nmip™ - 0'YpPYIn

YN 1Tan7 DNV NIRTNIEP90N 2 WWpnY T
D11 (pwnn interface)

NYYN wInn N2ND L, ['PN NN NIN'S 17NN
NIN'sn 7'7nN N7'Nn2a

7177 XIn DNY7Y DTMN'WD DN YT 71min 7
IXY PwIn NI01 ™y DINX D'71ITINN

,790N T¥2 |0 TIzn N2MdY 0'02 NIINN DT PwWIn
,NIZ70 T2 [N NIYNTA NIYPAI9N DX wnn'y
winma nitn X77 (07 X1p) NIrxpsa wnnwny

1 n1dIN

TIv1 ,nira'o ,0'7win 5 220N
X7 QOXINIX 0T

N7
I:BVJ:; 1 n:?ml?va 2
interface n'pwan 12NN
NI Tipa J1Ion? AwoKnn Java 2 Mtann nan
eclaration{ public interface Colors{
Constants

public static final int RED = 1; | publicfinal static
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Methods
No implementation (abstract)
public by default

public int foo() ;
String bar(int val);
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public class MyClass implements Colors{

public int foo() {...}
public String bar(int val) {...}

public void moreFunc() {...}

22 X wnn'7 2NN poon
W] NTANY NIYION
NITINN TN 20! KN
.nigon

public static void main(String[] args)

nip?
{

MyClass cls = new MyClass();
Colors col = cls; —_—
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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. shuffl y Li )

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

} while (repeat);
}
}




Playing VideoClips

public class VideoClip { public class Player {
public void play(){ // same as before...
// video codec calculations,
// play the clip ... public void playVideos (VideoClip[] clips) {
} do {

if (shuffle)

// does complicated stuff Collections. shuffle (A i

// related to MP4 format ...

for (VideoClip videoClip : clips)

t(clips));

TR 190w
public void[l) {

do {

if (shuffle)

Collecti .shuffle (A: Li "-mz))/‘
for song : [Fongd)
sond Flay)

} while (repeat): \\\\Play() D'XI7 DMNYA QWY NNnY
/ Inmw nerypio 19x
) /

videoClip.play () ;

} while (repeat);
}
¥
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Playable pwin 2121
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public void play() ;
}

public interface Playable {

D'790N "y pwINn wIinm

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...

o'xnna play() n Xy

pubiic void[playvideosfvissocisy| «

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

/
for (VideoClip| videoClip : [clipd)
]
videoClif.play]0) ;

} while (repeat);

(Player) pwina win'y

) i'l N 'WOR Y NN AT N¥M
T

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

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

} while (repeat);

D'OIN'™719 0'DYN

Playable[] playables = new Playable[3];

playables[0] = new MP3Song() ;
playables[1l] = new VideoClip();

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

Player player = new Player();

// init player... |[public void play (Playable [] items) (
do {
if (shuffle)

player.play (playabl

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

YN N2tk ' Ny

) while (repeat);

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




nirao 7y niivo NIXNAIT - N0 7y NI7IYo

D'V 7Y NI7IYD YIX'A7 DNI0IDIN n'oa 32 int
(int, short, byte, char) n»7720'® D'0I19'0 7y 1 =
3 11
~ Unary bitwise complement ~3 11111111111111111111111111111100
<< Slgned|eﬂsh|f[ -3 11111111111111111111111111111101
>> Signed right shift 32 1100
>>> Un3|gnedrlghtshlft =3>> 1 11111111111111111111111111111110
& Bitwise AND -3 >>>1 01111111111111111111111111111110
A Bitwise XOR ?i & 3nMmpn
| Bitwise OR .
iYW DM DN Y e
?i & 0xFOn ‘7, nni
w "
. .
win'y Casting (nQnn)
X D'WTI' DX NI (DM90N IX) 19001 7'NN) Sometimes it is desirable for a variable of one
MINIAN AT type to be considered as belonging to another
00000000000000000000000000000001 - 1= in an operation
00000000000000000000000000001111 - 15m= Wesaythe variable is cast to the new type

Syntax: (type)operation/variable
D'V IT'0 727 Yy1anT 21 NNKINY NI7IYon NItV
UNg!
niyxnxa IPAddress 1x'7 'R ,6 72207 q'wpna
27NN int
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Example — find what’s wrong Alternatives
int a = 10;
int b = 20; int a = 10;
System.out.println("average=" + (atb)*(1/2)); int b = 20;
System.out.println("average = " + (a+b)*((double)l/2));
System.out.println("average = " + (a+b)*(1.0/2));

// will the following work?
System.out.println("average = " + (a+b)*(double) (1/2));



Implicit Cast Implicit Cast (Cont.)

« Automatic conversion between data types

« Occurs when data types can not be compared as is inta = 4.5; // implicit cast from double (4.5) to int (4),

int x, y;

double d;

x=3; y=25;

d=x+y; // d gets 8.0000

static field

J1wn ' (class variable) static V7 Tamn nTw
D'IoN L' AINY?

17U NNX NIN7aNN PIrTa nn'yp =

251 (instance variable) static 7 Tam 'k nTY DX
1YNN UTN NINWN X1 UTN 07"AIX XY DYD
.NT OPaIRY

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 q = new Point(2,2);

compilation error

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

static method

n>1wn n1X (class method) n'wvo nTINN
O"aINY

(this) 'mon vpmaIR 'R =

nX (instance method) n'ovo NI'kw NTINN
NT VP™AIX .D'I0N VPR NION™NN N T'AN
nTINN2 (this) 'nonn vPMIRD KN
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p.x = 3; p.y = 3; p.useCount++;
p.origin.useCount++;

System.out.println("(" + q.x + ","
System.out.println (q.useCount;

System.out.println(q.origin == Point.origin);
System.out.println(q.origin.useCount) ;

*AY P qaon dnikg nwna = true

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

Even More Tips

Late submissions / appeals on homework
grades?

Please contact the grader

m odedelba@post.tau.ac.il

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
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