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Interface n'zwan

NIP? TI72 JIoN7 Y'WOXNnN Java 2 "'ann nian

DY TIAV?7 NXN AT 721' PN UNNYNn YWUN T
TIX X77) 0T pwINN DX NIYNANN NIRNn [1an
(NP7nn 75 Ny TIpn 7195wWa

'YAI7 OV TIAY7 OXNIN AYUKR DTN |21 XNAIT
(mp4) IxT1 *¥alp oyi (Mp3) nE'TIn
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modifiers identifier
— ———

Declaration{ public interface Colors{

—

Constants
public static final int RED = 1; | public final static

int GREEN = 2; by default

Body~

Methods

P‘-‘*b]_-ic int “_500() ’ No implementation (abstract)
String bar(int val); public by default

o (reference type) wTn n"19n 0I19'V V' TN PYIN

N77NNN XN Y2aXIN 0P"IRD DX AN
7YINN NX wnnnn



NI;?7/7790 1'ann

790
public class MyClass implements Colors{
PUblii-C int_ foo() { s } 5 NN wnnY 2"Inn 7900
public String bar(int wval) {...} YN NTAINY NIYY72I90
NITINNA ' TAN7 71D KIN
public void moreFunc() {...} NI901
}
N7

public static void main (String[] args) {

MyClass cls = new MyClass() ;

D'UP"AIR? NII97 710' NP
Colors col = cls; —_—

IN NP7NNN 019'0 NITYA
} .YINN 019'0 NITY]




Playing Mp3

public class MP3Song {

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

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

public class Player {

private boolean repeat;
private boolean shuffle;

public void playSongs (MP3Song[] songs) {
do {
if (shuffle)
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 videoClip : clips)
videoClip.play () ;

} while (repeat):;




TI? 7190W

public void |playSongs|(MP3Song[] |songd) {
do {
if (shuffle)
Collections.shuffle (Arrays.asList ) )

for song : )

play() o'~ 71 D'NNYA YUY NINNY
Innv niyiIo 17X

} while (repeat):;

/
public void|playVideos [VideoClid[] | cliﬁl) {
do {
if (shuffle)
Collections.shuffle (Arrays.asList ) )/

for (VideoClip| videoClip :)

} while (repeat);

\ TIPN 'WOR "YW NX ATN7 NX¥1)
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227 CWOXRY INwN" 2 wm'y 0'YIy TIpn 'vop v

"ININ
Playable pwin 21

INIX 217 TYONY 0I9'0 Nwnnnv np'?nn 7o

N?7NN NNTAN? NI

nT'nN' NTINN Y'TAaN

YYINN NX YNNN

\

public interface Playable {
| ~ public void play();
}



(Player) pwina win'v

public void play (Playable[] items) {
do {
if (shuffle)
Collections.shuffle (Arrays.asList (items) ),

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

} while (repeat);




D'PO0N "'V PYUINN WUIN'mM

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

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

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

Player player = new Player();

// init player...

player.play (playabl

VN2 1A 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);




NI'A'0 7V NI7IVO

D'V 7V NI7IYD VIX'A7 DNIVIOIX
(int, short, byte, char) n"7720'x D'019'0 7Y O =

~ Unary bitwise complement

<< Signed left shift
>> Signed right shift
>>> Unsigned right shift
& Bitwise AND
A Bitwise XOR

| Bitwise OR

13



NIXNAIT - NIM'O 7V NI71vo

n'ua 32 Int
TARIT] A1¥T
000000000000000000000000000000112
11111111111111111111111111111100
11111111111111111111111111111101
00000000000000000000000000001100
11111111111111111111111111111110
01111111111111111111111111111110

?i & 3nT7amnn
| 7w D"IN'N D'VAN Y =
?i & OxFO0 n 7271 nni

14



vin'v

NKX D'WTI' X 1Y (DM190N IX) 190N '7'NN)

"IN1'AN AIX'N
00000000000000000000000000000001 - 1

00000000000000000000000000001111 - 15

D'V IT'O 727 Va2an? i NN NI7ivon NIty
I

niv¥nxa IPAddress 1x% 9'x ,6 7'2an7 q'wpna
?TNX Int
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Casting (nnn)

Sometimes it is desirable for a variable of one
type to be considered as belonging to another
INn an operation

We say the variable is cast to the new type
Syntax: (type)operation/variable

16



Example — find what’s wrong

int a = 10;
int b = 20;
System.out.println ("average=" + (a+b)*(1/2));

17



Alternatives

int a = 10;

int b = 20;

System.out.println ("average " + (a+b)*((double)l/2)) ;

System.out.println ("average " 4+ (a+b)*(1.0/2));

// will the following work?

System.out.println("average " + (a+b) * (double) (1/2));

18



Implicit Cast

e Automatic conversion between data types
e Occurs when data types can not be compared as is

int x, y;

double d;
x =3, y=25;
d=x+y; // d gets 8.0000

19



Implicit Cast (Cont.)

Int a = 4.5; // implicit cast from double (4.5) to int (4),
compilation error

double x = 4; // implicit cast from int to double, "intis a
double" relation hold

20



static field

J'Iwn 11'X (class variable) static " Tamn nTYw
D'10N LP'"AINY

17¢ NNX NIN7ANN 2I'Ta Ny

701 (Instance variable) static 2T 'K NTY DX
'IYNN YUTN NINWN XN WTN 07" 2IN XY DYD
NT OPMAIRY

21



static method

n>'wn m'X (class method) n'vvo NnTINN
VP AIRY

(this) 'nd>11 vp"aIN 'K
nXY7 (instance method) n'vVo NI'RYW NTINN

N7 VP'AIN .0'10N VRP'AIN? NION"NN IN TN
NTINN2 (this) 'nd1N VE"aINN RIN

D''OVO NTAINY NITY? 71 NWAT 701

22



static example

class Point {
int x, y, useCount;
Point(int x, int y) { this.x = x; this.y = y; }
static Point origin = new Point (0, 0);

class Test {
public static void main(String[] args) ({
Point p = new Point(1,1);
Point g = new Point(2,2);

VL0 NTYY NUnA
.Xx = 3; p.y = 3; p.useCount++;
P P.y P ST —  X'ophnn owa wnnwnY v

p.origin.useCount++;
UP"AINA

System.out.println("(" + g.x + "," + g.y +
y P (" q.x 1.y 2190 NNINY Awn — true

System.out.println (qg.useCount) ;

System.out.println(gqg.origin == Point.origin) ;
System.out.println(g.origin.useCount) ;



General Tips on Programming

Write your code modularly
top-down approach

Compile + test functionality “on the fly”
Start with an “empty” program/classes
Add content gradually and keep testing

If something goes wrong, probably the
bug is in the latest change...



General Tips on Programming

Use the Debugger to follow your
execution flow and find what went wrong

Understanding is good but not enough —
you must practice!



Even More Tips

Based on a true story:
Do not send us (or the forum) code

Do not send us emails saying “the code
you gave us does not work”, before you
make sure the original given code Is
problematic

When you ask questions be as specific as

you can, give as much information about
the problem and your trials as possible



Even More Tips

Late submissions / appeals on homework
grades?

Please contact the grader
m odedelba@post.tau.ac.ll
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