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class Version {
private static Version free_list;
private Version() {}
public static Version alloc() {...}
public Version free() {...}
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class Version {
private static Version free_list;
private Version () {}

public static Version alloc() {...}
public void free() {...}

String value;
Version previous;

MW D'NXRY N112% 021D R? MNP e
DMXRY N1I22 n210' 1D alloc nTRMNDN @
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public static Version alloc() {
if (free_list
return new Version();

else {
Version v
free_list
return v;

¥

fr
V.

¥

null)

ee_list;
previous;

public void Version free() {

this.value

this.previous

free list

null;
free_list;
this; }
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NTW ;NP2NNAN DMXYN 202 gMmun free_list nTwn e
NN NMTYA (VOI1N NTWN 2'72n%) NpP2Nnn nTwd 1dIN
static nnonn

2W NTWY NMWP previous DWN ,NP2NNN W NN"WI @
(VOI1D NTW) NMN"WN NR 2'VONW DRYN

DMXRYN 202 9MUN NTW? NP free_list nwn %2R e
(class field ,npYnn nTW) NPYNNAN

;(class method) np?nn Nw IR NMT¥NND RN alloce
%Yy ®71 Version.alloc () ™ %Y M1 w nYo1N RN
MTW? NWM N2 W ;AP2NNN W YOIN R1INW DRY
N1P?2D 228 ,MpP20 NP2NN2 WNNWN? N210" RN ,NP2NnNn
(NMTD1 private) DN D'NINWI MTW? D2 DWW N2 W
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Version v1 = Version.alloc();
C we use the object that vl refers to
vl.free();
Version v2 = Version.alloc();
vl.value = "something"; an error!

NNATL TWRN 1222 NWP N1 DADN 22D T2 @
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11127 2102 R DD R1n (memory leak) 11121 noHT e
NOYT ORN) MWIIODN 1NNIWN X2 2R NRPIN DRY :WNON

(?129W NNAITA DD RN DT
java.io.FilelInputStream 1is

= new FileInputStream("C:\grades.dat");

we the input stream
is.close(); werelease the object; shouldn't use it later

22210 1D0N P MNOD? D'NYD? NMWORND N2YONN NDIYN ©
NNW? 21WN ;22210 ARWN R1N NIND PP 1021 ,0'82p YW

1NIR D1DMIX R2W Y2112 ARWNN NR
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D'WPNWNWY (design patterns) 12N n1man My w e
nP2NN MTwI

NNMON NPYNNN TR DRY P WW NNVIN T'N'N NN e
(singleton pattern)

Yw narn N (flyweight pattern) nx¥1 Ypwn nane
XY NN 202 NN 11N Y1 222W NARITI D'WIIPN DINXRY
YXI7 AWORNI 1117 101N N7 ;11N VWOIN 2X¥ND DY TNR
equals mprNIa == DY NMXRNWN

NN PINN java.lang.String.intern() mmwn e
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RIPANP!

class Paragraph {
public final static int DIR_LTR =0x01;
public final static int DIR_RTL =0x02;

public final static int ALIGN_LEFT =0x04;
public final static int ALIGN_RIGHT=0x08;
public Paragraph (int style) {...}
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class Paragraph {
public final static int DIR_LTR =0x01;

public Paragraph (int style) {...}
¥

Paragraph p = new Paragraph(
Paragraph.DIR_RTL | Paragraph.ALIGN_RIGHT
) ;
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class Version {

private static Version free_list; nullisok

class Paragraph {
public final static int DIR_LTR =0x01;

TN 210N ANNWNN DYDY ;P'O0N R? NT D'NYDY 22N @
DN2 2902 MIXW DA"N 2V YTINY 719V NINNRN DY DN
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class Sentence {
private static Set prepositions;
static {
prepositions = new HashSet();
try {
FileReader r
= new FileReader("preps.txt");
. read the file and fill the set
} catch (IOException e) {...}

¥



71NNNN *PIn

,NP2NNNN NMN'W N2YON 1199 YRIN "ORLVON 21INNRN @
0'R12 22101 NpP2nn "M1'w 571D

1NNR 'P10D D2 21R1) DMORLVO 21NNR "WIA NND WY DR ©
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D1pn2a (singleton) T'n'n nan2 wPNWNY IR TV @
DY 2W 2N 1ON1 NP2NNN 2ARD ;02NN AP2NN NTWI
NP2NN2 DMNXRYN 202 9INMUNW 7"

class MyClassStatic {
instance fields
public MyClassStatic () {...}
instance methods
}
class MyClass A
private final static MyClassStatic mcs
= new MyClassStatic();
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(reflection) mo»pnwan

1"PT (MTWI1,0'N1NW ,NMIP2NN) TIPn 2W N1ann ,NNR'Ad e
TIPN N1AN DR NPN2 TWORNI N¥"M N1

NP2ND ,MP2NN 0" N2 D'PRYNW NP2NND W e
T2 AP2ND , 0NNV NpP2Nn ,NI22N NARMNW
D'R12% NpPO’NN

DM ARMPDN D'MRYN NITYI D'NIN'WI ORI 2'YON7 1NN @
ava.lang.Class
ava.lang.Package
ava.lang.reflect.Constructor
ava.lang.reflect.Method
ava.lang.reflect.Field
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VersionedString vs =

Class x = vs.getClass(); an Object method

Class y = VersionedString.class; literal

Class z = Class.forName("VersionedString");
static lookup

D'VION 22 NXR 'TNN? 210 NP2NNN NR ARMPDW DRVYN ®
MTYUN DR ,NUNNHNI N2NIN RN N DR ,NANW NR 01222
N2W D'R12N D'NNVUN NR ,N%W

2TNNN N1 W12 WIN'W 71N OXRY 1M ,50UN7 e
VersionedString a
= (VersionedString) z.newInstance();
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R21,0'NMN"W1 MTW 2W NINTaN 01IR P11 X2 RN NpP2Nnn e
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R1N ,ND TV 1NIR 1228NW 10D ,N1IR’2 NIDIN2 NINWA NN @
(visibility) mx11 *pin oy ,0%wW VYNO " N2OWIT IND
DMIN'N 1T

XY NIN'W? 11297 17NNV 1R ;00 W 12T 202 :NINYW e
DW ND TY NN D190 209 22X ,"MMIR 1NVYN IR

vi.add( new Integer (3) );
printPrimes( new int[] { 1, 2, 3, 5, 7 } );

DW ;NMP2NN W NNRXR 222W ,N172N 2W 901X :N1MN2DW 1T @
M22NN Q0IXR ;NP?2NNN DWI1 N22NN DWN 20N D190
N22N2 NIP2NNN J0IRT (211N NRII R1INW MIN?) N1VW
N1vY

DYWITY IR ,N222N2 ,N02NIN MR N1NTNMN 1T @



212710 A1 N1 NMMDWN 2NN DXRY

N2 MP2NN TAN? TWOR :N1DW "NWUD 1NN 17 W e
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NI'NMIIR NIP2NN IR D2 TWOR] @
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N'NMID NP?2NN W 1N VIWDN 210N @
public class PersistentVersioneddString
implements VersionedString {
public static class PVSFilter
implements java.io.FileFilter {
public boolean accept(java.io.File f) {
return f.getName() .endsWith(".pvs");

}
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NNWW N72 V1D 02T 227 N2 NP2NN RN 1D AP2NN e
NMIRMNN AP2NNN DW NR 2210 R2NN
FileFilter filter = new
PersistentVersionedString.PVSFilter();
File dir = new File("/Projects/oopj");
File[] files = dir.listFiles( filter );

DIW 'R ;1'0172N7 DRNXRY DN N'NMIDN AP2NNNAN DNV °
NMIRMNN AP2NNAN DMNRY 1'21 D1 WP

DN ,NMIRNN W DT YD RN NMNNIONW 2221 IR e
D2 ,]NNW 2W AP2NNN NMITW 207 NWa? 021D ]NNY 2V
(protected-1 private) D210 MTW?
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[(public NMYT2IN NIR) NMI2R NIR N'NION NP2NNN DR @
DMNOIN DI'R AP2NNAN DMNXRY 22X ,ANDIN N2W 01OV
DN'2R NONMNN W OR

public class PersVS ... {
private static class PVSFilter ... {...}
public static FileFilter getFilter()
{ return new PVSFilter(); }

FileFilter f = new PersVS.PVSFilter(); error
FileFilter f = PersVS.getFilter(); ok



NN APINNY WIN"W T1Y
20 WIN'MATY NPPNN R1n Version e
NMR 1"Non? 7Y ,LinkedVersionedString
public class LinkedVersionedString
extends VersionedString {
private class Version {

¥
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20 DXRYY W’ DAN TNR 20W DMNMRY W NPINND @
17W YOI1NN MTW NXR DN 022NN NP2NnnNn

public class Outer {
private int o;
public class Inner {
private int 1;
public void set() { i = o; }

public int get() { return i; }
}
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public class Outer {
private int o;
public class Inner {...}
public Inner getInner() {
return new Inner(); }
public void increment() { o++; }

Outer x = new Outer();
Outer.Inner yl = x.getInner();
Outer.Inner y2 = x.getInner();
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Outer x = new Outer();
Outer.Inner yl = x.getInner();
Outer.Inner y2 = x.getInner();

Xx.increment () ; now x.o==

yl.set(); yli=x.0==1
X.increment () ; now x.0o==2
y2.set(); y2.i=x.0==2
yl.get(); returns I

y2.get () ; returns 2
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public class Outer {
public static class SInner {
private 1int 1;
private Outer outer; an explicit reference
public SInner(Outer outer) {
this.outer = outer; }
public void set() { i = outer.o; }

public SInner getInner() {
return new SInner(this); }
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Outer x = new Outer();
Outer.Inner y3 = x.new Outer.Inner();

N2 NP2NN T 2V NMMNID AP2NN 2W NaNTN e
class SubInner extends Outer.Inner {
public SubInner (Outer outer) {
outer.super(); 1} invoke the super’s constructor

,MN1ON T 2D NNNIXNN NP2NNN 2W AN0IN NTWI WINY @
N2NIN NMNXRNNW NP2NNN 2W AN0IN NTVU

Outer.this.field
Outer.super.field
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public VersionedString someMethod() A
final int fi = 3;
int mi = 4;
class LocalVS implements VersionedString A
public void add(String s) {
int x = fi; ok
int y = mi; compilation error; miis not final
...
}

return new LocalVS();
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static NNONN N?"MNI WNNWNY 10X :NVRVD R @

1221 ,MT2IN RN 12W (N1N'W) WIA7 PINND 101N R? DI1OWN @
(protected R private) mR11 NTaN2 X 'R

RN 12V (NN'W) WIAN 2W DINWNI WNNWNA? N2 NN e
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TN AP2NNN 12W WIA2NN PINN2 01210 DNXY DMNRYN @
MNR NINW! X2 DWW DINWN? P NWA2 N2 1NN 19N
X0 NNR L(final o"MT21MW DINWN) WIAN N21YD D10
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D'WIN'W NN N2RD NIP2NNT 'R e



(MMWIN'W TIRN) NT"HNIIIXR MPP’ND

Mp2nn 2W N1Tan? N2'0N DXV 1N NIMMINIR MP2NN e
N"MIPNI NIMNMID
ANWIN? NTYINDW NI1TRIND 2W AMIRY? 220 1172 NMUNWN
TNY2 N?2Y5N?7 021N N1aNa
Button b = new Button(...);
b.addMouseListener( new MouseListener() {
public void mouseClicked(Event e) {...}

)

D'XN12 TWRD 27VONY NNR R1INW NM1TRINO 11NOD2 1112VYn @
17D ;RN IRN2N RXINY O1NAN 17N NN1TRINON ;11NODN 2V
D'NXRY? MONMNN NNW?2 NOMIX R0 ,R112N RRIN? DA

closure N®IP2 17> NNTRIND ;DIAXND NR NIVWN RNW
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interface Mouselistener
{ public void mouseClicked(); }
class Button {
Set mouse_listners = new TreeSet();
public void addMouseListener(
MouselListener ml)
{ mouse_listeners.add(ml); }

}

b.addMouselListener ( new MouselListener() {
public void mouseClicked(Event e) {...});
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(Nnon NN 1) package- ,private
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(NNNR NI"MMID NMIP2NN

MpP2NN% NW2 1NN PR private 1D :protectede
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package il.ac.tau.oopj;

TIP XR2APW MNIN?1,0MDO7171'N DRI NI222NN NNWW NINNJ e
D"2RnN (.class-1 .java) omaran owapm Mpnn
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NI 'R 11l.ac.tau.oopj.ex3 N2 2N2 NP2NN7 AMMID @
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java.io.InputStream,b>wn?

RN 22 ,N1YNDWN TN TIP2 NIPN N2RD NINWI WINWY e
DW INR21 DD1NXR N1212ANN NINYW TWURD TINM],227110D
20N% 1D ,NTY DW IR ,NN'W DW R NP2NNN
java.lang.System.println

MNW 20 NR IR NNOXOD NIP2NN NINW RAMI TWOR ©
TP P12 Nn222nn Mp2nnn

import java.io.InputStream;
import java.lang.*;

D'WI12PN MNW NR X2 D2 TWOR N2YN1 1.5 NIR‘A0 @
(static Import) npPnna oTaNnw
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