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java.lang.System
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import

:

System.out.println("Before: x=" + 
java.util.Arrays.toString(arr));

"  
)(

import java.util.Arrays;
...

System.out.println("Before: x=" + Arrays.toString(arr));
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import

  
import :

import java.util.*;
...

System.out.println("Before: x=" + Arrays.toString(arr));

- * ,import  
:

// for classes directly under subpackage
import package.subpackage.*; 

// for classes directly under subsubpackage1
import package.subpackage.subsubpackage1.*;

// only for the class someClass
import package.subpackage.subsubpackage2.someClass;
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static import

Java5   
)static import (

:
package il.ac.tau.cs.software1.examples;
import static il.ac.tau.cs.software1.examples.SomeOtherClass.someMethod;

public class SomeClass {

public static void main(String[] args) {
someMethod();

}
}

static import - *
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import  
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ambiguity  
")("

import 
)"name pollution"(



1 Java 12

CLASSPATH

?
- JVM   

byte code?

CLASSPATH   

- CLASSPATH " "
:

)(
-–")  

cp classpath(
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jar

  

jar )Java ARchive (  

zip, tar, rar 

- jar 
CLASSPATH 

jar - JDK 
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API and javadoc

- jar  ,class )  
(

jar   
- jar  ,?

 ,
 ,  

javadoc  html   

API )Application Programming Interface(

javadoc - JDK   
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/** Documetntaion for the package */
package somePackage;

/** Documetntaion for the class
* @author your name here
*/

public class SomeClass {

/** Documetntaion for the class variable */
public static int someVariable;

/** Documetntaion for the class method
* @param x documentation for parameter x
* @param y documentation for parameter y
* @return
* documentation for return value
*/

public static int someMethod(int x, int y, int z){
// this comment would NOT be included in the documentation

return 0;
}

}
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Java API

Sun 
Java javadoc   

:

http://java.sun.com/j2se/1.5.0/docs/api/
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)domain( ,
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)(

 )instance ( )object(

Java   
) (

:
)data members, instance fields(

)instance methods(
) ,constructors(
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  :
  

)- new (

:
 :

 :  

)(

 : :int i=5 , j=7;
i - j int "hello" - "world"   

String



– 

:
objRef.methodName(arguments)

:
String str = "SupercaliFrajalistic";
int len = str.length();

)static:(
className.methodName(arguments)

:
String.valueOf(15);     // returns the string “15”

 (.)!
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Turtle  
  

)JAR class(
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Turtle API

–-

"
new

–2   
:

.1–
  ,

static

.2–
  .

"
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Turtle API

:
.1 )queries  (–

•
•  

•  

.2 )commands (–
•
•
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public class TurleClient {

public static void main(String[] args) {
Turtle leonardo = new Turtle();

if(!leonardo.isTailDown())
leonardo.tailDown();

leonardo.moveForward(50);
leonardo.turnRight(90);

leonardo.moveForward(50);
leonardo.turnRight(90);

leonardo.moveForward(50);
leonardo.turnRight(90);

leonardo.moveForward(50);
leonardo.turnRight(90);

}
}
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public class TurleClient {

public static void main(String[] args) {
Turtle leonardo = new Turtle();
leonardo.tailDown();
drawSquarePattern(leonardo, 50, 10);

}

public static void drawSquare(Turtle t, int size) {
for (int i = 0; i < 4; i++) {

t.moveForward(size);
t.turnRight(90);

}
}

public static void drawSquarePattern(Turtle t, int size, int angle) {
for (int i = 0; i < 360/angle; i++) {

drawSquare(t, size);
t.turnRight(angle);

}
}

}
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The cookie cutter
  

)(

)cookie cutter ( 
 ) (

JVM 
  .–

new
  

–!
   

 ) ??(
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MyDate :

public class MyDate {
int day;
int month;
int year;

}
 !day ,month - year static 

MyDate 3 

 :JVM 
day ,month - year?

 : !)   (
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MyDate
 - MyDate 

 :  
:

public class MyDateClient {

public static void main(String[] args) {
MyDate d1 = new MyDate();

d1.day = 29;
d1.month = 2;
d1.year = 1984;

System.out.println(d1.day + "/" + d1.month + "/" + d1.year);
}

}
:

new MyDate
"d1



1   Java 33

 ,
d1 ?

?
d1.day += 7 ?

 ,–  
  

?

 .––  
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public class MyDate {

private int day;
private int month;
private int year;

public static void incrementDate(MyDate d){
// changes d to be the consequent day  

}

public static String toString(MyDate d){
return d.day + "/" + d.month + "/" + d.year;

}

public static void setDay(MyDate d, int day){
/* changes the day part of d to be day if 
* the resulting date is legal */

}

public static int getDay(MyDate d){
return d.day;

}

private static boolean isLegal(MyDate d){
// returns if d represents a legal date

}

// more...
} 1   Java 34

     
   d  
date - this    

 



public class MyDate {

private int day;
private int month;
private int year;

public static void incrementDate(MyDate this){
// changes d to be the consequent day  

}

public static String toString(MyDate this){
return this.day + "/" + this.month + "/" + this.year;

}

public static void setDay(MyDate this, int day){
/* changes the day part of d to be day if 
* the resulting date is legal */

}

public static int getDay(MyDate this){
return this.day;

}

private static boolean isLegal(MyDate this){
// returns if d represents a legal date

}

// more...
} 1   Java 35

 !  
  this      !
 this     java  
   . 
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day,month - year   
)private  ()(

public class MyDateClient {

public static void main(String[] args) {
MyDate d1 = new MyDate();

d1.day = 29;
d1.month = 2;
d1.year = 1984;

}
}
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MyDate
public class MyDateClient {

public static void main(String[] args) {
MyDate d1 = new MyDate();

MyDate.setDay(d1, 29);
MyDate.setMonth(d1, 2);
MyDate.setYear(d1, 1984);

System.out.println(MyDate.toString(d1));
}

}
:

) (
d1 

new 
0/0/00
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m() C   
) (C   :

public class C {

public void m(args){
...

}
}

public static void m(C this, args) {

…
}
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 ,m() C  
"  

:
public class SomeClient {

public static void main(String[] args) {
C obj = new C();
obj.m(args);

}

} 
C.m(obj,args)
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""

Java   

Java 
 )dynamic dispatch( ,

) (!  
 



public class MyDate {

private int day;
private int month;
private int year;

public static void incrementDate(MyDate this){
// changes itself to be the consequent day  

}

public static String toString(MyDate this){
return this.day + "/" + this.month + "/" + this.year;

}

public static void setDay(MyDate this, int day){
/* changes the day part of itself to be day if 
* the resulting date is legal */

}

public static int getDay(MyDate this){
return this.day;

}

private static boolean isLegal(MyDate this){
// returns if the argument represents a legal date

}

// more...
} 1   Java 42

!

this 
"  

.



public class MyDate {

private int day;
private int month;
private int year;

public void incrementDate(){
// changes current object to be the consequent day  

}

public String toString(){
return day + "/" + month + "/" + year;

}

public void setDay(int day){
/* changes the day part of the current object to be day if 
* the resulting date is legal */

}

public int getDay(){
return day;

}

private boolean isLegal(){
// returns if the current object represents a legal date

}

// more...
} 1   Java 43
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 .  

- Heap )"new (  
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public class MyDate {

public MyDate(int day, int month, int year) {
this.day = day;
this.month = month;
this.year = year;

}

// ...
}

public class MyDateClient {

public static void main(String[] args) {
MyDate d1 = new MyDate(29,2,1984);
d1.incrementDate();

System.out.println(d1.toString());
}

}
1   Java 45

MyDate

- MyDate



Default constructor is created 
only if there are no 

constructors. 

If you define any constructor for 
your class, no default constructor 

is automatically created.

1 Java 46
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public class Point {

private static double numOfPoints;

private double x;
private double y;

public Point(double x, double y){
this.x = x;
this.y = y;
numOfPoints++;

}

public double getX() {
return x;

}

/** tolerant method, no precondition - for nonresponsible clients
* @post (newX > 0.0 && newX < 100.0) $implies getX() == newX
* @post !(newX > 0.0 && newX < 100.0) $implies getX() == $prev(getX()) 
*/
public void setX(double newX) {

if(newX > 0.0 && newX < 100.0)
doSetX(newX);

}

/** only business logic. Has a preconditon - for responsible clients
* @pre (newX > 0.0 && newX < 100.0) 
* @post getX() == newX
*/
public void doSetX(double newX) {

x = newX;
}

// More methods...
}
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PointUser

public class PointUser {

public static void main(String[] args) {
Point p1 = new Point(1.0, 2.0);
Point p2 = new Point(10.0, 20.0);

p1.setX(11.0);
p2.setX(21.0);

System.out.println("p1.x == " + p1.getX());
}

}
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""

public class PointUser {

public static void main(String[] args) {
Point p1 = new Point(1.0, 2.0);
Point p2 = new Point(10.0, 20.0);

p1.setX(11.0);
p2.setX(21.0);

System.out.println("p1.x == "
+ p1.getX());

}

}

CODE

HEAP

main
args

p1

Point(x,y)

[ ]

public class Point {

public Point(double x, double y){
this.x = x;
this.y = y;
numOfPoints++;

}

public double getX() 
{ return x; }

public void setX(double newX) {
if(newX > 0.0 && newX < 100.0)

doSetX(newX);
}

public void doSetX(double newX) 
{ x = newX; }

Point.numOfPoints

0

0

x 1.0

2.0y

this
STACK

x
0y

1.0

2.0

1

 )target(
 .this 

  ,this 
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""

public class PointUser {

public static void main(String[] args) {
Point p1 = new Point(1.0, 2.0);
Point p2 = new Point(10.0, 20.0);

p1.setX(11.0);
p2.setX(21.0);

System.out.println("p1.x == "
+ p1.getX());

}

}

CODE

HEAP

main
args

p1

Point(x,y)

[ ]

public class Point {

public Point(double x, double y){
this.x = x;
this.y = y;
numOfPoints++;

}

public double getX() 
{ return x; }

public void setX(double newX) {
if(newX > 0.0 && newX < 100.0)

doSetX(newX);
}

public void doSetX(double newX) 
{ x = newX; }

Point.numOfPoints

1

p2

x 10.0

20.0y

this
STACK

x

y

1.0

2.0

2
0x
0y

10.0

20.0
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public class PointUser {

public static void main(String[] args) {
Point p1 = new Point(1.0, 2.0);
Point p2 = new Point(10.0, 20.0);

p1.setX(11.0);
p2.setX(21.0);

System.out.println("p1.x == "
+ p1.getX());

}

}

CODE

HEAP

main
args

p1

setX

[ ]

public class Point {

public Point(double x, double y){
this.x = x;
this.y = y;
numOfPoints++;

}

public double getX() 
{ return x; }

public void setX(double newX) {
if(newX > 0.0 && newX < 100.0)

doSetX(newX);
}

public void doSetX(double newX) 
{ x = newX; }

Point.numOfPoints

2

p2

newX 11.0

this

x

y

1.0

2.0

11.0

x

y

10.0

20.0

newX 11.0

this ? doSetX(newX) this.doSetX(newX)

this.doSetX(newX);

STACK

doSetX

 
 .this 
x = newX this.x = newX

{ this.x = newX; }
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public class PointUser {

public static void main(String[] args) {
Point p1 = new Point(1.0, 2.0);
Point p2 = new Point(10.0, 20.0);

p1.setX(11.0);
p2.setX(21.0);

System.out.println("p1.x == "
+ p1.getX());

}

}

CODE

HEAP

main
args

p1

setX

[ ]

public class Point {

public Point(double x, double y){
this.x = x;
this.y = y;
numOfPoints++;

}

public double getX() 
{ return x; }

public void setX(double newX) {
if(newX > 0.0 && newX < 100.0)

doSetX(newX);
}

public void doSetX(double newX) 
{ x = newX; }

Point.numOfPoints

2

p2

newX 21.0

this

x

y

11.0

2.0

21.0x

y

10.0

20.0

newX 21.0

this ? doSetX(newX)  
this.doSetX(newX)

this.doSetX(newX);

STACK

doSetX

 
 .this 
x = newX    this.x = newX

{ this.x = newX; }
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public class PointUser {

public static void main(String[] args) {
Point p1 = new Point(1.0, 2.0);
Point p2 = new Point(10.0, 20.0);

p1.setX(11.0);
p2.setX(21.0);

System.out.println("p1.x == "
+ p1.getX());

}

}

CODE

HEAP

main
args

p1

getX

[ ]

public class Point {

public Point(double x, double y){
this.x = x;
this.y = y;
numOfPoints++;

}

public double getX() 
{ return x; }

public void setX(double newX) {
if(newX > 0.0 && newX < 100.0)

doSetX(newX);
}

public void doSetX(double newX) 
{ x = newX; }

Point.numOfPoints

2

p2

this

x

y

11.0

2.0

21.0x

y 20.0

?   "return x" "return this.x"

STACK

{ this.x = newX; }

{ return this.x; }

“p1.x == ”

“11”

“p1.x == 11”
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 )instance methods (
)static method ()this(

 )instance fields (  
)static fields ( .  

)"new  (
 .  

 , ,  


