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by value ' uvN1S N1avn

,0'7272n oMpn von N (npnyin *'v) by value nvn® N1avn
Java v |In2>'Ta 7Tm oy NIt Apmyn NNoN NN WNT'Y

?NX2N TN 0'9TN NN ,7unY
public class CallByValue {

public static void setToFive (int argqg) {
arg = 5;
}

public static void main(String[] args) {
int x = 0;
System.out.println("Before: x=" + x);
setToFive (X) ;
System.out.println ("After: x=" + x);
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Primitives by value

STACK HEAP

— D'MYVI 0D'71172 DNWN
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“Before: x=0"
args main @

public class CallByValue {

CODE

public static void setToFive (int argqg) {
arg = 5;
}

public static void main(String[] args) {
int x = 0;
System.out.println("Before: x=" + Xx);
setToFive (x) ;
System.out.println("After: x=" + x);

}




Primitives by value

STACK HEAP
arg 6 setToFive
X 0
“Before: x=0"
eligr main @

public class CallByValue {

CODE
public static void setToFive (int argqg) {
arg = 5;
}
public static void main(String[] args) { nn''on println v .]an7

int x = 0;

NXPZINY DI7NN NnhXM NX
System.out.println("Before: x=" + Xx);

setToFive (x) ; INIwn Stack -n 7y N1y
System.out.println("After: x=" + x);




Primitives by value

STACK HEAP

“After: x=0"

X println

X 0

“Before: x=0"
aligs main @

public class CallByValue {

CODE

public static void setToFive (int argqg) {
arg = 5;
}

NX NN"ON main v 1NNY7
public static void main(String[] args) {
int x = 0; NXPZINY DIMn NNxXN

System.out.println("Before: x=" + Xx); MNIYnN StaCk -N |7_U NIy

setToFive (x) ;
System.out.println("After: x=" + x);
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import java.util.Arrays; //explained later...
public class CallByValue ({

public static void setToZero(int [] arr) {
arr = new int[3];

}

public static void main(String[] args) {
int [] arr = {4,5};
System.out.println ("Before: arr=" + Arrays.toString(arr))
setToZero (arr) ;
System.out.println ("After: arr=" + Arrays.toString(arr));
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Reference by value

STACK
/
arr -1
args main @

HEAP

public class CallByValue {
public static void setToZero(int [] arr) {

arr = new int[3];

}

public static void main (String[] args) {
int [] arr = {4,5};

setToZero (arr) ;

CODE

System.out.println ("Before: arr=" + Arrays. toString(arr))

System.out.println ("After: arr=" + Arrays.toString(arr));




Reference by value

STACK HEAP

“Before: arr="

$<

args main

arr =

“Before: arr= [4,5]”

public class CallByValue {

public static void setToZero(int [] arr) {

arr = new int[3]; CODE

}

public static void main (String[] args) {
int [] arr = {4,5};
System.out.println ("Before: arr=" + Arrays. toString(arr))
setToZero (arr) ;
System.out.println ("After: arr=" + Arrays.toString(arr));




Reference by value

STACK HEAP
“[4’5]”
ar \"gm< A “Before: arr="
0
arr il o ]
— “Before: arr= [4,5]”
args main 0

public class CallByValue {

public static void setToZero(int [] arr) {

arr = new int[3]; CODE

}

public static void main (String[] args) {
int [] arr = {4,5};
System.out.println ("Before: x=" + Arrays.toString(arr));
setToZero (arr) ;
System.out.println ("After: x=" + Arrays. toString(arr))




Reference by value

STACK
/
arr -1
args main

public class CallByValue {

public static void setToZero(int [] arr) {

arr = new int[3]; CODE

}

public static void main (String[] args) {
int [] arr = {4,5};
System.out.println ("Before: arr=" + Arrays. toString(arr))
setToZero (arr) ;
System.out.println ("After: arr=" + Arrays.toString(arr));




STACK

Reference by value

arr

args

main

}

public class CallByValue {

public static void setToZero(int [] arr) {

public static void main (String[] args) {

arr = new int[3]; CODE

int [] arr = {4,5};

System.out.println ("Before: arr=" + Arrays. toString(arr))
setToZero (arr) ;

System.out.println ("After: arr=" + Arrays.toString(arr));
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public class CallByValue ({
static int global = 4;

public static int increment(int [] arr) {

int local = 5;
arr[0]++;
global++;
return local;

public static void main(String[] args) {

int [] arr = {4};

System.out.println ("Before: arr[0]=" + arr[0] +
"\tglobal=" + global) ;

int result = increment(arr) ;

System.out.println("After: arr[0]=" + arr[0] +
"\tglobal=" + global) ;

System.out.println("result = " + result);
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Heap, Heap — Hooray!

}

STACK
HEAP
- . ”of
X ~
In In
eforé:
arr[0]=4
A1
s CallByValue.global
args main 4
public class CallByValue { /
static int global = 4;
public static int increment(int [] arr) {
int local = 5; CODE
arr[0]++;
global++;

return local;

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

int [] arr = {4};

System.out.println("Before: arr[0]=" + arr[0] + "\tglobal=" + global) ;
int result = increment(arr);

System.out.println("After: arr[0]=" + arr[0] + "\tglobal=" + global) ;
System.out.println("result = " + result);




Heap, Heap — Hooray!

}

arr[0]++;
global++;
return local;

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

int [] arr = {4};

STACK
HEAP
local 5
SR / Kfter:
arr - . arr[0]=5
increme obal_t
eforé:
result 5 : arr[0]=4
A1
2Ulf CallByValue.global
args main 4
public class CallByValue { //
static int global = 4;
public static int increment(int [] arr) {
int local = 5; CODE

System.out.println("Before: arr[0]=" + arr[0] + "\tglobal=" + global) ;

int result = increment(arr);

System.out.println("After: arr[0]=" + arr[0] + "\tglobal=" + global) ;

System.out.println("result = " + result);




Heap, Heap — Hooray!

STACK
. v
X arr[0]=5
printn alobal=s
eforé:
result 5 : arr[0]=4
A1
2Ulf CallByValue.global
QIUs main 5
public class CallByValue { /
static int global = 4;
public static int increment(int [] arr) {
int local = 5; CODE
arr[0]++;
global++;

return local;

}

public static void main(String[] args) ({
int [] arr = {4};
System.out.println("Before: arr[0]=" + arr[0] + "\tglobal=" + global) ;
int result = increment(arr);
System.out.println("After: arr[0]=" + arr[0] + "\tglobal=" + global) ;
System.out.println("result = " + result);




Heap, Heap — Hooray!

STACK
HEAP
5 result = 5
fter:
X - arr[0]=5
printin obal=5
eforé:
result 5 : arr[0]=4
A1
2Ulf CallByValue.global
QIUs main 5
public class CallByValue { /
static int global = 4;
public static int increment(int [] arr) {
int local = 5; CODE
arr[0]++;
global++;

return local;

}

public static void main(String[] args) ({
int [] arr = {4};
System.out.println("Before: arr[0]=" + arr[0] + "\tglobal=" + global) ;
int result = increment(arr);
System.out.println("After: arr[0]=" + arr[0] + "\tglobal=" + global) ;
System.out.println("result = " + result);
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java.lang.Math
java.util.Arrays
java.lang.System
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NIMYN anni nizan

directories, ) nI'P'NN N1an |'2 NAXRNN NNy
Tign Ni7an a1 N vp'Nea (folders
(packages)

package il.ac.tau.cs.softwarel.examples;

===l

: o public class SomeClass |
== ac

[j”Ei?tau public =static void wain(3tring[] args) |
B2 5 fl..

- }
EI---I,:_:- softwarel

K
Z

== examples
- fﬁ:, Snmeclass.classp//

)] SomeClass.java
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import VOWN

“TIPN NX 7270Nn NpP7NN 7Y XD nnwl win'y

System.out.println ("Before: x=" +

java.util.Arrays. toString(arr)) ;

YN DU XIAT MY XN Dwa wim'y 1on7 Nt
(NP7nnn NTan 7un) yalpn

import java.util.Arrays;

System.out.println ("Before: x=" + Arrays. toString(arr))

Java nowa 1 n1dIN 28
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import VOWN

[N NNMION 17NN NIR7NN 2NN YIN'Y D'YIY TUKD
T'N' IMport VSYNI NIFP7NNN 7D NINY DX K27

import java.util.*;

System.out.println ("Before: x=" + Arrays.toString(arr)) ;

import VOYNI NIX W' INI7D ,'A'0NI7Y 'K -2 WIN'Yn
‘N'7'2aN NN 7D Y 7o)

// for classes directly under subpackage
import package.subpackage.*;

// for classes directly under subsubpackagel
import package.subpackage.subsubpackagel. *;

// only for the class someClass
import package.subpackage.subsubpackage2.someClass;
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static i1mport VOYN

NNYN NX NIMYN 2ANn7 Xa"7 |na Javas n 7nn
yan'n% 7oal (static import) 'ovon nINwNN IX
TIPN Q1A NP7NNN OV [I'¥N

package il.ac.tau.cs.softwarel.examples;
import static il.ac.tau.cs.softwarel.examples.SomeOtherClass.someMethod;

public class SomeClass ({

public static voi ain(String[] args) {
someMethod ()~

* -1 wnnwn? N1 static import 2 na
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I'2 77N TIN'YY 2V T'yn NINY 7w T 17710 R
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ambiguity 2xI' oW ININQ NIZ7NN QY NI7'an 7¢ RIA*
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NIX] [AX7 DIWWTI DTN NIN'9N N0
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("name pollution") *Tn
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ni'p'n 7w niny 7onn CLASSPATH nwa na10 ninwn 0"y
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(N7v9nin Nd>YNA '17N) N2'202 NINWNN NOTAN
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(classpath ix cp 7aTh
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jar

D'712' DN NIZ7NN 7¢ 2172 19010 DANINIRT?7 DN NIDIN {790 UKD
2'2IND [NIX TINNY

N TAX YaIR? Ni'?nn oon nnix (Java ARchive) jar n1inn
IN7Y M50 NI7'aNN N1an 7y vy

NINNNI ZIp, tar, rar (12> NMIT NNDINA 721PNn7 DRIN VAISN

jar -nN YaIp DX 0N97 MIX 'K NITNXRN NIZ7NNY WNNwa? 1)
N'1DINN 7Y CLASSPATH 7 19'0In7 N1

IN DTIPON NMIYN N wnnwn? N1 JDK -nn 770 XN jar N1INN
NIN'SN N2'20 NN
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APl and javadoc

7wn?) class walp 1 X7R 970 2m yaig o0 Xw iy jar -n yaup
(DX NPT 1p'wn

D'ANYUNAI NN DX INWTD NIDIN 290N jar 72w Nip? 11 'R
?0N'X TIAYY? '73|'w T ,jar -n )IN2 0'R¥NIN

V5NN ,TIV'N JA0N DA NINS0N DY TN 7907 72171 N1DINN D71V
217" NIN'D DY TN DNYANT DMWY L, NIRZ7NNN DINMNENIMY N
DN YIN'YUN [9IX 7Y

0'02 7y html vn191 *VNIVIX TIY'N N77INN javadoc DWA N1dIN
AN YR QA2 1Y'9INY TIV'NN NNYN

(Application Programming Interface) APl miabon nt Tiy'n

nivn N wnnwn? N1 JDK -nn 77n X'n javadoc n N1IN
NIN'SN N2'20 )INN IX NTIEoON
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/** Documetntaion for the package */
package somePackage;

/** Documetntaion for the class
* @author your name here
*/

public class SomeClass ({

/** Documetntaion for the class wvariable */
public static int someVariable;

/** Documetntaion for the class method
* (@param x documentation for parameter x
* (@param y documentation for parameter y
* @return
* documentation for return value
7/
public static int someMethod(int x, int y, int z) {
// this comment would NOT be included in the documentation

return 0;



Java API

7Y N'™M50N NIR7NN 75 NX NTY'N Sun N1an
INX javadoc NITya NIay n771n1 Java nov

MY XXNIN X701 9'7n TIY'N

http://jJava.sun.com/|2se/1.5.0/docs/api/
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D'INX D'0I9'V 7¥W NAdIN DAY D'OIS'V NIN'TAN NIP7NN
(Dnxya Nnip7nn IX DYTI0Y)

(object) nxy X7 npP'7nn 7w (instance) yoin

DY '"ON D'XY DN NIP7nn 7w 0'woInn 75 Java nswa
TA72 NIMON T XN DNYIX NWANI (D'N1IIX)

27007 1wy yom 9
(data members, instance fields) nina
(instance methods) o'nnw
(constructors ,0'X11) 7INNN NI'X7219
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DMYVI NIZ7NN

VNl TN _0"A'0'N"MO DY'XY D'0I9'0] YIN'Y Ol 12'X1 12D

NIMTANN NI7Pn DN7 W' DN UIN'YUN NINDY Q7YY 11'R) DA
(M109IX NONYNI new -N 1IV9) NIN'ION

NITYI9) NI'MY' 'MW NQYN N7X D'OI9'0 OV NTIAY D 12'R)
VTN NX 7ONn :nyYyn
DXV7? NYWAT N1 DYTY NINYN :AMoan

(D"J'U'YJ"\D D'OID'U) D'"TIO' D' INWNN NIV NNRT

int i=5 , J=7; :MTand XNaIT

D'wom on "world" -1 "hello" w DwWl int 7w D'vomon j-I i
String v
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yoin '"nnvy

NPZ7NNN 7Y 010N YoIn 7V NI7Y9In TWUKX NI'XZI9 — YOI '"MINY W' NIz7nnY

'NIN YOIN NNW N7vo5n 7w 1'ann
objRef.methodName(arguments)
'NNDAIT?
String str = "'SupercaliFrajalistic'"’;
int len = str.length();

;(static) npP7nn NNY 't MY NNT
className.methodName(arguments)
'NNAITY?
String.valueOf(15); // returns the string “15”

'Na% DIY D' T'R9N] DMYENN AW wnwn () DT 091N D Y 'y

Java nowa 1 n1IN
2'aX 7N NV'0NANIIN

41



Nnin"'e NIZ7NN1d Uin'y

|N" DZ7IX1 ,NP7NNN 2ANID 79'0 YWX ,NI'0'0Q NIIDN N?7NN 019'07
NN NIKA W'Y 'y ANIF NIAOYM NI7IYS 0Dxyvn oy yya?

TIV'N Yalza 7wn? %7 poon 710! NI'o'oan NNDNN NN
D'YNINN 0N 'R X71 D'YIY 1770 D'NNYN AR RN [1D) TIV'DN
DN7Y NTINN NXI D'NNYN DN'MN DR 019! TV

AI'Y NVWN 7Y DTENNN 117 2x Nax'nn Turtle np7nna jp1ama
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/3 Turtle - Microsoft Internet Explorer

Fil= Edit Wiew Favorites Tools  Help

— P e
) I i 7 B
pi Search 1. Favarites {} | :

Q= O X B G 24-1Jid T
Address I@E:'l,Ohady'l,courses'l,advanced javatwernererlS|Exer cisesiEx 1) ex1APT Turtle. html | | rt e AP I

Class Turtle

java. lang.Chiject

|
+--Turtle

public class Turtle - 72INNIX N'¥7119 — 'N12
Frtends aua e Chuect 7¥ D'YUTN D'YOIN X7 N1
DV 'N127 XN MY Np7nnn

New IVISINN

& Turtle 15 a logo turtle that is used to draw. a turtle has a pen attached to a tail If the tail is down the turtle draws as it mowes on the plane.

Constructor Summary

Turtle ()
constructs a new turtle DIAIO 2 Ilj_ -I'IjD] - Dlnljw
Method Summary -0IY
double | opnn Le ()
returns the direction which the turtle is facing
=tatic int etDela (J I - I
B ) e DI'N — np'7’nn 'mNv .1
toble | ety ,0'10n DXY7 D'oNn''Nn
returns the % coordinate of the turtle's location
e ety () static n'anion
returns the ¥ coordinate of the turtle's location
- v hide ()
hides this turtle

T - WX D'NNY — YyoIin "My .2
mowes the turtle to it's mutial location and orientation
rotastoem ] .0'1on DxY7 D'oN''Nn
v p—— win'y "y n'ion nxy7? nor
NTI7IN 1109IN]

boolean

woid

JumpTo (int newX, int newy)

moves the turtle to the given x,y location without drawing a line from the current location

static veld|main (java. lang.String[] args) 43
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Method Summary

double

getingle ()
returns the direction which the turtle is facing

=tatic int

getDelay ()
return the delay the turtle

double

getXi)
returns the % coordinate of the turtle's location

Turtle API

double

get¥i)
returns the v coordinate of the turtle's location

waid

hide )
hides this turtle

weid

home [}
moves the turtle to 1t's mitial location and onentation

igTailDown ()

boclean

isVisible [}

weid

JumpTo iint newX, int newY)
moves the turtle to the given x,¥ location without drawing a line from the current location

statcic weid

main (java. lang. 3tring[] args)

woid

moveBackward (double units)
moves the turtle backwards by the given units.

weid

moveForward (double units)

moves the turtle forward by the given umits,

setAngle (double angle)
sets the angle of which the turtle is facing to the given angle

=tatic woid

setDelay(int _delay)
sets the delay of the turtle motion in miiseconds - default delay is 0

:V9INn 'NMiNY 7w 0'a10
— (queries) nin'‘nxw .1
TN Y DN7 W'Y D'NNY. ©
AXN NN DAWN X791 e
DXYN
DY D'AIO] |ITI XAN IY'wa  °
NIN7'RY 7Y

— (commands) niTipe .2
ATNIN )W X772 0NNy e
A¥N NX DAYN 75 0T e
D'2V19 DN I'7VY DXVUN

E— ¥eid| cetWisible (boolean visible)
sets the wisibility of the turtle
void | chonr (]
shows this turtle
veid|yailDown i)
sets the turtle tal down
e idlpailup ()
sets the turtle taid up
woid

turnlLeft (int degrees)
turns the turtle left by the given degrees

woid

turnRight (int degrees)
turns the turtle rght by the given degrees

nowa 1 n1DIN 44
)N NO'0NNIN




vin'y nNnailt

public class TurleClient ({

public static

void main(String[] args) {

Turtle leonardo = new Turtle();

if (!'leonardo.isTailDown())
leonardo.tailDown () ;

leonardo.
leonardo.

leonardo
leonardo.

leonardo
leonardo.

leonardo
leonardo

.moveForward (50) ;

.moveForward (50) ;

.moveForward (50) ;
.turnRight (90) ;

file Tools Speed Help

w.Software 1 using Java Course - Tel-Aviv University - LOGO Turtle

moveForward (50) ;
turnRight (90) ;

turnRight (90) ;

turnRight (90) ;

[v]

[{]
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e LOGO Turtle Software 1 using Java Course - 10 x|

File Tools Speed Help

| »

Vin'y NNAaIT Ty

public class TurleClient {

4]

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

Turtle leonardo = new Turtle();
leonardo.tailDown () ;
drawSquarePattern(leonardo, 50, 10);

public static void drawSquare (Turtle t, int size) {
for (int i = 0; i < 4; i++) {
t.moveForward (size) ;
t.turnRight (90) ;

public static void drawSquarePattern (Turtle t, int size, int angle) ({
for (int i = 0; i < 360/angle; i++) {
drawSquare(t, size);
t. turnRight (angle) ;

Java nowa 1 n1In 46
2'AN 7N NV'0NAMIN



"LLUT ITINTT

21NIX TN77 0DMY X AN NIWYY? VT IMAINT nn

D'NNYN NX N7'NNO71 n7'On X7 Turtle np7nnn vin
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