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public void goToSpain () {
goToAlrport () ;
flyToSpain () ;

goToHotel () ;
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NumberDisplay : ¢;lweslo

public class NumberDisplay
{

private i1nt limit;
private i1nt value;

constructor omitted
methods omitted
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ClockDisplay :jlwesls

public class ClockDisplay
{

private NumberDisplay hours;
private NumberDisplay minutes;

constructor omitted
methods omitted

Cuwl 00 ooliiwl o £45 lgic 4 NumberDisplay (wS jl a8 0 asgs ®
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(Class diagram) .M gl,5b>
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NumberDisplay
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(Primitive/Value Types) ,lide/dlsl slagy
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int, byte, short, long, double, float, char,
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(Object/Reference Types) sb)l/ b slagy
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int 1; el s
” J9l &9
SomeObject obj; o
o &Y

Kaveh Ahmadi Object Oriented Programming - Object interaction 24 ‘



System.out.println(b);

Person a;

Person b;

a = new Person ("Everett");

b = a;

a.changeName ("Delmar") ;
System.out.println(b.getName ()) ;

Kaveh Ahmadi Object Oriented Programming - Object interaction
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ObjectType a; ObjectType b;
O N
\ /
\ 4
b = a;
int a; int b;
32 32
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int a 123;
int b a; Memo
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TypeA a = new TypeA();
TypeA b = a; Memory

stack
heap
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Unboxing s Boxing

D o (6)lMde slagg ™
A2 o il 1y o1 5 )lee y5ST 55 yel o]
Hgs fad (b a5l pl AlgS oo ()l (gl i Lo
Dgd o 45 UNboxX1INg e Jos 4 048 0 465 BOXING ol oyl 4

int a = 123;

object ol = a; Memory _
object 02 = ol; 11
int b = (int) o02; b
02
stack
heap
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NumberDisplay M 48

public class NumberDisplay
{

private 1nt limit;
private 1nt value;

public NumberDisplay(int rollOverLimit)
{

limit = rollOverLimit;
value = 0;

Kaveh Ahmadi Object Oriented Programming - Object interaction
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NumberDisplay X &

public void setValue (int replacementValue)

{
if ((replacementValue >= 0)

&&

value = replacementValue;

}

(replacementValue < limit))

Kaveh Ahmadi Object Oriented Programming - Object interaction
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NumberDisplay oM 48

public void increment ()

{

o

value = (value + 1) % limit;

}

13,5 o3b |, oo Sliel pands 035lasdly 1l obiledl gl 7 @

= 15:00 hours 1s 3pm
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NumberDisplay M 48

public 1nt getValue () {
return value;

public String getDisplayValue ()

{
1f(value < 10) {

return "O0" + wvalue;

}
else {

return "" + value;
}

g9 b b oo oo did) 4 (iSL e i
Al Sialon ol astie iS5l
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u“"’ oS .)bu‘ u.w

public class ClockDisplay
{

private NumberDisplay hours; “ ol
private NumberDisplay minutes;
private String displayString;

public ClockDisplay ()
{

A

hours = new NumberDisplay(24); RTPEY
minutes = new NumberDisplay (60);

updateDisplay () ;

Kaveh Ahmadi Object Oriented Programming - Object interaction 38



Lo S

private NumberDisplay hours;
hours = new NumberDisplay (24);

odlitol s 5 S5 bl ly oo S Sled e o Js 4 gnew =

NI
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Lo S

in class NumberDispla

public NumberDisplay(int rollOverLimit) ;

formal parameter

in class ClockDisplay:

hours = new NumberDispla;

actual parameter
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Lo S

S cdy String gg l (b CAle ol edlaiwl Dyge 05y wSKlow 4 @

String myString = “hello”;

String myString new String(“hello”);
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public void timeTick ()

{
minutes.increment(); <
if (minutes.getValue() == 0) {
// it just rolled over!
hours.increment (), <«
}
updateDisplay () ;
}

o Ol g Slgd] )3
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(external method call)use o) Sl

(Al bl Dz g LU yiwd) 0 b SOl gaie JSlgsle

minutes.increment () ;

objectName.methodName (parameter-1list) ;
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(internal method call) e Jt3b gl

(15,05 3¢5 g Aoty | owyiwd) (b ylod 5l (gaie Jlgsl,e ™

methodName (parameter—-1ist)

this.methodName (parameter-1list)
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this ¢ (scope) gls

wsldse JB 9y
Cowl o3laiwl bB (5345 gpeld o add pxie S
Gl lidie lod b yiol )l 95018
Gl Lo wMS aalis g 0l8
Saiil plion Al g ,zall 31 2kl anls 3l as
public class Mailltem {

private String from;
private String to;

public Mailltem(String from, String to) {

from = ...; ‘-~§§§§§§\

Sald b l,b Sfrom elas
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this ¢ (scope) gls

Dy o 5 o 1y ead iy ol )3 pusite &S (Soly )3T gl
Do o 48,5 Jas > form yelyb 8 Ml Jle o

this SaS L lewl awyiwd de cpl o from als & ly o lioen L] ™
o5 cpl ddlgsu |y this =

public class Mailltem {
private String from;
private String to;

public Mailltem(String from, String to) {

this.from = from;
this.to = to;
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ClockDisplay <ol

/**
* Update the internal string that
* represents the display.
*/
private void updateDisplay ()
{
displayString =
hours.getDisplayValue() + ":" +
minutes.getDisplayValue () ;

Kaveh Ahmadi Object Oriented Programming - Object interaction
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null

private NumberDisplay hours

Al )‘).9 L % ‘)).A.&&O ;i.: LI null U‘?"L;" ]

— 1f (hours == null) { ... }

S s null @ ly b usis Hlade oled 0 ™

hours = null;

Kaveh Ahmadi Object Oriented Programming - Object interaction 50



N
NumberDisplay UML

NumberDisplay

—limit:1int

-value:1int

+NumberDisplay (rollOverLimit:1nt) :void

+getValue () :1nt
+getDisplayValue () :String
+setValue (replacementValue:1nt) :void

+increment () :void
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N
ClockDisplay UML

ClockDisplay

—hours:NumberDisplay
-minutes:NumberDisplay

—displayString:String

+ClockDisplay () :void

+ClockDisplay (hour:int, minute:int)

+getTime () : String
+setTime (hour:int, minute:int) :void
+timeTick () :void

—updateDisplay () :void
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The debugger

= Useful for gaining i1nsights 1nto
program behavior ..

= ... whether or not there 1s a program
error.

= Set breakpoints.
" Examline varlables.

= Step through code.
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The debugger

a0

MailClient

Compile JUndo{ lCopyl |Paste| IFInd...I |Close[ [ Source Code

/*#

* Print the next mail item (if any) for this user to the text
* terminal.

*/

public void printNextMailItem()

{

System.out.println("No new mail.");

}
else {
item.printQ);

} A

Ve

* Send the given message to the given recipient via
* the attached mail server.

* @param to The intended recipient.

* @param message The text of the message to be sent.
*/
public void sendMailItem(String to, String message)

MailItem item = new MailIltem(user, to, message);
server.post(item);

| Thread "main” stopped at breakpointi

mailServl: sophie: feena:
MailServer MailClient MailClient

Threads

[l main (at breakpoint

ra
Call Sequence Static variables
MailClient.printNextMailitem

Halt

. lN

Step

-
Instance variables

MailServer server = <object reference>
K String user = “feena”

= - —

Local variables

"-N **lb
Step Into Continue Termmate

Kaveh Ahmadi
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" method calls
"= this

= null

Kaveh Ahmadi

lols

Object construction (new)

(dot notation)

*

abstraction
modularization
divide and conquer

class & object
diagrams

classes define types
object reference
object creation

external method call
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