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The Basic of OOP Revisited

@ OOP: organized DATA + organized code (ACTION)
e using classes as the basic module
e action closely coupled with data
—data + do something
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Type versus Values

1 int a= 3;
2 int b=a+ 2
3 int ¢c;

@ int is atype
@ a, b, c are variables of the type

@ ais of value 3
b is of value 5
c is of uncertain (unassigned) value

one type (int), many values (3, 5, ... or uncertain) J
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Class versus Instances

1 String s1 = "lalala";
2 String s2 = s1 + s1;
3 String s3;

@ Stringis atype
@ s1, s2, s3 are variables of the type

@ s1 refers to an instance "lalala"
s2 refers to an instance "lalalalalala”
s3 is not assigned to any instances

on@(suing) manym("lalala", "lalalalalala”, )J
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Class versus Instances

public class POOUser{
public String ID;
public String name;

1
POOUser r1 = new POOUser () ;

© 00 N O 0o A~ W NN =

POOUser r2 = new POOUser () ;

one class (POOUser), many instances (val of r1, val of r2, ...) )
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Type: Defining Memory Interpretation

@ primitive type: what the language supports as a basic building
block
@ extended type:

@ e.g. String (as character array in C)
e e.g. structures in C, classes in Java

dofn’t care (much) about what the bytes contain,

care about what the type means—data- and action-wise
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Extended Type: the Data Side

POO Usev . )\O\”\:

public class POOUser{
public String ID;
public String name;
public int onlineCount;

}

a A~ W NN =

intend to extract a St ring type memory space, another String
type memory space and an int type memory space from a
POOUser type variable
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Extended Type: the Action Side

public class POOUser{
public String ID;
public String name;
public int onlineCount;

public void setName(String the_name){ name = the_name; }
public boolean isFrequent(){ return (onlineCount > 10000); }

0 N O g~ W N =

intend to let the instance (object) set its name and check whether
it can be called “frequent” J
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Eight Java Primitive Types

T Wik

primitive type: defining direct memory interpje\tations ]

@ byte, short, int, long: 1/2/4/8 byte%@x) integers
@ float, double: 4/8 byte floating point numbers
@ boolean: true Or false

@ char: 2 byte unicode

all (except boolean) very similar to C J

H.-T. Lin (NTU CSIE) Class Definitions OOP 03/08-09/2010 9/15



Many Java Extended Types

class WhatEverY ant ‘l\

@ class 2DPoint
(4] class.;bOUser
@ class java.io.PrintStream
® class java.util.Scanner
o

class java.lang.String

read the API, guess, and write the program you want )
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publie class POOUser{
public jeva—tamg= String ID;
public java-—arg~ String name;

public int onlineCount;

public void setName (jeva tamg. String the_name){ name =
the_name; }
public boolean isFrequent(){ return (onlineCount > 10000); }

}

public class POOUserDemo{
public static void main(String[] args){
POOUser u = new POOUser() ;
Fava—e . PrintStream ps = j

= .System . out;
ps.printin(u.isFrequent());
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Primitive versus Extended

@ primitive:
e one single piece of data with literal support (e.g. true)
e no extended actions except basic operations

@ extended (classes):
@ one or many pieces of data (instance variables)
—all instances with the same pieces, but (possibly) with different
values
e extended actions (instance methods)
—all instances with the same capability, but (possibly) with different
behavior

H.-T. Lin (NTU CSIE) Class Definitions OOP 03/08-09/2010 12/15



One Java Extended Type with Native Support

class java.lang.String
@ the same as any extended type you see
@ native operation support (e.g. +)
@ literals "abc" recognized by the language
@ some other special handling
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The Big Picture of Java Programs

’
2 | public class POOUser{

3 public String ID;

4 public String name;

5 public int onlineCount;

6

7 public void setName(String the_name){ name = the_name; }
8 public boolean isFrequent(){ return (onlineCount > 10000); }
9 |}

10

11 | public class POOUserDemo{

12 public static void main(String[] args){

13 POOUser u1l = new POOUser () ;

14 ul.onlineCount = 12345;

15 ul.setName("CharlieL");

16 System.out. println (ul.name) ;

17 System.out. printin (ul.isFrequent());

18 POOUser u2 = new POOUser() ;

19 System.out. printin (u2.onlineCount);

20 System.out. printin(u2.1D);

21 }

22 |}
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An OO Design of the RandomIndex class

@ DATA: a randomly permuted index array of size N
@ ACTION: setSize, initializelndex, permutelndex, getNext
@ see RandomIndex. java

@ now you can use it for name calling in class, distributing cards in
POO games, etc.
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