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== Vs equals

Point p1 = new Point(1,2)

Point p2 = new Point(1,2)

0]l == p2

n1.equals(p2)

? DNN TNX 702 WNNWN7 101 'Nn

QIN27 W' DDNXV] DNANDY N?7nna 27 m'y
N1 UnNnwn? nin v equals nTinn

Iwnna aorr) "Tnn M nTINNa wnnwn? 'R
(0NN
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Class Diagram

BankAccount

public BankAccount(Customer customer, long id)

public void withdraw(double amount)

public void deposit(double amount)

public void transferTo(double amount, BankAccount otherAccount)
public double getBalance()

public Customer getOwner()

public double getNumber()

,7Un?) np'Y 2w 17 wp Aggregation <>
nTw w' BankAccount -2 Association
nrTy'7a 87 ,(Customer (has-a) N el

|'a "7 Wy
Customer ,7uUn7 nipnn
Bank NYNNYN NNX
public Customer(String name, String id)| | NNX2 Nl
public String getName() main nImmn

public String getID() . 5




Customer np7nnn

public class Customer {
public Customer(String name, String id) {
this.name = name;
this.id = id;
)

public String getName() {
return name;

)

public String getID() {
return id;

)

private String name;
private String id,;



Toy Bank Program

public class Bank {
public static void main(String[] args) {
—>  Customer customer]l = new Customer("Avi Cohen", '025285244'");

Customer customer2 = new Customer(''Rita Stein", ''024847638");

BankAccount accountl = new BankAccount(customerl, 1234);
BankAccount account2 = new BankAccount(customer2, 5678);

BankAccount account3 = new BankAccount(customerl, 2984);

accountl.deposit(1000);
account2.deposit(500);
accountl.transferTo(100, account3);

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());

System.out.println("account2 has " + account2.getBalance());



Object Diagram

gtLl§tomer: String:
ring hame: "Avi Cohen"
String id:

String:

*025285244"

Bank

main (...) {
customerl: ®




Toy Bank Program

public class Bank {
public static void main(String[] args) {
Customer customerl = new Customer('Avi Cohen", ''025285244");

——>  Customer customer2 = new Customer(''Rita Stein'', ''024847638");

BankAccount accountl = new BankAccount(customerl, 1234);
BankAccount account2 = new BankAccount(customer2, 5678);

BankAccount account3 = new BankAccount(customerl, 2984);

accountl.deposit(1000);
account2.deposit(500);
accountl.transferTo(100, account3);

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());

System.out.println("account2 has " + account2.getBalance());



Object Diagram

Bank

main (...) {

customerl:
customer2; *—

gtugtomer: String:
ring name: "Avi Cohen"
String id:

String:

"025285244"
(Sltu_stomer: String:

ring name: "Rita Stein"

String id:

String: o
"024847638"




Toy Bank Program

public class Bank {
public static void main(String[] args) {
Customer customerl = new Customer('Avi Cohen", ''025285244");

Customer customer2 = new Customer(''Rita Stein", ''024847638");

—— BankAccount accountl = new BankAccount(customerl, 1234);
BankAccount account2 = new BankAccount(customer2, 5678);

BankAccount account3 = new BankAccount(customerl, 2984);

accountl.deposit(1000);
account2.deposit(500);
accountl.transferTo(100, account3);

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());

System.out.println("account2 has " + account2.getBalance());
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Object Diagram

"024847638"

/BankAccount:\ KC t |
owner:e > Stur?norggﬁe String:
balance: O R ) 9 . ' "Avi Cohen"
« | String id:
Knumber: 1234/ _ )
/BankAccount:\ String:
OWner:e "025285244"
balance: 0 .
Knumber: 2984/ Bank
TOEH (oso)) o Customer:

o ) customer]: ® , ' String:
BankAccount: customer2: *— gtr!ng .nda_me' ["Rita Stein'}
owners e accountl: Mg el
balance: O < o account?: x

\number: 5678/ e account3:
} [String: } .




Message Sequence Chart

public class Bank {
public static void main(String[] args) {
Customer customerl = new Customer('Avi Cohen", ''025285244");

Customer customer2 = new Customer(''Rita Stein", ''024847638");

BankAccount accountl = new BankAccount(customerl, 1234);
BankAccount account2 = new BankAccount(customer2, 5678);

BankAccount account3 = new BankAccount(customerl, 2984);

— accountl.deposit(1000);
account2.deposit(500);
accountl.transferTo(100, account3);

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());

System.out.println("account2 has " + account2.getBalance());
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Message Sequence Chart

time main e accountl account2 account3
owner:e T owner:e \ T owner:e \ T
balance: 900 balance: 200 balance: 100
number: 1234 number: 5678 number: 2984
. 1000 _ | deposit
< @
void 500 depOSit
< .
void
100, account3 transferTo
* > 100 deposit
[ >
< — o void
VvVO1
300 withdraw

v

A

void

14



Output

public class Bank {
public static void main(String[] args) {
Customer customerl = new Customer('Avi Cohen", ''025285244");

Customer customer2 = new Customer(''Rita Stein", ''024847638");

BankAccount accountl = new BankAccount(customerl, 1234);
BankAccount account2 = new BankAccount(customer2, 5678);

BankAccount account3 = new BankAccount(customerl, 2984);

accountl.deposit(1000); output: accountl has 900.0

account2.deposit(500); account2 has 200.0

accountl.transferTo(100, account3);

account2.withdraw(300);

System.out.println("accountl has " + accountl.getBalance());

System.out.println("account2 has " + account2.getBalance());
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String Immutability

nyanLp/Mm | nirinnn

String s = " Tea ";

S

s = s.trim() ;
1 2 3
s = s.replace('T", 'S"); /// l \\\

n Tea 1 n Teall " Seall

NTNNN7? yv'axn 7w DY NN NNYWY7? TWONX
String s = "Tea';

S
s = "Sea";
Y\
"Tea" 'S

eall




String Interning

[IN2'T2 NINT NITINNN W 7190W Vi
String[] array = new String[1000];
for (int 1 = 0; i < array.length; i++) {

array[i] = "Hello world";
}
array | 1
2
. . "Hello world"”
D71 NyAIzn NTNNNN

NNIN 21707 N1



Nnirnnn NY'ax

019'Un D'WIAR DMLVl NIV NITNNNAN 7D
NANN] D'NYI NTINNN

"Hello" @
v

"Hello" + "World" e

—
string-valued constant expression




NITMNN NN1ON

7¥ 1019 'VVO NARN NPT String NP7 NNN
ITNNN

iIntern NTINNN )T NARN? NIODIN NITNNNN
myString.intern() :

If 3s € pool : myString.equals(s)
return s;

Else
add myString to the pool
return myString;




NNDAI'T - NITINNN NN1ON

String sl =
String s2 =
String s3 =
String s4 =
String s5 =
String s6 =

"ab";

"ab" + "ab";
"aba" + "b";
sl + s1;

sl + s1;

sl + "ab";

s4.equals(s2)

s4 == s2
s4 == s5
s2 == s3
s2 == s6

s4.1intern()
s4.1intern()

== S§2
s5.intern() //true

//true
//false
//false
//true
//false
//true

D R
S
Sl A/"ab"
s2,s3 —>abab"
G

s4 ——> "abab"

s5 —— "abab"

s6 ——> "abab"



7'N120 DY nnl

'N1Q7 NXMP DTV NITINNN 1IX'Y7 N1
String sl1 = new String("Hello");
[INDT 7W NRXPN7 T'N DA

N'770'"7 NTNNN NOYN!
String s1 = "Hello";
NANN] X7 [TV X'D DX 71 NYTN NTINNN NN
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D'7wIN

Java 1 'ann nian Xin (interface) pwin
NIP7 TIP2 )10N7 T"WONNN

QY TIAVY7 DX AT 721' PYIN] WNNWN YWUN TR
TIX X77) DTN PYINN DX NIYNNAN NIR7NN [1an
(N?'7nn 75 112y TIipn 7195wA

'YAI7 QY TIAY7 DRNIM YWKX DR'TIN A (RNAIT
(mp4) IxT'1 *¥a1p oy (Mp3) np'TIn



Playing Mp3

public class MP3Song { public class Player {

public void play () { private boolean repeat;
// audio codec calculations, private boolean shuffle;
// play the song...

} public void playSongs (MP3Song[] songs) {
do {
// does complicated stuff if (shuffle)
// related to MP3 format... Collections.shuffle (Arrays.asList (songs)) ;

for (MP3Song song : songs)
song.play();

} while (repeat);




Playing VideoClips

public class VideoClip {

public void play () {
// video codec calculations,

// play the clip

// does complicated stuff
// related to MP4 format

public class Player {
// same as before...
public void playVideos (VideoClip[] clips) {
do {
if (shuffle)

Collections.shuffle (Arrays.asList (clips));

for (VideoClip wvideoClip : clips)
videoClip.play():;

} while (repeat);




TI? 7190W

public void playSongjl(MP3Sond[] |songg) {

do {
if (shuffle)
Collections.shuffle (Arrays.asList ) )/

for song : )

play() o'87 D'NNYN MUY NiNnY
Innv niy1o 17X

} while (repeat)

/
public void playVide01 (VideoClid,[] | clips) {
do {
if (shuffle)
Collections.shuffle (Arrays.asList (clipd)) ;

deoClip : )

for (VideoClip| vi

} while (repeat);

videoClig

TIZN 'WOR "YW NN ATN7 NX1)




7WINd Uin'y

public void play (Playable[] items) {
do {
if (shuffle)

Collections.shuffle (Arrays.asList (items)) ;

for (Playable item : items)
item.play () ;

} while (repeat);

public interface Playable {

} public void play() ;




D'PO0N "'V PYUINN WUIN'M

public class VideoClip implements Playable ({

@Override
public void play() {
// render video, play the clip on screen...

}

// does complicated stuff related to video formats...

public class MP3Song implements Playable ({

@Override
public void play () {
// audio codec calculations, play the song...

}

// does complicated stuff related to MP3 format...




D'OYIN'™719 0'DYN

playables|[1]

Playable[] playables = new Playable[3];
playables[0] = new MP3Song() ;
new VideoClip() ;

playables[2] = new MP4Song(); // new Playable class

Player player = new Player();

// init player...

player.play (playabl

TVYNa "X 7D 1y
n'xnnn play() n &y

public void play (Playable [] items) {
do {
if (shuffle)

Collections.shuffle (Arrays.asList (items) ) ;

for (Playable item : items)
item.play () ;

} while (repeat);
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Instance vs. Class (static) Flelds

Instance fields

?nnY
yoimn 7w mno At =

Class (static) fields

?nnY
D'vap =

N7'7NNN 'voin 707 0'onivnn 0Dy =

?nn

VP"AINN N'Y' DY D'7NNIKND =

?'7n
N77NNN N1'YO DY 1TON '97 D'7NNINN =

?0nd> ?nnd>

yom 0% INR = n1yvw 197 0) ImdMN'Da 1w =
(N?'7nnn

?09'NN ?7n9'Nn

lyom niminnn Xk D' =
(?nnY)

yom niTmnil Nni‘rovo NiTimnn 0'val =
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NNDAI'T

public class BankAccount {
public static final String BANK NAME = "BNP"; //static constant
private static int lastAccountId = 0; //static field
private int id;

public BankAccount() {
id = ++lastAccountId; // unique ID for every account

}

/* static method */
public static void main(String[] args) {
System.out.println(lastAccountId);
X System.out.println(id);
BankAccount account = new BankAccount();
System.out.println(account.id);

}

/* instance method */

public void printStuff() {
System.out.println(lastAccountId);
System.out.println(id);



