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PREREQUISITES

o Objects




GROUPING FACTORIES




GROUPING CLASSES

o B} lectures.functions
Packag [J] ABMICalculator.java

ABEMICalculaterWithErrors.java
]
[J] AMetricConverter.java
[J] AMonolithicPoundinchBMICalculator.java
[J] AMyAverageBMICalculator.java
[J] AMyBMICalculator.java
[J] APoundIinchBMICalculator.java
[J| ASquareCalculator.java
[J] FunctionsDriver.java
SquareCalculatorDriver.java
4] Sq ]
i lectures.generics
i+ lectures.graphics
i grap
i lectures.inheritance
i+ lectures.inheritance.deep _shallow _co
P PY
I lectures.inheritance.equals_polymorphism_overloading

B} lectures.inheritance.virtual
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A SIMPLE INSTANTIATED CLASS

No (default) / public class ASquareCalculator
package {

public int square(int x)

d
;

return x*x;

v

public class SquareCalculatorDriver

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

ASquareCalculator squareCalculator = new

ASquareCalculator();
System.out.println (squareCalculator.square(b));
h




PACKAGES

package lectures.functions Class in
public class ASquareCalcuIm different
{ package must
public int square(int x) be imported
{ using full
return x*x; name of class (
} a la full file
} / name)
package main; '/
import lectures.functions.ASquareCalculator;

public class SquareCalculatorDriver
{
public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




PACKAGES

package lectures.functions; \ Class in
public class ASquareCalculator same
{ > package
public int square(int x) n.eed not be
{ 1mported
return x*x;
b

pd

package lectures.functions; /
public class SquareCalculatorDriver

d

public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




PACKAGES

package lectures.functions; No

. package
public class ASquareCalculavto\r means packar
d named default,

public int square(int x) hence import

d needed

return x*x;

;

/

import lectures.functions.ASquareCalculator;I/
public class SquareCalculatorDriver

d

public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




PACKAGES

. No package
public class Asm Means paiITEN

{ Plic ) 7 named default,
public int square(int x) hence no import

d ¢ . needed here
return x*x;
}

/[

/

public class SquareCalculatorDriver
{
public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

b




PACKAGES

public class ASquareCalculator Short name ol

{ :
.. . class in default
public int square(int x) / package SoiEE

{ as its full name
return x*x;
}

package main,;

public class SquareCalculatorDriver

{
public statie’void main (String[] args) {

quareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




LONG NAME WITH NO IMPORT

package lectures.functions;
public class ASquareCalculator

{

public int square(int x)

d
;

return x*x;

Can use the
full name of
class directly

ackage main;
public class SquareCalculatorDriver

d

public s

lectures.functions.ASquareCalculator

v

squareCalculator = newl|lectures.functions.ASquareCalculator();

System.out.println (squareCalculator.square(d));

;




LONG NAME WITH NO IMPORT

package lectures.functions;
public class ASquareCalculator

{ -

public int square(int x)

return x*x:

Works but does
not tell the
reader what 1s
being imported
from the package
name

;

/

Important role of

1mport 1s
package main; / documentation
import lecturesfunctions.”; :
public class SquareCalculatorDriver
{ Programming
public static void main (String[] args) { style violation
ASquareCalculator squareCalculator = nic
ASquareCalculator();
System.out.println (squareCalculator.square(b));
h
j

O



WHY IMPORTS/FULL NAME?

package lectures.functions; package lectures.safe_functions;
public class ASquareCalculator public class ASquareCalculator
{ {

public int square(int x) publid long square(int x)

{ {

return x*x; return x*x;

} h .

! ! Twice the
size of ints

package main;
import lectures.functions.ASquareCalculator; & Disambiguates
public class SquareCalculatorDriver

d

public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




AMBIGUOUS IMPORT

package lectures.functions; package lectures.safe_functions;
public class ASquareCalculator public class ASquareCalculator
{ {

public int square(int x) public long square(int x)

{ {

return x*x; return x*x;

} }

} }

package main.
import lectures.functions.ASquareCalculator;
import lectures.safe_functions.ASquareCalculato

Ambiguous

public class SquareCalculatorDriver

d

public static void mai

ASquareCaléulator squareCalculator = new

ASquareCalculator();

System.out.println (squareCalculator.square(b));

;

e

ring[] args) {




UNSUCCESSFUL IMPORT

package lectures.functions; package lectures.safe_functions;
class|ASquareCalculator public class ASquareCalculator
d {
public int square(int x) public long square(int x)
Non public {
class usable |xX*x; return x*x;
only within its }
package }

package main;
import lectures.functions.ASquareCalculator;
public class SquareCalculatorDriver

d

public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




WHY PACKAGES?

o Can create competing implementations of same
class.

o A la creating files Test.java in different assignment
directories/folders

o Groups related classes together

o Can browse/search for related classes

o A la browsing through all files in an assignment
directory/folder.

o Like directories/tfolders packages can be hierarchical
package recitations.functions;
package lectures.functions;

o Provides documentation of what unrelated classes
are being used




BROWSING JAVA CLASSES

lectures. annotations

lectures.arrays

lectures. assertions package lectures.functions;

lectures.collections

m

public class ASquareCalculator {
. . _4 public int square(int x) {
lectures. composite desion pattern return x*x:

lectures. commentis

lectures demoers

lectures.exceptions

lectures factories
lectures functions
lectures. generics

lartires aranhicrc

Package lectures.functions
ABMIC alculator
AMetricConverter
ASquareCalculator
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STARTING OBJECT EDITOR INTERACTIVELY

asspath .;oeall20.jar Comp1100bjectEditor

[ Step, ,
| [ObjectEditor] V = |
Common | ObjectEditor | Parameters of New Instance
New File
New(String) [Parameter 1: String w |ASguareCalculator |
5"“"1 Create a new instance ofthe class entered : New...
Hide Class Mame | |

| %] [ASquareCalculator] | = || = ||ﬁ| |£) [ASquareCalculator] | = || B ||sE3s|
Common ASquareCalculator Common | ASquareCalculator |
‘ ‘ Square(int)
| £:| Square(int) | =" | [=] |ﬁ || Square(5) E@
Parameter 1 int |5 | Common Integer

25

Apply




STARTING OBJECTEDITOR PROGRAMMATICALLY

package lectures.functions; ObjectEditor
public class ASquareCalculator 1s predefined
{ packaged
public int square(int x) / class
! return x*x;
§
}

package main,;
import lectur ] Iculator;
import bus.uigen.ObjectEditor;
public class SquareCalculatorDriver

{

public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
ObjectEdito¥pdit(squareCalculator );

b




NO NEED TO ENTER CLASS NAME

|.—|||IF||[-F‘:%-]1

| £ [ObjectEditor]
Common | ObjectEditor | B parameters of New Instance
New j
Mew(String) String w |ASquareCalculator |

5"“"1 Create a new instance ofthe class entered :
Hide Class Mame |

|£:) [ASquareCalculator] | = || B ||=E3] |£:| [ASquareCaleulator] | = || B [[oE3|
Common ASquareCalculator Common | ASquareCalculator |
‘ ‘ Square(int)
| Square(int) (oo ] | | L2 Squares) E=5[EoE ==
Parameter 1 int |5 | Common Integer

25

Apply




REMEMBERING PACKAGE NAMES?

package math;
public class ASquareCalculator

{ What if we do not
public int square(int x) remember the
{ package names?
return x*x;
} .
} In Eclipse

CTRL_SHIFT_O

package main,;

public class SquareCalculatorTester
{
public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
ObjectEditor.pdit(squareCalculator );

b




AUTOMATIC IMPORTS IN ECLIPSE

public class ASquareCalculator
public int square(int x)

return x*x;

package math;
{

{

}
;

Automatically
added

package main;

immport math.ASquareCalculator;
import bus.uigen.Object Editor;

public class SquareCalculatorTester

{

public static void main (String[] args) {

ASquareCalculator squareCalculator = new

ASquareCalculator();

ObjectEditor.

edit(squareCalculator );

b

Gives a dialogue
box in case
multiple classes
In same package

Package names
will not be given
in class examples




PROGRAMMED MAIN AND METHOD CALLS

Editor

creates

ASquareCalculator
Source Code

ASquareCalculator
Instance
Compiler square
writes T calls

SquareCalculatorDriver

ASquareCalculator .
Object (byte) Code InstantiaLes

Interpreter




INTERACTIVE MAIN AND METHOD INVOCATION

Editor

creates

ASquareCalculator
Source Code

ASquareCalculator

Instance

Compiler

square

writes T calls

ObjectEditor

ASquareCalculator .
Object (byte) Code Instantiates

Interpreter




PROGRAMMED MAIN AND INTERACTIVE METHOD
INVOCATION

Editor ASquareCalculator
Instance

creates
square

ASquareCalculator
Source Code

ObjectEditor

Compiler

writes T

SquareCalculatorDriver

ASquareCalculator .
Object (byte) Code Instantiate

Interpreter



CALL CHAINS

N O

main




TwO CLASSES

package lectures.functions; Can ot
public class ASquareCalculator combneiim
{ o . two classes?
public int square(int x)
{
return x*x;
}

package main;

import lectures.functions.ASquareCalculator;
import bus.uigen.ObjectEditor;
public class SquareCalculatorDriver

{

public static void main (String[] args) {
ASquareCalculator squareCalculator = new

ASquareCalculator();

ObjectEditor.

edit(squareCalculator );

b




COMBINING THE CLASSES O TESTING
Q)

import bus.uigen.

public class AS

public int squa
return x*x;

}

QSJQ’ ,\Cje

o
oY | oS> G&%f S
(Ve (T

java —classpath .;oeall20.jar ASquareCalculator

- [ [J] ASq uareCalcul ator.java

|L| [ASquareCalculator] | o= || B ||wfdm|
Convenlgnt Common | ASguareCalculator |
but possibly :
. i Square(int)
confusing!




PROGRAMMED MAIN AND INTERACTIVE METHOD
INVOCATION

Editor ASquareCalculator
Instance

creates
square

ASquareCalculator
Source Code

ObjectEditor

Compiler

writes T

ASquareCalculator

ASquareCalculator .
Object (byte) Code Instantiate

Interpreter



EXTRA SLIDES




NO PACKAGE

public class ASquareCalculator
{
public int square(int x)
{
return x*x;
}
}

public class SquareCalculatorTester
{
public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

b




PACKAGES

package math; Class in
—ulihG G Asm ditforemy

{ 7 package must
public int square(int x) be imported
{ using full
return x*x; name of class (
} a la full file
} name)

L

package main;
import math.ASquareCalculator;

public class SquareCalculatorTester

d

public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




PACKAGES

package math; Class in

public class Asm same

{ 7 package
public int square(int x) nged not be
{ 1mported

return x*x;

}

} /

package math; /

public class SquareCalculatorTester
{
public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




PACKAGES

package math; (\l\lﬂﬁe&k L

. package
public class ASquareCalc means packar
{ 7 named default,

public int square(int x) hence
{ needed

return x*x;

L

;

import math.ASquareCalculator; |/
public class SquareCalculatorTester

d

public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




PACKAGES

. (\l\u'la-sgk No package
public class ASquareCalc means packass

{ 7 named default,

public int square(int x) hence no import

d . . needed here
return x*x;
}

L

public class SquareCalculatorTester
{
public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

b




PACKAGES

public class ASquareCalculator Short name ol

{ :
. . . class in default
public int square(int x) / package il

{ as its full name
return x*x;
}

package main,;
public class SquareCalculatorTester

{
public statie’void main (String[] args) {

quareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




LONG NAME WITH NO IMPORT

package math;
public class ASquareCalculator

{

public int square(int x)

d
h

return x*x;

/

Can use the
full name of
class directly

i

package main;

public class SquareCalculato

public s

math.ASquayeCalculator squareCalculator|= new

math.ASquareCa

Iculator();| ¥

b

System.out.println (squareCalculator.square(5));




LONG NAME WITH NO IMPORT

package math;
public class ASquareCalculator

{
public int square(int x)

return x*x:

;

Works but does
not tell the
reader what 1s
being imported
from the package
name

1mport 1s
package main; / documentation
import math.*; I
public class SquareCalculatorTester
{ Programming
public static void main (String[] args) { style violation
ASquareCalculator squareCalculator = ne..
ASquareCalculator();
System.out.println (squareCalculator.square(b));
h
}

Important role of

o



WHY IMPORTS/FULL NAME?

package math; package safemath;
public class ASquareCalculator public class ASquareCalculator
{ public int square(int x) { publid long square(int x)
{ return x*x; { return x*x;
\ } ! } Twice the

size of 1ints

package main;
import math.ASquareCalculator;| €
public class SquareCalculatorTester

d

Disambiguates

public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

;




AMBIGUOUS IMPORT

package math;
public class ASquareCalculator

{

public int square(int x)

d
b

return x*x;

;

package safemath;
public class ASquareCalculator

{

public long square(int x)

d
b

return x*x;

ackage main,
import math.ASquareCalculator;
import safemath.ASquareCalculator;

&

Ambiguous

public class SquareCalculatorTester

d

public static void

ASquareCalculato

;

in (String[] args) {
ASqu alculator squareCalculator = new

System.out.println (squareCalculator.square(b));

-l




UNSUCCESSFUL IMPORT

package math;

class|ASquareCalculator

package safemath;
public class ASquareCalculator

d {
public int square(int x) public long square(int x)
Non public {
class usable |x*x; return x*x;
only within its }
package }

package main;

import math.ASquareCalculator;

public class SquareCalculatorTester

d

public static void main (String[] args) {

ASquareCalculator();
System.out.println (squareCalculator.square(b));

;

ASquareCalculator squareCalculator = new




WHY PACKAGES?

o Can create competing implementations of same
class.

o A la creating files Test.java in different assignment
directories/folders

o Groups related classes together

o Can browse/search for related classes

o A la browsing through all files in an assignment
directory/folder.

o Like directories/tfolders packages can be hierarchical
package math.power;
public class ACubeCalculator {...}

o Provides documentation of what unrelated classes
are being used
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Built-in
classes

Do not haxg
to be
explicitly
1mported

java.i

java.lang
java.lang.annotation

java.lang.instrument
java.lang. management
java.lang.ref
java.lang. reflect
java.math

) IR r

[=1

Java.lan

Interfaces

Appendable
CharSequence
Cloneable

Comparable

lterable

Readable

Hunhable

Thread UncaughtExcepth

Classes

Boolean

Byte

Character
Character. Subset
Character UnicodeBlock
Class
Classloader
Compiler

Double

Enum

Float

Sun* Java™ GSolaris ¥
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java.applet Provides the classes ne_cessar_].rtq create ar
applet uses to communicate with its applet
java.awt Contains all of the classes for creating user

graphics and images.

java.awt.color

Provides classes for color spaces.

java.awt.datatransfer

Provides interfaces and classes for transfer
applications.

java.awt.dnd

Drag and Drap is a direct manipulation gest
Interface systems that provides a mechanis
two entities logically associated with presen

java.awt.event

Provides interfaces and classes for dealing
by AWT components.
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CHANGING PARAMETER

public class ASquareCalculator

{ L . Calculates 5*5
public int square(int x)

d
b

return x*x;

public class SquareCalculatorTester
{
public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(b));

b




CHANGING PARAMETER

public class ASquareCalculator
{ Must change

public int square(int x) code

d
b

return x*x;

public class SquareCalculatorTester
{
public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println (squareCalculator.square(341));

b




RERUN PROGRAM

Must re-run
program

How to noties public class ASquareCalculator
{
run program o .
without writing public int square(int x)
tedious Ul code? d .
return x x;
b
}

public class SquareCalculatorTester
{
public static void maih (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
System.out.println
(squareCalculator.square(Integer.parselnt(args[0]));

b
b




OBJECTEDITOR

package math; ObjectEditor
public class ASquareCalculator 1s predefined
{ packaged
public int square(int x) / class
{ return x*x;
|
;

package main,;

import math . ASquar
import bus.uigen.ObjectEditor;
public class SquareCalculatorTester

{

public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
ObjectEditoxpdit(squareCalculator );

}




REMEMBERING PACKAGE NAMES?

package math;
public class ASquareCalculator

{ What if we do not
public int square(int x) remember the
{ package names?
return x*x;
}
} In Eclipse

CTRL_SHIFT_O

package main,;

public class SquareCalculatorTester
{
public static void main (String[] args) {
ASquareCalculator squareCalculator = new
ASquareCalculator();
ObjectEditor.pdit(squareCalculator );

}




AUTOMATIC IMPORTS IN ECLIPSE

public class ASquareCalculator
public int square(int x)

return x*x;

package math;
{

{

;
h

Automatically
added

Gives a dialogue
box in case
multiple classes
In same package

package main,;

import math.ASquareCalculator;
import bus.uigen.ObjectEditor;

public class SquareCalculatorTester

{

public static void main (String[] args) {

ASquareCalculator squareCalculator = new

ASquareCalculator();

ObjectEditor.

edit(squareCalculator );

}

1

Package names
will not be given
in class examples




SUMMARY: JAVA VS. REAL-WORLD

Real-world

Defining/Declaring a Cle
Class (Static) Method hl

Instance (Non static) method '{




