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EKTEAEOT ECWTEPIKWYV TTPOYPANMATWYV KAl EVTOAWYV

- AmO €va mpoypappa Java UIMOPOUE VO EKTEAECOUE EVAL EEWTEPLKO TIPOYPALLL
1.X. To Notepad twv Windows, karolo .class apyeio, | kamotla evioAn tou DOS,
KaAwvtoc to CMD.exe

H kAdon Runtime ¢ Java:

- XpnoLlJoToLEiTaL YL VO EMTLKOIVWVEL UE To teptBaAAov ektéAeonc tn¢ java (JVM)
- Moapéexel peBOdouC yLa TNV EKTEAEON HLOG EVTOANG N IPOYPALUOTOC OE EEXWPLOTH
Stadikaoia (processes), ya tnv AN n touv mooou tng eAeUOePNC KAl CUVOALKAC

LVALNG KOTA TNV EKTEAECN TOU TIPOYPAULLATOC, KATT.

Mepikég arto tic uedodoug:

‘ Ap. ‘ M£00d0g ‘ Ieprypaon

1)  public static Runtime getRuntime() Eniotpepel 1o Runtime Object Tng kAdong nou
EKTEAEITAI

2) public void exit(int status) Tepparilel TNV TpExouoa JVM

3) public Process exec(String command) EkTeAei Tnv €vToAn o€ pia EexwpioTnh diadikaaoia
throws IOException

4)  public long freeMemory() EnoTpEPel To Nogd TNG eAeUBePNC UvAUNG TNG JVM
5) public long totalMemory() EnioTpe@el To GUVOAIKO Noad TNG JVM pvnung
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H nédodog Java Runtime exec()

H u€EBodoc Java Runtime exec()

EkTEAEON MPOYPAUUATOC ) EVIOANC o€ Eexwplotn Stadikaoia. Mapadelypa n
EKTEAEON TOU notepad:

class Runtimel{
public static void main(String args[]) throws Exception{
Runtime.getRuntime () .exec ("notepad") ;

}
}

H kAaon Process tng Java (java./ang.Process) :
Napéxel pe@odouc yla ekteAeon elcodo amnod tnv dtadwkaocia, €€odo otnv
Stadkaoia, avapovn yla Tov TEPUATIONO TNE dtadlkaoiag, EAEYXO TNG KATAOTAONC

¢ Stadikaoiag kat kataotpodn tne Stadikaoiac.
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H kAaon Process kai o1 yé€6odol Tng

- OLpéBobdoL Runtime.exec() kot ProcessBuilder.start() Snuiouvpyouv pa dStadika-
ola (process) (avtikeipevo tng KAAONC) IOV XPNOLLOTIOLELTAL YLOL TOV EAEYXO TNG
Stadikaoiac kat tnv AP n mAnpodopLwyv yla auTnv.

‘ Ap. ‘ Mé0060¢ ‘ Ieprypoaon

1)  abstract void destroy() TepuaTilel Tnv diadikaaoia.

2) abstract int exitValue() EnioTpe@el TNV TIPN €€000U — TEPUATIONOU TNG
d1adikaaoiag.

3) abstract InputStream getInputStream() EnioTpepel TO peupa €100dou TnG dladikaaiag
(ouvdedepevn Pe Tnv default €€0d0).

4)  abstract OutputStream getOutputStream() EnioTpegpel To peUpa €€0dou Tng di1adikaaoiag
(ouvdedepevn Pe TNV default €i00do).

5) abstract int waitFor() >TaPaTa TO TPEXOV VAMA Kal MEPIPNEVEI PEXPI N
d1adikacia va oAoKANpwOEi.

6) boolean waitFor(long timeout, TimeUnit 'Onw¢ kal avwTEpw, AAAA KAl PE TNV OAOKAN-
unit) pWOoN TNG XPOVIKNG KabuoTepnong.
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O1 uéBodol exitValue() kai waitFor()

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

Runtime r = Runtime.getRuntime () ;
Process p = null;
String cmd[] = { "notepad"};
try {
System.out.println ("Ektelesi tou Notepad");
p = r.exec(cmd);

p.waitFor () ;
}catch (Exception e) {
System.out.println("Lathos stin ektelesi " + cmd[0]);}
System.out.println(cmd[0] + " timi epistrofis " +
p.exitValue());
1f (p.exitValue ()==0)
{System.out.println("To programa teleiose me epityhia");
}else
System.out.println("Lathos stin ektelesi"); }}

BN C:\WINDOWS,systern32ycmd.exe — O >

epad _
s | Xwipic Titho ... — O =

| Apyeio  Emelzpyocia Mopgpn
| Npcfodri BonBeawuo
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O1 yéBoodol waitFor() kal printStackTrace()

Hapdde Lypa exktéAeong €vioAfRc¢ (dir)
import java.io.¥*;
class Main {

public static void main(String args[]) {

try {

Runtime rt = Runtime.getRuntime () ;

Process pr = rt.exec("cmd /c dir");
BufferedReader input = new BufferedReader (new

InputStreamReader (pr.getInputStream())) ;
String line=null;
while((line=input.readLine()) '= null) {
System.out.println(line) ; }
int exitVal = pr.waitFor();
System.out.println ("Exited with error code "+exitVal);
} catch (Exception e) {
System.out.println(e.toString()) ;
e.printStackTrace(); }

BEX CA\WINDOWS\system32icmd.exe — | >

H}

printStackTrace() :
Extunovel to throwable kol 6Aa 1O

nponyoUuevVa €KTEA€0BEVTIQ OTNV OCTAVTAP
¢fodo

Exited with er

Press any key to conmtinue . . .
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Java Reflection (1/10)

The Java Reflection:

Xpnotuoroleitol otav BEAOUE VoL EAEYYOUE N VOL TPOTTOTIOLOULE TNV CUUTIEPL-
bopaA EKTEAEONC TWV TIPOYPAUUATWY, TTIOU eKTEAOUVTAL 0TV JVM.

H Suvatotnta plag yAwoooc val EAEYXEL Kol voL KAAEL SUVALKA KAAOELC, OVTLKEL-
Heva, LEBOSOUC KAl XOPAKTNPLOTLKA, KATA TNV EKTEAECHN TOU TIPOYPAULATOC.

Baolk Xprion N EVPECN MANPOPOPLWV YLO KATTOLO OVTIKEIUEVO KOTA TNV EKTEAE-
on TOU TPOYPOAUHUATOC.

Xpnotuoroleitol moAU ota epyaleia eAsyxwv kwdika, debuggers, kot ota
Integrated Development Environment (IDE), 6niwcg Eclipse, NetBeans, KATT.

To Reflection APl xpnoLpormoleitol yla Tov XEPLopO TNG KAAONC KOl TWV LEAWV
NG, onwc media, peboddouc, SOUNTEC, K.AL. KOTA TOV XPOVO EKTEAECNC.

To taketo java.lang.reflect mapExel MOANEC KAAOELC yLa var UAoTtolnBouv ot
nebodol (reflection java.Methods) tng kAdong java.lang.Class
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Java Reflection (2/10)

The Java Reflection:

* H k\&on Class dnuoupyei avtikeipeva tou mepLéxouv opLopolC
Kol TANPOodopLeC TWV KAACEWV KATA TNV EKTEAECH TOU TTPOYPAU-
LLOLTOC.

e Xpniowun ywa tnVv Java kaBwg €XeL To MTAEOVEKTNUO TOU TLOAU-
HopdLopou.

v' Néec kKAAoeLc mpootiBevtal eUKoAa

v SupneptdbopEC KANPOVOHOoUVTOL Ao TNV UTIEPKAAON

v’ Kapio emibpaon otic AANEC UTTOKAQOELC KL TNV UTLEPKAAON.

v' Katd tnv ektéleon, N JVM €xeL TO TTAEOVEKTN O TNC SUVOLULKAC
ouvdeonc (late dynamic binding)

v' Tot pnvUpoTor KAteuBUvovTaL OTLC OWOTEC HeEBOSOoUC
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Java Reflection (3/10)
« KdBe kAd&on mov doptwvetar otnv JVM Snuoupyei éva Class Avtikeipevo:

v’ Avtiotouo oto apyeio .class

v Me avadopa otnv khdon ClassLoader nou sivat unevBuvn yia tnv
EUPEON Kall TO POopTwUa TS KAdong otnv JVM (riepa armto tnv dnutoupyia
ToU).

public abstract class ClassLoader extends Object

H ClassLoader avrkel oto Java Runtime Environment (JRE) pie okomo va
doptwvel Ta .class apxeia otnv JVM katormy amaitnong amno To mpoypopa
(on demand).

Me tnv énpioupyio TOU AVTLKELHEVOU:
v" H IVM gAéyxeL av n KAAon €xeL én doptwOsl
v' Bpiokel kat poptwvel tnv KAGon otav xpeltaletal (dynamically)
v' Me to dpOpTwHa TNC KAAoNC SNLOUPYEITAL TO QVTIOTOLXO QVTLKE(LEVO

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog 10



Java Reflection 4/10)

e Otav &éekva n JVM tpeic tumol ClassLoader xpnotpomnotolvtal, oL TopaKATW:
v Bootstrap class loader
v Extensions class loader
v' System class loader

O bootstrap class loader poptwvel Tic BLBALOOKEC TN Java mou Bplokovtal otov
ddkeho <JAVA_HOME>/jre/lib

O extensions class loader poptwvel Tov KWKo Ao Tov GAKEAO:
<JAVA_HOME>/jre/lib/ext

O system class loader dpoptwvel Tov KwdLKa TTov BplokeTol amo tnv
java.class.path, mou avtiotolxet otnv CLASSPATH petafAntni.

Elva ypappévol o€ Java kot yU auto pmopoupe va ypaloupe toug StkoUc Hog,
XwpLic va yvwpiloupe Tic AemtopEpelec tnC JVM. XpnoLUEC yLa. UAoToinon
scripting — y\woowv, ontw¢ n Jython, yla xprjon tTwv kataokevaotwy been, K.A.
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Java Reflection (5/10)

2uvNOwWC XPNOLLOTIOLOUUEVEC KAAOELG:

java.lang.Class : O k\doeig kat Siemadéc katd TNV eKTENECN TOU TIPOYPLLL-
LaTOC.

java.lang.Package : O. mAnpodopiec yia to makéto twv KAAoewv Kot
Slemadwv.

java.lang.ClassLoader : Napéxel toug tpeic Stadopetikwy tOMwY unnpeoieg
doptwpatoc (bootstrap, extension, application).

public final class Class<T*> extends Object
implements Serializable,
enericDeclaration, Type,
AnnotatedElement

(* o TUnoc¢ Tou avtikeluEvou tn¢ kAaong, m.x. String, <?> yta ayvwoto tuno )
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Java Reflection (6/10)

2uvnOwc xpnotpomnolovpevec pEodol:

‘AP- ‘Méﬂoéog

1)
2)
3)
4)

5)

6)
7)
8)

9)

\Hsmvw(pﬁ

static Class<?> forName(String className) EnioTpeQel To avTIKEIJEVO TNG KAAoNG n

T newlInstance()
boolean isInterface()
Class<? super T> getSuperclass()

Class<?>[] getInterfaces()

Field[] getFields()
Constructor<?>[] getConstructors()
Field[] getDeclaredFields()

Method[] getDeclaredMethods()

dlena@ng Tn¢ className

Anpioupyei eva veo avTikeipgevo, Tunou T,
TNG TpEXouoag kAaong (.class)

KaBopilel av TO OUYKEKPIMEVO aVTI-
KEINEVO avTInpoownevel Yia dienagn.
EnioTpEpel TNV unepKAAon TNG ovTOTNTAC
(kAaong, diena®nc, Baoikog TUNoC, KAmM.)
KaBopilel TIc diena®eCc nou uAonoiouvTal

and Tnv kAdon n dlenapng Tou avTi-
KEINEVOU.

EnoTpepel €éva nivaka Pe Ta nedia Tou
AVTIKEIMEVOU TNG KAAQONG.

EnioTpepel €va nivaka PE TOUG OOMNTEG
TOU QVTIKEIJEVOU TN KAdoNG.

EnioTpepel €éva nivaka pe Ta nedia Tou
QVTIKEIMEVOU TNG KAAonG n dienagpng.

EnioTpepel €va nivaka Me TIGC peEBODOUC
TOU AVTIKEIPEVOU TNG KAAong ) dienagng.
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Java Reflection (7/10)

MepLkég Asttoupyiec:

Eudavion tng KAdon¢ VoG aVTIKELUEVOU:

void printClassName (Object obj) {

System.out.println(“H klasi tou antikeimenou:
" einai " + obj.getClass () .getName()) ;}

" + obj +

AvaoxedLlaopog Tou Kwdika pe katapynon Switch/case kat moAAamAwy if —
evtoAwv. MNa mapAadelypa, £0TW OTL EXOUME pLa LEB0SO Tov eTLOTPEDEL TO
OVTLKELMEVO HLOG LEpap)LaC KAAOEWY, avaAoya LE TO String Ttou MEPVALLE ooV

TAPALETPO:

{

public static Shape getShape (String s)

Shape temp = null;

if (s.equals (“Circle”))
temp = new Circle ();

else

if (s.equals (“Square”))

temp = new Square ()

1if (s.equals (“Triangle”)
temp = new Triangle ()

else

[/ ..

return temp;

}

Mavayiwtng ZPETOOC,
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Java Reflection (8/10)

Mvetou:

public static Shape getShape (String s)
{
Shape temp = null;
try
{
temp = (Shape)Class.forName (s) .newInstance() ;

}
catch (Exception e)
{
}

return temp;

}
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Java Reflection (9/10)

Napadswyua: Eudavion tTwv mediwv plac kKAaonc (ovoua — tumnoc)

import java.lang.reflect.*;
class Box { Bl C\WINDOWS:system32\c...
public double width; ° '
public double height;
public double depth;}

class EmfanisiPedion {

public static void main(String[] args) {
Box b = new Box /() ;

printFieldNames (b) ; }

public static void printFieldNames (Object o) ({

Class ¢ = o.getClass();

Field[] publicFields = c.getFields ()

for (int i1 = 0; i < publicFields.length; i++) {
String fieldName = publicFields[i].getName () ;
Class typeClass = publicFields[i] .getType()
String fieldType = typeClass.getName () ;
System.out.println (YOnoma: " + fieldName + ", Typos: " +

fieldType); }}
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Java Reflection (10/10)

 Napadewypa: Endavion nediov Kot TNG TLULAC TOU
import java.lang.reflect.*;
class Box {

public double width;

public double height;

public double depth;

Box (double w, double h, double d)
{width = w; height = h; depth = d;}}

class EmfanisiPediou {

public static void main(String[] args) {
Box b = new Box (10, 20, 15);
printWidth(b); }

public static void printWidth (Box b) {
Field w;Double wTimi;
Class ¢ = b.getClass();

try {
w = c.getField("width"); wTimi = (Double)w.get (b) ;
System.out.println ("Width: " + wTimi.toString());

}catch (Exception e) {
System.out.println(e); }}}
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Apxikotroinon Static kai pn Static blocks (1/5)

Otav opiooupe €va static kat eva pn static block og pa kAdon, tote to static prmAok
Ja ekteAeotel mpwto (pia popda), LE TO POPTWUN TNE KAAONC, KoL LETA TO Un static
block (tn¢ apyikorroinonc) ue tnv dnutouvpyio tov avtikeuevou). To static block
dnAwvetal pe tnv deopevpevn Ae€n static.

class TestStatic {
static //pe 10 @péptrwpa 1n¢ KAdong mptiv tnv main()

{
System.out.println ("To Static block ");

{ //erteAeital peta tnv dnuioupyia TOU QAVTLKE LUEVOU

System.out.println ("To mi-static block");

BN CAWINDOWS\system3Z\c..,
public static void main(String[] args)__h"J_tu__
U 3LdL1C DIUCK
{ To mi-static block

TestStatic t = new TestStatic(); Press any key to continue . . .

b}
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Apxikotroinon Static kan un Static blocks (2/5)

Napadswyua: To static — block ekteAeitatl pia popad — TPWTO, ACYETA LE TA

aVTIKELpEVA Tov Ba dnuioupynBouv

class TestStaticl({
static int 1i;

static String s;

{

I8

[NavayiwTng 2PpeTO0C,

System.out.println ("H timi tou String s:

AVTIKEINEVOOTPEPNG MMPOYPAHHATIONOG

ER CAWINDOWS\systern32\cmd. exe

H timi tou int i= 25
H timi tou String s: H desmeumeni lexi static stin Java

To mi-static block
To mi-static block

static{ Press any key to continue . . .
i = 25;
s = "H desmeumeni lexi static stin Java'";

System.out.println ("H timi tou int i= "+1i);

"ts) 7}

{System.out.println("To mi-static block");}

public static void main (String args|[])

TestStaticl objl = new TestStaticl();
TestStaticl obj2 = new TestStaticl();
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Apxikotroinon Static kai pn Static blocks (3/5)

Napadelypa Apyxikonoinong: Sepd:

Mpv tnv main():
(1) static xapaktnpLoTtiko
public static int arxikopoiisi 1 = (2) static block

class Static NoStatic Seira ({

arxikopoiisi(1l);

(3) H main(): (arxikopoiisi(3))

(4) apxwkomoinon

static {arxikopoiisi (2);} XOPOAKTNPLOTLKOU
OVTLKELLEVOU

(5) dountAC OVTLKELUEVOU

public int arxikopoiisi 4 =arxikopoiisi(4);

public Static NoStatic_Seira()

{arxikopoiisi (5);}

public static void main(String args[]) {

arxikopoiisi (3); ; :J;:

new Static NoStatic Seira();}

public static int arxikopoiisi (int wv) ({
System.out.println ("Arxikopoiisi " + v);

return v;} }

Mavayiwtng 2peToog,  AvTiKEIgevoOoTPEPNG poypappaTIoNOC 20



Apxikotroinon Static kai pn Static blocks (4/5)

Me tL oelpa Oa ekteAectoUv Ta static kau un static (apyikomoinonc) blocks oce

uwot KAnpovopukotnta;

static block -> Initialization block -> Constructor

S

class Yperklasi {
public Yperklasi() ({

System.out.println ("Domitis Yperklasis");

}

static {

~

System.out.println("static block - Yperklasis'");

}
{

System.out.println("To block arxikopoiisis tis Yperklasis");

| _/
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Apxikotroinon Static kail pn Static blocks (5/5)

class Ypoklasi extends Yperklasi {

{

System.out.println("To block arxikopoilisis tis Ypoklasis");

}

static {

System.out.println("static block - Ypoklasis") ;
}

public Ypoklasi() {
System.out.println("Domitis Ypoklasis"); }

public static void main (String[] args) {
new Ypoklasi();}}

Anavinon - H oelpa ektéAeong otnv KAnpovouikétnta:

(1) Ta static blocks Twv kKAAcewv TNC KANPOVOULKOTNTOC

(2) O dountic NG UTTIOKAACNCG KAAEL TNV UTIEPKAAON,
£TOL EKTEAELTOL TPWTA N APXLKOTIOLNON KOl LETA O
SounTAC TNG UTEPKAAONC.

(3) TéAog n apxlkomoinon kot 0 SoUNTAGS TNG UTTOKAACNG
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