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by value D" VNS NN2AVYN

,0'7272n 0" 1v0n N (npnyn *'y) by value nxun1o nnavn
Java v |ND'Tn Tm oy nir npmyn NNoN NN YA T'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

X ~~~-pdmln\ N'N21IN NTINNA 17N 1R
U XY

y O
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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

HEAP

STACK
arg S setToFive
X 0
args main

<0

“Before: x=0"

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=" + Xx);

> setToFive (x) ;
System.out.println("After: x=" + x);

CODE




Primitives by value

STACK HEAP
—
X println
X 0
args main @

“After: x=0"

“Before: x=0"

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=" + Xx);
setToFive (x) ;
System.out.println("After: x=" + x);

:}> }

CODE
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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 HEAP

/
a Arrays.toStrin
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));




Reference by value

HEAP

STACK
- ~\$<
arr -1 I
args main

“Before: arr="

“Before: arr= [4,5]"

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

> setToZero (arr) ;

CODE

.toString(arr)) ;

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




Reference by value

STACK HEAP
“[4,5]”
arr \~-$Zero< -0 “Before: arr="
0
arr -1 ]
. o] “Before: arr= [4,5]"
args main
A —

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 HEAP
] “[4,5]u
/
2 W ~O “Before: arr="
0
arr -1 ]
| o | “Before: arr= [4,5]"
angs main .
A —

}

public class CallByValue {

public static void setToZero(int [] arr) {

arr = new int[3];

public static void main (String[] args) {

int [] arr = {4,5};

CODE

System.out.println ("Before: arr=" + Arrays. Y [String(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
4
- . ”of
X ~
In In
efore:
™= arr[0]=4
A1
arr 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!

STACK
HEAP
local 5
/ After:
arr - . arr[0]=5
Increme global=5
Before:
result 5 arr[0]=4
/” global=4
arr CallByValue.global
args main 8 @
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};

int result = increment(arr);

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

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

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




Heap, Heap — Hooray!

7 After:
X arr[0]=5
printin global=5
Before:
result 5 arr[0]=4
/” global=4
arr CallByValue.global
eligle main S5
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!

5 result = 5
After:
X : arr[0]=5
printin global=5
efore:
result 5 arr[0]=4
/” global=4
arr CallByValue.global
args 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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D'NINY 7¥ 01900 N7 7Nnn
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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 NAXNN NNy
Tin 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))
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import VOWN

N2 NNION N7'2NN NIZ7NN2 2NN) WIN'Y D'YIY TWUKRD
T'N' Import VOWNI NIZ7NNN 70 NINY DX X"

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;

Java nowa 1 n1dINn
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NNYN NX NIMYN aNn7 Xxa"7 |na Javads n 7nn
yan'n% ool (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 ()~

* -2 wnnwn? N1 static import 2 na
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("name pollution™) *n
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?byte code n IX Vnin
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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 nninn
IN7Y M50 NI7'aNN N1an 7y vy

NINNNI zip, tar, rar (12> NMIT NN2INA 721PNn7 DRIN VAN

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

IN DTIPON NMIvN N wnnwn? N1 JDK -nn 7270 X'D jar n2INn
NIN'SN N2'20 NN
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APl and javadoc

7wun?) class walp 1 XX 970 2m yaig o0 Xw iy jar -n yaup
(DX NIrT 21N

DINYNAI NIXAON DX MWD NIDIN 790N jar 72'pw NIz7 1D 'R
?0N'K TIAWYT? DI'Y D jar -0 1M 0'RYNIN

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 vnI91 *VNIVIXR TIV'N N77INN javadoc DY NN
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(Application Programming Interface) API miabon nt 1iy'n

nivn n wnnwn? N1 JDK -nn 77n X'n javadoc n NN
NIN'SN N2'20 NN IX NTIPON
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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

7¥ N'M90N NIPNN 75 NX NTY'N Sun N1an
INX javadoc N1yl NIay n771n1 Java nov

MY XXNIN X701 9'7n TIY'N

http://java.sun.com/j2se/1.5.0/docs/api/
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INIX 1907 W' (copy-paste) NnnxX DySn (NI' y'oIn TIp YO DN
(W) N'x7197

1IYUN DX XVAT7 TWOK DXRN PITA7 W' NNT X7 72X NNIT y'omn TIipn OX
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(refactoring) '1an 2INDY

DY [N7 KXNINY TV NINDWY )2 72 (AW TIR 2MOW 7w NI7IVO v

Y7n" (X1 DTN QYA 1'RY DMWY TIZ YOR ND'ON (XNAIT?
(extract method) "nTiNn%

QWA 2170722 YAl N7RD NI7IVO 7¢ 71TA 1901 OX1 NIINNKN D1IYA
D90 NndAl w2 |'aT aI7u7n .Refactoring

http://www.refactoring.com/catalog/index.htmi

D"UNIVIN DMWY NNworn (Eclipse Nnin17) niTim NIM's NiIno
IIN9> N¥'N72a

NI'APY 10IN 7Y N2 NI'YA NID 'UNIVIN Y7 NOTY AINDY VINA
NIT YXINN XIN YR N7 NIMwyn

TIP YOp NTINNT YI7'N IN DAY NIX2 NINWN DY N97Nn 7wunY
MmN NINYNI 17NN

nova 1 n1indava
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N1DIN NDYNA 7901 NIp7?

(server ,NY DA X171 D'YD7) 17 D'RIPY M KIN — (supplier) poo

DA X172 D'MY97) D YNNWNY M IX 7907 Xpw M KiIn (client) nip%
NNAIT .(user ,unnwun

public static void do something() {
// doing. ..

}

public static void main(String [] args) {
do something() ;

}

do_something () N'Yj2I9N 7W ANIPY X' main N'¥72190 IT NNAIMTA
main 7Y N'P90 X'N do_something

Java nowa 1 n1dINn
2'aX 7N NV'ONANIIN

46



N1DIN NDYNA 7901 NIp7?
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public static void do something() {

// doing. ..

Supplier.java

}

public static void main(String [] args) {

do something() ;

}

Client.java

NI?'ONN NIR7NN — NIMD0 NA'MDA 701V N1JINN NMYYNA Tad1 77N
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n'yvan

NINN DX 'TNNIEDN90N Y 727100 divide NINYWA 212N (XNAIT?
‘DN7vw

public static int divide (int numerator, int denominator)

{..

.}
NN71VDI N'¥72190 A7 101 770 Aawin v 0'RIIZN 2NYT
2 -1 6 D'VMIARN DY N7 K71 OX DNZI9N V'TRN AN N2 T ,7unY
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"Let us speak of the unspeakable”
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/**
* @pre denominator '= 0 ,
d “Can’t divide by zero"
*
* @post Math.abs ($ret * denominator) <= Math.abs (numerator) ,
2 "always truncates the fraction"
*
* (@post (($ret * denominator) + (numerator % denominator)) == numerator,
w3 "regular divide"
3/

public static int divide (int numerator, int denominator)

Jose nwa 7D 7y 001an 'annn
N'X71190 91AN NI' YK NTINN D'MY97
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divide -7 AINN WON NTIN

/**

* @pre (denominator !'= 0) || (numerator !'= 0) ,

& "you can't divide zero by zero"

*

* @post (denominator == 0) && ((numerator > 0)) S$implies

* $ret == Integer.MAX VALUE
3 "Dividing positive by zero yields infinity (MAX INT)"

*

* @post (denominator == 0) && ((numerator < 0)) $implies

* $ret == Integer.MIN VALUE
= "Dividing negative by zero yields minus infinity (MIN_INT)"

*

* @post Math.abs($ret * denominator) <= Math.abs (numerator) ,

= "always truncates the fraction"

*

* @post (denominator !'= 0) $implies

* (($Sret * denominator)+ (numerator % denominator)) == numerator,
*

"regular divide"
*/

public static int divide (int numerator, int denominator)
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public static String [] messages = new String[INBOX CAPACITY];
public static int head = 0;
public static boolean isIntialized = false;

public static void init(String login, String password) {
// connect to mail server...
// put new messages on the messages array...
// update head
isIntialized = true;

}

/**
* @pre isIntialized , "you must be logged in first"
* @pre head < messages.length , "more messages to read"
* @dpost "returns the next unread message"
*/
public static String getNextMessage () {
return messages[head++] ;

}
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/**

3 a Am array sorted in ascending order

L X a number to be searched in a

* the first occurrence of x in a, or -1 if not
L exists

*

L "a 1s sorted in ascending order"

*/

public static int searchSorted(int [] a, int x)
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