public suit getSuit()

    {

        return Suit;

    }

    public val getVal()

    {

        return Val;

    }

    public boolean setSuit(char ch)

    {

        if (ch == 'd') || (ch =='h') || (ch =='s') || (ch =='c')

        {

            suit = ch;

            return true;

        }

        return false;

    }

    public boolean setVal(int v)

    {

        if (v > 0) && (v < 14)

        {

            val = v;

            return true;

        }

        return false;

    }

    public Card(char s; int v)

    //This is the Constructor, always matches the class name. This is 
called when you make a new Card.

    {

        setSuit(s);

        setVal(v);

        //Instead of doing that, you could have randomized them.

        return;

    }

}

public class Deck

//again, no main here either. More helper code.

{

    private Card[] dc;

    private int top;

    public Shuffle()

    {

        //Simplest thing to do here would be to take one card, replace it 
    with another card. Repeat 52 squared times.

        int p1 = _____ * deck.length;

        int p2 = _____ * deck.length;

    }

}





















