CoMP 110/401
OBJECTS

‘ Instructor: Prasun Dewan




PREREQUISITES

o Theater (optional)




STRUCTURING IN SCRIPTS

Introduction

Script

Conclusion

Paragraph 1

Paragraph 2

Script components are
abstract.

Sentence 1

Sentence 2

So are program
components!

©



CONVENTIONAL LANGUAGES

Procedures

Program

Declarations

Declarations

Statements

Script analogy works
for conventional
programming

If Statement

While Statement

For O-O programming
analogy 1s physical
objects

o



PROGRAM COMPONENTS ~ PHYSICAL OBJECTS

~ Program Components

©



PROGRAM OBJECTS ~ MANUFACTURED OBJECTS

... e

Program

exe
1nvoke

Program
Object

| Invoking new operation on class ~ ordering new car from factory I




CLASSIFICATION THROUGH FACTORIES

e
lllllllﬁ




CLASSIFICATION THROUGH CLASSES

r ‘ ASquareCalculator

ASquareCalculator
Instance

ASquareCalculator
Instance

ABMICalculator
Instance

ABMICalculator
Instance




A SIMPLE CLASS: ASQUARECALCULATOR

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

No static because operation on instance
of ASquareCalculator rather than on the
class ASquareCalculator

Methods, parameters and return value?




NATURE OF A FUNCTION

Range

Domain




MATHEMATICS VS. JAVA FUNCTION SYNTAX

Math

square: I > I
square(x) = x?

public int square(int x)

{

return x*x;




PROGRAMMING ENVIRONMENT




EXAMPLE PROGRAMMING ENVIRONMENTS

v

Bare Bones: text editor, command
window

:




STORED WHERE?

public class ASquareCalculator

{
public int square(int x) {
{
return x*x;
J




SAVING CLASS IN A FILE

% ASquareCalculator.java /2172012 11:04 AM JAVA File

public class Asguarecalculator {

public int square(int x) {
Feturmn xX%x;

L [ T —

public class ASquareCalculator [
public int =quare(int x) {

[J] AsquareCalculator.javy return x*x:
. }




JAVA TRANSLATION/EXECUTION PROCESS

Source Code

Compiler

Platform
Independent
Intermediate Code

Interpreter

Platform Specific
Machine Code

| Source Code
1

_ Compiler
1

Processor




COMPILING A CLASS

| ASquareCalculator.java 3/21/201211:04 AM  JAVA File

ASquareCalculator,java - Eclipse

arch Run  Window Help

B Open Project
=
Close Project
}r -
Build All Ctri+B |y
Build Project i
Build Working Set 3
n
Clean... -
v Build Automatically
i
&) Generate Javadoc... -

Properties

Py

D:sdewan_backupsJavasdavaTeachingssprec>javac ASquareCalculator. java

|| ASguareCalculator.class /2172012 11:04 AM  CLASS File




CLASS FILE

Replace
| Select all
Editing

bject (bin) a

0000000 LineNumberTablelll LocalVariableTablelll thisll éLlectures/f
unctions/aSquareCalculator;[00] squarelll (T)T000x000 200
SourceFilelll ASquareCalculator.javal !1000000000000000000
gno/s0o0o0000D0+-0O0 400000

10000000000

100

1000000

" ¥
I.H bin 3/21/201210:45 AM  File folder
ﬂsrc 372772012 10:02 AM  File folder

|




USING ASQUARECALCULATOR (OBJECT CODE)

public class ASquareCalculator

{
public int square(int x) {
{
return x*x;
§
§

Program
Object

Methods

square




ORDERING AND USING A MANUFACTURED OBJECT

More convenient and necessary for

More control : .
_— beginners and non drivers

You can give orders to your

You can do it yourself
chauffeur




MANUAL DRIVING: WRITING OUR OWN MAIN

public class ASquareCalculator
{
public int square(int x)
{
return x*x;
} Object
Invoked on } Creation
class defining
main Magic for

beginners

public class™SquareCalculatorDriver

d . . . . . Operation
public static void main|(String[] ar invocatithl
System.out.println
(new ASquareCangulator(] ) . square (5)
) ;
b We can now “run” main to” start operations

on the factory”




ANALOGY FOR INSTANCE METHODS

... e

Program

exe
1nvoke

Program
Object

| Invoking new operation on class ~ ordering new car from factory I




ANALOGY FOR STATIC (CLASS) METHODS

Methods |

E Program

1nvoke

Program
Object

| Static methods are invoked on a class rather than an class instance. I




CALLING MAIN FROM OUR PROGRAM

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

) ;

public class SquareCalculatorDriver Driver{
public static void main (String[] args) {
String myArgs[] = {};
SquareCalculatorDriver .main(myArgs);




MAIN METHOD PROCESSING ARG

public class SquareCalculatorDriver

{ Method invoked
public static void main (String[] args) on Class Integer
{

System.out.println (
(new ASquareCalculator :
(Integer.parseéInt (args[0]))) ;

public class SquareCalculatorDriver Driver{
public static void main (String[] args) {
String myArgs[] = {“57};
SquareCalculatorDriver .main(myArgs);




READING INT

int product = 1;
int nextNum = Console.readInt();
while (nextNum >= 0) {
product = product® nextNum;
nextNum = Console.readInt();

§
System.out.print (product);




CONSOLE STATIC METHODS

public class Console {
static BufferedReader inputStream =
new BufferedReader(new InputStreamReader(System.in));
public static int readInt() {
try {
return Integer.parselnt(inputStream.readLine());
} catch (Exception e) {
System.out.println(e);

return O;
b
} ° . . .
publlcts:;izlc String readString() { Class withies
return inputStream.readLine(); instance methods
} catch (Exception e) {
System.out.println(e);
return "";
b
h
... llother methods

}




REAL LIFE ANALOGY

Warehouse, dealership




UNNING YOUR OWN MAIN

[ Jj:" lectures.extra ik
> M lectures.factories Run As
4 {3 lecturesfunctions
> [J] ABMICalculator.java Debug As
> [J] AMetricConverter,java Validate
> [J] AMenolithicPoundInchBMI Team
. . 5 [J] AMy#verageBMICalculator. Compare With
java SquareCalculatorDriver 0 AMyBMICaIcutorava | pgiace it

> [J] APoundInchBMICalculator,j

. [] ASquareCalculator,java Restore from Local History...

31 1 Java Application

Run Configurations...

) W0 At
S T ——— Il
25 |
B_L, Problems | @ Javadoc @ Declaration | < Search | Bl Console &2 |I| SquarECaIculatﬂrDriver._iava
<terminated> SquareCalculatorDriver [Java Application] D:\Program Files\Java'yrel ﬁ
25

public class SquareCalculatorDriver

d

public static void main (String[] args)

{

System.out.println (
(new ASquareCalculator()) .square(5)




JAVA TRANSLATION PROCESS

| ASquareCalculator.java

)

Platform
| ASquareCalculator.class Independent
Intermediate Code

|

Interpreter

l

Platform Specific
Machine Code

javac

l

| Processor -




MAIN METHOD DETAILS

Main method has predefined header.

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

}

All methods must be in some “class”

public classmriver {

public static void nfain (String[] args) {
System.out.println (

= [ ©

A (new ASquareCalculator()) .square(5)
) ;

main The Java interpreter calls main and provides
1ts user-specified arguments. Public means

Interpreter can access main.




ALTERNATIVE MAINS

public class SquareCalculatorDriver

{
public static void main (String[] args)
{
System.out.println (
(new ASquareCalculator()) .square(5)) ;
h

public class SquareCalculatorDriver

{

public static void main (String[] args)

{

System.out.println (
(new ASquareCalculator()) .square
(Integer.parselInt (args[0])));




CHANGING PARAMETER

public class ASquareCalculator
{
public int square(int x)
{
return X*X; Calculates 5*5
§
h

public class SquareCalculatorDriver

d

public static void main (String[] args)

{

System.out.println
(new ASquareCalculator()) .square(5)) ;




CHANGING PARAMETER

public class ASquareCalculator
{
public int square(int x)
{ Calculates
return X*X; 341*341
§
J

public class SquareCalculatorDriver

{
public static void main (String[] args)
{
System.out.println (
(new ASquareCalculator . AT -
! i ) For different parameter

values must modify, compile
and run program




MAIN ARG

public class ASquareCalculator

101 students must
understand arrays

public int square(int x)

d

Must run program multiple

times

return x*x;

Can get value from
user as a main arg

d
d

public class SquareCalculatorDriver

public static void main (String[] args)

System.out.println (
(new ASquareCalculator()) .square
(Integer.parselInt (args[0]))) ;




USER INPUT

Must run program multiple lass ASquareCalculator

times
lic int square(int x)

I ==

Unless we write tedious

: . t *x;
loops with prompting return xox

110 students do not know

Can get value from
user

loops

public class SquareCalculatorDriver

d

public static void main (String[] args)

{

System.out.println (

(new ASquareCalculator (Console.readInt()))

h Can we build an interactive
tool to have our cake and
eat 1t too




SELF DRIVEN PROGRAM DEVELOPMENT

Editor

creates

ASquareCalculator
Source Code

ASquareCalculator

Instance

Compiler

square

writes

ASquareCalculator N .
Object (byte) Code Instantiate:

Interpreter



CHAUFFEUR-DRIVEN [PROGRAM DEVELOPMENT

Editor

creates

ASquareCalculator
Source Code

ASquareCalculator

Instance

Compiler

square

writes

ASquareCalculator g .
Object (byte) Code Instantiates

Interpreter



RUNNING OBJECTEDITOR MAIN

java —classpath .;oeall20.jar bus.uigen.ObjectEditor




RUNNING OBJECTEDITOR MAIN

= Properties for testLib = @
type filter text Java Build Path =g - v
» Resource

Builders | [ Source | = Prcr_iects| B Libraries |4}4} Order and Export

Java Build Path
» Java Code Style
» Java Compiler
» lava Editor

lavadoc Location

JARs and class folders on the build path:

[ oeall20.jar - D:\dewan_backuphJava\lib
E System Library [jrel 6.0_04]

Add JARs...

Add External JARs...

Project References

Refactoring History
Run/Debug Settin
> Task Repository
Task Tags
Validation
WikiText

Add Library...

Add Class Folder...

l )
l )
| AddVariable.. |
l l
l )
l )

Add Bxternal Class Folder..

Edit...

—




RUNNING OBJECTEDITOR MAIN
:.'E SIC

=\ JRE System Library [jrel.5.0_04]
1 =, Referenced Libraries
4 [ oeall20.jar - D:\dewan_backup\Java\lib
4 3 bus.uigen
Iy AClassDescriptorListener.class

fﬁ}. AddComponentEvent.class

fﬁ}, ADynamicEnumeration.class

{uy AlistenableHashtableAttributeRegisterer.l.dlass
{ub AlistenableHashtableAttributeRegisterer.class
luy AlistenableVectorTesterDriver.class ﬁ

fuh myLockManager.class

1 ModeData.class

=

fﬁ}; ObjectEditor.class

Torh ObjectEditorApplet.class
I PhicEAdi#arAR Flace




INSTANTIATING ASQUARECALCULATOR

|<| [ObjectEditor] = o=
Common | ObjectEditor |
New
New(String)
5““"1 Create a new instance ofthe class entered as a parameter of this command
Hide Class Name

E Parameters of Hew Instance

Parameter 1: String w* |ASquareCalculator

New...




ASQUARECALCULATOR INSTANCE

| | S

Common ASquareCalculator




INVOKING A METHOD AND VIEWING THE RESULT




PROGRAMMATIC VS. INTERACTIVE METHOD
INVOCATION

(new ASquareCalculator())l .square| (5);

// // \\

Target Object Method Name Parameter

[ASquareCalculator] |:| |F£| |E|
File Edit View Customize | ASguareCalc atnrl
Squaretim{

B Parameters of Square

Square(int)

Invoking operations is essentially form fillingl




CHANGING PARAMETER

public class ASquareCalculator
{
{publlc int square(int x) Must T
return x*x: code and re-run
} ’ program
§

public class SquareCalculatorDriver

d

public static void main (String[] args)

{

System.out.println (
(new ASquareCalculator()) .square(341)

) ;




INVOKING A METHOD AND VIEWING THE RESULT

Parameter 1 |ir1t

Parameter 1 |int

== Eon |

Common Integer

116281




OFE CAPABILITIES




DOING OUR OWN INSTANTIATION

public class SquareCalculatorEditor (
public static void main(String[] args) {
bus.uigen.ObjectEditor.edit (new ABMICalculator()),

}

£ o

Common




OBJECTEDITOR VS. ASQUARECALCULATOR




META CIRCULARITY: OBJECT EDITOR MAIN

public class ObjectEditor ({
public static void main (String[] args) ({
bus.uigen.ObjectEditor.edit (new ObjectEditor());

}

|| [ObjectEditor] o= | ]

Common | ObjectEditor |

New
New(String)
Shov Create a new instance ofthe class entered as a parameter of this command
Hide Class Name |

Meta circularity/Boot strapping; An service
provider provides itself the service

Compiler compiles itself OS loads and runs itself

ObjectEditor edits itself




DOING OUR OWN INSTANTIATION

public class ObjectEditor ({
public static void main (String[] args) {
bus.uigen.ObjectEditor.edit (new ObjectEditor())

|2 [ObjectEditor] E=N BN =5

Common | ObjectEditor |
New
New(String)
5"“"1 Create a new instance ofthe class entered as a parameter of this command
Hide Class Mame |

| £ New( String) EI@ | £| Lectures.functions. ABMI Calcula... EI@
Parameter 1 |string | ¥ Js functions.ABMICalculator] P

Can instantiate and edit objects without using knowing about or using main




THREE APPROACHES

Ty myLockManager.class

1 ModeData.class

Chauffeur acquires car and drives

==

E‘p ObjectEditor.class

mp ObjectEditorApplet.class
I Chic+EAdi#ArAR Flace

o

public class SquareCalculatorEditor ({

public static void main(String[] args) {
bus.uigen.ObjectEditor.edit (new ABMICalculator());

}

You acquire car and Chauffeur drives

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

{

System.out.println

You acquire car and drive

(new ASquareCalculator()) .square(5)) ;

53



INTEGRATED INSTANTIATION AND METHOD

INVOCATION
public class ASquareCalculator
{
blic int int __
{pu ‘e Int square(int x) Instantiation and
return x*x: method invocation in

) ’ one expression

§

public class SquareCalculatorDriver

d

public static void main (String[] args)

{

System.out.println (
(new ASquareCalculator()) .square(5)) ;




OBJECT VARIABLES

public class ASquareCalculator
{
public int square(int x)
{
return x*x;
; ASquareCalculator
j type
public class SquareCalculatorUser A Va].fiable that
{ holds instances of
public static void mai riW ASquareCalculator
{

ASquareCalculator|squareCalculator 9 mew ASquareCalculator();

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

N

System.out.println (squareCalculator.square(341)):

b
b

-

An 1nstance of
ASquareCalculator




INSTANCE OF

=y

N

e

exe
1nvoke




JAVA INSTANCEOF BOOLEAN OPERATOR

(new ASquareCalculator()) instanceof ASquareCalculator

true

((new ASquareCalculator()) instanceof Integer

false

((mew ASquareCalculator()) instanceof ObjectEditor

false

true and false are values of Java type boolean

instanceof is Java keyword

If class of object o is T then o instanceof T is true




ANOTHER SIMPLE CLASS: ABMICALCULATOR

ASquareCalculator

Specification:

| of x.

Given an integer x, calculate the square

public class ASquareCalculator

{

public int square(int x)

1
h

return x*x;

K

ABMICalculator

Specification:

Given the weight (kg) and height (m) of
a person, calculate the person’s body
mass index a.k.a. BMI.




MULTIPLE PARAMETERS

public class ASquareCalculator

{

public int square(int x)

{
}

return x*x;

calculateBMI

int weight, int height

ABMICalculator
pu&sASquareCak/Iator
{

ublic intsquare(int x)

3

/return X*x;
return weight/(height*height)

(R




DIFFERENT TYPE

double

public class ABMiCalculato

{
public int calculateBMI[int weight, int height)
{
return weight/(height*height);
j
h

Doubles are decimal/real numbers




ABMICALCULATOR

public class ABMICalculator

{
public double calculateBMI(double weight, double height)
{
return weight/(height*height);
h




ANATOMY OF A CLASS

Class Class Method || Method Parameter || Parameter
Header Body Header Body Type Name
/\\ //
1: publlc class\éBMICalculk{or \ / \/
9 { >( / \
3: publlc double calculate BMI (doubl& welght double helght)
4. {
5: return weight/(height*height);
x
|
i ‘/ KN N\
/ AN AN
AN N\
Access Return Return Return
Specifier Type Statement || Expression




FORMAL VS. ACTUAL PARAMETERS

public class ABMICalculator

{
public double calculateBMI(double ;vei ht, double height)
{ ) \,V
return weight/(height*height); / - <

v

/
h / ,7 Formal

/ /
h / .7 Parameters

/ 7/
Inyers assigned / ’ .
calculateBM & / 7

|duuhle .
weight
|duuhle
Calculate BMI{double,double) height

Actual
Parameters




JAVA CASE CONVENTIONS

Start Class Names With Upper Case Letters
aBM%lator ABMICalculator

Start Variable and Method Names With Lower Case Letters

D¢

square

Start Variable and Method Names With Lower Case Letters

Each New Word in the Name Starts with a Capital Letter

convxlches convertTolnches

ABMICalculator aBM%lator




OBJECTEDITOR CHANGES CASE

Parameter 1: |duuhle

7495

Parameter 2: |duuhle

1.94

ACEIICUIEIIE Iih‘ll(dnuhle,dnuhle]

Method name starts
with capital letter

Adds spaces to
names

Different conventions for programmer
end users.




LEGAL CILASS?

public clasg class

{
public int square(int int)
{
return x*x;
)

j




IDENTIFIERS

Reserved Words Program-defined
(Keywords) Names

i

Variable names,
method names, clas
names

int, double, clas
return, public

boldface

Must begin with a
letter

Other characters can
be letters, digits, or
underscore “ ”

calculate_ bmi2
calculateBMI3




IDENTIFIER NAME CHOICES

public class ABMICalculator

{
public double calculateBMI(double weight, double height)
{
return weight/(height*height);
h
h

Use mnemonic
1dentifier names!

public class C

{
public double f (double p1, double p2)
{
return pl/(p2*p2);
h




MNEMONIC?

public class ABMICalculator

{
public double calculateBMI(double weight, double height)
{
return weight/(height*height);
h
h
Acronyms are bad
public class ABMIC
{

public double cBMI(double w, doubler™

{

return w/(h*h);

Use self explanatory
1dentifier names

;




SELF EXPLANATORY PROGRAM?

public class ABMICalculator
{
public double calculateBMI(double weight, double height)
{
return weight/(height*height);
h
h
public class ABMICalculator
{
// weight 1s in Kgs, height in metres
public double calculateBMI(double weight, double height)
Comment: Any code in the program removed by the compiler.
} |
Single-line Comment: Begins with // and ends at line end.




ERRORS

class ABMICalculator

ble calculateBMI(double weight, double height)

height*heigh)/weight

Semantics

Logic Error Syntax Error Access Error
Error




JAVAC SYNTAX ERROR REPORTING

ABMICalculator.java (3,3) : error J0232: Expected '{' or ;'
ABMICalculator.java (3,3) : error JO021: Expected type specifier
ABMICalculator.java (3,3) : error JO019: Expected 1dentifier
ABMICalculator.java (5,1) : error J0020: Expected 'class' or '1dentifier'

/N

Line Character
Number Number

public double calculateBMI (double height, double weight) {
return weight/ (heigh*height),




ECLIPSE: WE'VE COME A LONG WAY

class ABMICalculator

i
donble calculateBMI (double weight, double height)
{
return (height*heigh) fweight
A

class ABMICalculator

{

= double calculateBMTI (double weight, dounble height)
{

Multiple markers at this line

- heigh cannot be resolved

| - Syntax error, insert ;" to complete BlockStatements

O Create local variable "heigh'
o Create field 'heigh'
|# Change to 'height'
@ Create parameter "heigh'
o Create constant ‘heigh'

@ Change to 'weight'
fa Rename in file (Ctrl+2, R direct access




METHOD ACCESS ERROR

o You instantiate a ABMICalculator object
% Parameters of New Instance DT e S

File

ABMICalculator |

o but there 1s no ABMICalculator menu item

%) [ABMICalculator] | || (=) |

I
Common

o Reason

o You have not defined any public methods in
ABMICalculator




USER ERROR

o While instantiating a AXYZCalculator object

@ ClassNotFoundException: AXYZCalculator

OK

o Reason
o AXYZCalculator class does not exist




USER ERROR

o While instantiating a abmicalculator object

Error when calling method.

Ohject: bus.uigen.OhjectEditor@5e179a

Method: newlnstance

Parameters: [abmicalculator]

Exception: abmicalculator (wrong name: ABMICalculator)
Please trace method

OK

o Reason

o Class name is spelled with incorrect case

0



USER ERROR

o When 1invoking the Square method in ASquareCalculator

llegal argument to method:

In Class: ASquareCalculator

Object: ASquareCalculator@c743eh
Method: square

Parameters: [null]

Please trace the method.

OK

o Reason

o Parameter value is not in the function domain (set of
allowed parameter values)




SUMMARY: JAVA VS. REAL-WORLD

Real-world

Defining/Declaring a Cle
Class (Static) Method h

Instance (Non static) method '{




EXTRA SLIDES




CHANGING PARAMETER

public class ASquareCalculator

{ o ) Calculates 5*5
public int square(int x)

d
j

return x*x;

public class SquareCalculatorDriver

d

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

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

b




RERUN PROGRAM

Must re-run
program

How to not reS public class ASquareCalculator
{
run program o .
without writing public int square(int x)
tedious UT code? { .
return x”x;
h
!

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

;
b




CHANGING PARAMETER

public class ASquareCalculator
{ Must change

public int square(int x) code

d
j

return x*x;

public class SquareCalculatorDriver

d

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

ASquareCalculator();
System.out.println (squareCalculator.square(341));

b




PROGRAMMED VS. INTERACTIVE CALL

Programmed Call

bmiCalculator.calculateBMI(75, 1.77);

[ 1 \

Target Object Method Name Actual Parameters

AN \ AN

] [ABMICalculator] =ra] Il [[Z] Parameters of Calculate EM! RS =

File Edit View Customize
double W l74.08
double w |1.94

Calculate BMI{double,double)




CHANGING PARAMETER

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

Calculates 5*5

public class SquareCalculatorDriver

d

public static void main (String[] args)

{

System.out.println
(new ASquareCalculator () ) .square(5)

) ;




CHANGING PARAMETER

public class ASquareCalculator
{
{publlc int square(int x) Must T
return x*x: code and re-run
} ’ program
§

public class SquareCalculatorDriver

d

public static void main (String[] args)

{

System.out.println (
(new ASquareCalculator()) .square(341)

) ;




INVOKING A METHOD AND VIEWING THE RESULT

Parameter 1 |ir1t

Parameter 1 |int

== Eon |

Common Integer

116281




FORMAL VS. ACTUAL PARAMETERS

public class ABMICalculator {

public double calculateBMI(double weight, double height)

{ . . . A A
return weight/(height*height); // <
/ 7/

! } / ,7 Formal
,/ .’ Parameters
y /z

Invoke . / %

/ ’
{ calculateBMI assigned // L7

|duuhle

|duuhle

Calculate BMI{double,double)

Actual
Parameters

weight

height




PROGRAMMED CALL

public class ABMICalculator

{
public double calculateBMI(double weight, double height)
! *g\/

return weight/(height*height);

! Formal

} Parameters

Actual
public class BMICalculatorDriver Parameters
{

public static void main (String[] args) {
ABMICalculator bmiCalculator = new ABMICalculatoy();

System.out.println (bmiCalculator.calculateBMI(75, 1.77));




INSTANCE VS. CLASS (STATIC) METHOD

public class ABMICalculator

{
puhlic double calculateBMI(double weight, double height)
{
: 21 Tnvoked on an
; Instance Method instance of the
§ class
Invoked on the

public class BMICal
{

Class method

L1V eoL

class

public static void main (String[] args) {

ABMICalculator bmiCalculator = new ABMICalculator();
System.out.println (bmiCalculator.calculateBMI(75, 1.77));

o



PROGRAM OBJECTS ~ MANUFACTURED OBJECTS

accelerate

brake

Program

execute

invoke add
Program
Ob%ect subtract



http://www.the-blueprints.com/blueprints-depot-restricted/cars/variouscars/proton-gen-2-2005.jpg

PROGRAM OBJECTS ~ MANUFACTURED OBJECTS

accelerate

brake

Program

execCu

invoke add

Program i
Ohiect subtract

Class is an object with dynamic state on which you can
invoke static methods and can have multiple classes
| producinge same kind of obiject ~ factorv instead of blueprint |




ABMICALCULATOR

package bmi;
public class ABMICalculator

{
public int calculateBMI(int weight, int height)
{
return weight/(height*height);
b
h

’ Parameter and return types are integers

’ But height (m) and weight (kg) are expressed as decimals

’ How do we solve the discrepancy?




ABMICALCULATOR

double

package bmi;

{
public int calculateBMI[int weight, int height)
{
return weight/(height*height);
j
h

Doubles are decimal/real numbers




PROGRAMMATIC VS. INTERACTIVE METHOD
INVOCATION

new ASquareCalculator())l square (5)

I

- / A

Target Object Method Name Parameter

[ASquareCalculator] |:| |F£| |E|
File Edit View Customize | ASguareCalc atnrl
Squaretim{

B Parameters of Square

Square(int)

Invoking operations is essentially form fillinl




Operation
1nvocation

AN

OBJECT VARIABLES

public class ASquareCalculator

{

public int square(int x)

d
b

return x*x;

Object
Creation

Magic for

/

beginners
public class Square@GalculatorUser

{

public|static void main\(S{ring[] args)

d

ASquareCalculator squareCalculator =

System.out.println

b
b

new ASquareCalculator();

(squareCalculator.square(5)

);




