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Generics & Collections




[evikeuoelc — Generics (1)

O Mnxavionog yia uAonoinon
B YEVIKOV KAQOEWV
B HEOOSWV

B interfaces

0 XapakTnploTikO Nou epygaviornke ornv Java SE 5.

https://docs.oracle.com/javase/tutorial/java/generics/why.html
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[evikeuaoelc — Generics (2)

AnAn pn YeVikKA KAdaon
public class Box { // any object except primitives e.g. string
private Object object;

public void set (Object object) { this.object

public Object get () { return object; }

= object; 1}

Fevikn kAaon pe TONo avrikeipévou T (T eival type parameter - class )

public class Box<T> { // T stands for "Type” xA&oon 1 interface

private T t;
public void set (T t) { this.t = t; }
public T get() { return t; }

}
Box<Integer> integerBox;

Box<Integer> integerBox = new Box<Integer> () :;

https://docs.oracle.com/javase/tutorial/java/generics/index.html
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[evikevoeic - Generics (3)

[evikeC KAQonNG UeE NOAAANAG avTiIKEIiPeEVA OIAPOPETIKWY TUNWV

class name<T1l, T2, ..., Tn> { /* ... */ }

Napadelypa

public interface Pair<K, V> {
public K getKey () ;
public V getValue();

public class OrderedPair<K, V> implements Pair<K, V> {
private K key;
private V value;

public OrderedPair (K key, V value) {
this.key = key;
this.value = value;

public K getKey () { return key; }
public V getValue() { return value; }

Pair<String, Integer> pl = new OrderedPair<String, Integer> ("Even", 8);
Pair<String, String> p2 = new OrderedPair<String, String>("hello", "world");}
OrderedPair<String, Box<Integer> > p = new OrderedPair<>("primes", new Box<Integer>(...));

https://docs.oracle.com/javase/tutorial/java/generics/types.html



https://docs.oracle.com/javase/tutorial/java/generics/types.html

[1aTi generics;

[0 O1 yevikeUuoeIC uAonoiouvTal kata To compile time.
O compiler

B [payPaTonolEi TIC avTIKAaTAOTAOEIG OTOUC TUNOUCG
B cEao@aAilel Tn cuuBaToTnTa TUNWV
0 o npoypappaTioTnG OV avnouXei yia To casting Twv TUnwv

0 pag napexel “type-safety at compile time” kal kata ocuveneia
va anopeuyoupue Tov Kivouvo yvia “ClassCastException” kaTta
TNV EKTEAEON

O Enavaxpnoipgonoinon kwodika mn.X. PIBAI0ONKeC
[0 Bpiokel epapuoyn oto Java Collection Framework




Collections (1)

O Mivakeg (Arrays): otaTikn doun 6edouevwy yia anobnkeuon oIpdac
QVTIKEIMEVWV

B Aev aAAalel yeyebocg
O MepinTwoelc: Agv €ival yvwoTo To PEYeBOC TNG doung OedOUEVWYV
B MeydaAo peyebocg array: onataAn Pgvnung, xapnAn anodoon (loop)

O Qc Collections opifovTal avTIKEINEVA SUVAMIK®OV SOH®V
OEOOMEVWV Nou opadonolouv AAAa avTIKEIJEVA O Yia ovToTNTA

O Java Collection framework (JCF) = MAaioio & BIBAI0OAKN yia TN
dlaxeipion kal avanapdaortaon Twv collections.

B 'ETOIMEC UAOMOINCEIC YVWOTWV OONWV OEDONEVWY KAl anodoTIKWV
aAyopiBpwv diaxeipiong Toug

B Aopec: AioTta List, ZUvoAo Set, Oupa Queue, Ansikovion Map

http://docs.oracle.com/javase/tutorial/collections/index.html
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Collections (2)

O 'Eva collection framework nepiAappaver:

B Interfaces: diena®n yia va XelpioToupye/npooneAaUuvoulEe Pe Tov idIo TPOMo
collections, ave€apTnTa anod TIG d1APOPETIKEG AENTOUEPEIEG UAONOINONG TOUG.

B Implementations: nepiAauBavouv ulonoinuevec kAaoeig Twv Interfaces.
>uvioTouv BIBAIOBNAKN YIa TIC EQAPHUOYEC HAG.

B AAyopiOpoug: aAyopiBuol, anoteAolv HEBODOUG, ONwC n avalnTnon,
Ta&lvounon avTiKEIMEVWY UAonolouvTal Je OIaPOpPETIKO TPONO w¢ HEBO0DOI TwV

d1aPOopwV KAaocewv. O aAyopiBuol auToi eival NOAUMOPPIKOI HIag Kal n idia
nEB0DOC dlapepel avaAloya pe 1o collection interface.

O Mepika ano Ta XapakTnpIoTIKa Kal NpoTEPNKATA and Tnv Xpnon
collection framework:

B 'ETOIgOC KWJAIKAC YIa Xprion ano TIC EPAPHOYEC HaC
B Data structures epnAouTiopeva pe aAyopiOpouc yia ypriyopn NnpocneAacn

B Evigio API yia xpnon, ave&aptnTo anod TIC AENTONEPEIEC UAONOINONG




Collection interfaces (1)

AlapopeTika €idn collection interfaces cuvioTouv pia 1IEpapxia kal kabopilouv
O1aPOPETIKOUC TUMOUC anoBbnkKeuong Kal XEIPIOKHOU AVTIKEIMEVWV.

Collection | Map

|
| Set | List Clueue | SortedMap

SortedSet

O  Collection: €ival n piCa oTtnv Iepapxia Twv collections kal dev uAonolsital and kanoia
KAGon. Xpnoigonoleital ouvABwc yia Tnv enikolvwvia collections pe yeviko Tpono.

O  Set: opiCel pia cuAloyn, €va oUVOAO, AVTIKEIUEVA XWPIG OgIpd, oTnV onoia 8Ev HNOopPouUvVv
va undapyxouv SINAOTUNA AVTIKEIMEVA.

O  SortedSet: diaBeTel TIC i0IEC 1010TNTEC JE TO Set, HOVO Nou XeIpieTAl TA AVTIKEIJEVA HE
au&ouoa ocipa.

O  List: ouvioTd pia cuAAoyn and avTikeigeva nou epgavifouv gia oeipda. Mnopei va
nepiexel diMAoTuna. Mnopoupe va NPooneAACOUNE €va AVTIKEIMEVO JE XPRON KAnolou
index.

O  Queue: collection nou spgavilel TIG 1I010TNTEG TNG OUPAC.




Collection interfaces (2)

O Maps, dev avnkouv otn kAaon Collection, nepiAapypBavovTal oto JCF

Collection Map
I I

| Set | List Clueue SortedMap
[

SortedSet

B Map: collection nou avTioToIXei KAEIOIG JE AVTIKEIPEVA. AEV UMOPEI VA MEPIEXEI
dINAGTUNA KA£1014.

B SortedMap: di1aBTel TIC i0IEC 1010TNTEC NE TO Map, kabwg eniong Ta KA€Id1a ival
Ta&ivounueva.




Collection implementations (1)

H uAonoinon Twv Collection interfaces pnopei va yivel pe d1aQopeTIKOUG
Tponouc. O1I uNapXouoec kaTnyopiec ocuvowilovTal NapakaTw:

O General-purpose implementations oc auTtn Tnv katnyopia
BPiOKOUME TIC MO ouXVva XPNOILONOIOUPEVEC KAAQOEIC VIa

collections.

« Kabe pia and TIC KAJOEIC nNApEXE
uAonoinon OAwv Twv PeBOdwWV Nou £xouv

B Set > HashSet, TreeSet, LinkedHashSet oup@wvNBei oTo interface.

« Aev cival thread-safe.

. . . . - Mapéxouv iterators I NPOCNEANAC

B List > ArraylList, LinkedList OTop,X)éin. Y g 1

- Eival Serializable kair unooTtnpilouv Tnv

®m  Map > HashMap, TreeMap, LinkedHashMap | clone(:

O Wrapper implementations ypnoiponoiotvral o€ cuvdudouo UE
general-purpose UAOMOINCEIC YIA VA NAPEXOUV EMNINAEOV
AEITOUPYIKOTNTA.

[0 Special-purpose implementations kAaocesic yia €101k0 okono
edgavifovTal oTnVv Katnyopia auTn nou napouacialouv NOAAEC
POopeC Un anodoTIKN cuuneEPIPOpPAd.

https://docs.oracle.com/javase/tutorial/collections/interfaces/set.html https://docs.oracle.com/javase/tutorial/collections/interfaces/list.html
https://docs.oracle.com/javase/tutorial/collections/interfaces/map.html https://docs.oracle.com/javase/tutorial/collections/implementations/wrapper.html
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Collection implementations (2)

O Concurrent implementations n uhonoinon nou
napexeral e€aoc@alilel TNV TQUTOXPOVN NPocnEAAon TwV
AVTIKEIMEVWV AUTNC TG KaTnyopiac ano noAuvnuaTtika
nepiBaAlovTta (thread safe) (java.util.concurrent package).

[0 Convenience implementations collections nou sivai
oxedlaopeva e static oupnepipopa (nx singleton sets).

O Abstract implementations napeyouv abstract kAaoeig
yla custom uAonoinon ano Tov XpnoTn.




[MpooneAaon evoc Collection (1)

O Yndapxouv duo TPOMOI Yid va NpooneAdCEl KAVEIC KAnolo
collection avTikeiyevo, kal KaTG CUVENEIQ TA GTOIXEIAQ NOU TO
anoTeAouv, aveEapTnTa ano TIC AENTONEPEIEC UAOMOINONG:

B Me xpnon Tng doung eAeyxou for-each

B Mg xpnon Iterator

O H doun eAeyxou for-each pac enitpensl va npooneAACOUME UE
OUVENEIQ TO CUVOAO TwV OTOIXEIwV evOog collection () evog nivaka
array).

m for (Object o : collection) System.out.printin(o);

https://docs.oracle.com/javase/tutorial/collections/interfaces/collection.html
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[MpooneAaon evoc Collection (2)

O O Iterator €ival €va interface nou opilel TIC HEBOdOUC NPOC
uAornoinon yia va npooneAacoupue €va collection kabwc kai va
dlaypAYouUUE OTOIXEId TOU

B Kabe Collection uAonoiei Tn pebodo iterator() pac enioTpepel eva
avTIKEiJevo TUNou Iterator

« H péBodoc hasNext emmioTpépel true €dv
uTTdp)OoUuV Kal AAAa oTolixeia oTo collection
* H péBodog NeXt emoTpEPel TO ETTOUEVO

public interface Iterator<E> {
boolean hasNext();

E '?eXt(); _ OTOIXEIO.
void remove(); //optional « Hremove diaypdgel To TEAEUTAIO OTOIXEIO
) TTOU €XEI ETTIOTPEWYEI N next.

static void filter(Collection<?> c) {
for (Iterator<?> it = c.iterator(); it.hasNext(); )
if (!cond(it.next()))
it.remove();

wildcard character ('?") represents an unknown type

https://docs.oracle.com/javase/tutorial/collections/interfaces/collection.html
https://docs.oracle.com/javase/tutorial/java/generics/wildcards.html
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AAAQ XpnolIga xapakTnpioTIKA...

O Bulk operations
[ containsAll(): eAéyxoupe av &va collection nepiExel OAa Ta oToixeia evog aAAou.
[ addAll(): «ouvevwver» duo collections.

[ removeAll(): agaipei Ta oToixeia ano €va collection nou gugavifovral o eva aiio (diapopa
OUVOAWV).

n retainAll(): n avTioTpogpn diadikacia and To removeAll, apaipei Ta oToixeia ano €va collection nou
AEN gugavifovTal o€ €va aAAlo (diapopd ouvolwv).

n Clear(): adeialoupe £va collection and Ta oToixeia Tou.
O size(): Mag enioTpé@el To NARBOC TwV oToIXEIWV Nou diaTnpei To collection

O  toArray()

n M£B0d0G NouU PAc ENITPENEI va HETATPEWOUE TA aToIXEia evoc collection o€ nivaka anod
avTIKEINEVA

Collection<String> ¢
Object[] a = c.toArray();
n Kai

String[] a = (String[]) c.toArray(new String[c.size()]);

https://docs.oracle.com/javase/tutorial/collections/interfaces/collection.html
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Generics @ Collections

O Ta generics €ival apeoa ouvdedepéva pe Tnv Xpnon Collections

List<Integer> mylntList = new LinkedList<Integer>();
myIntList.add(new Integer(0));
Integer x = mylIntList.iterator().next(),

avTi

List myIntList = new LinkedList();
mylIntList.add(new Integer(0));
Integer x = (Integer) mylIntList.iterator().next();

http://docs.oracle.com/javase/tutorial/java/generics/index.html
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H xpnon Twv Generics yeoca ano
napadeiypyartda

Set setOfRawType = new HashSet<String>();
Set setOfRawType = new HashSet<Integer>();

Set<Object> setOfAnyType = new HashSet<Object>();
setOfAnyType.add("abc");
setOfAnyType.add(new Float(3.0f));

Set<?> setOfUnknownType = new LinkedHashSet<String>();
setOfUnknownType = new LinkedHashSet<Integer>();

Set<String> setOfString = new HashSet<String>();
setOfString = new LinkedHashSet<String>();

Set<Object> SetOfObject = new HashSet<String>(); //compiler error

https://github.com/Shekharrajak/Java-Generic-and-Collections/wiki/Generic-in-java
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Alaxeipion opaAuyatwyv oTnv Java
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2paApara otnv Java (1/2)

O Ta opaApaTta (Bugs) €ival To mA€ov KOIVOTUMO NPOoBANua evog
npoypapuaTog

MpoypaupaTioTika AAon

AGBn oxedlacpou

AaBoc €i0000C OEdOUEVWV

AcoToxia UAIkoU

Mn eAEYXOMEVOI, EEWYEVEIC NAPAYOVTEC
O KaBe npoypappuaTioTnG npenel va dlaxeipileTal TIC KATAOTACEIC:

B >1nv C: Kabe ocuvaptnon yupva kanoia Tihn evw napaAAnAa n
perror TUNWVElI To opAAPa nou CUVERN.

B >71nv Java: Xpnon s€aipeoswyv (exceptions). Ynapyouv duUo €idn:
1. o1 eAeyxoMHeveg eEaipeoeig (checked) kal

2. Hn eAeyxopeveg (unchecked)

https://docs.oracle.com/javase/tutorial/essential/exceptions/index.html
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2paAuara otnv Java (2/2)

KaTa Tnv ekTEAEON €vOC NpoypANUATOC O0TAV oUPBEl opaApa os kanoia pebodo
Nou eKTEAEITAl, auTn ONMIOUpPYEI Eva avTikeEigevo (exception object) kal To
napadidel oTo runtime system (kavel throw &va exception).

'Eva exception avTiKEiPHEVO nepIEXEl NANPOPOPIES Yia
B 70 €i00C TOU OPAAUATOC NOU OUVEREI,
B Tnv KATaoTaon ToUu NpoypAauuaToc Jac Tn oTIyun Tou exception k.a...

To runtime system wayver yia kanoio handler opiouévo anod tov
npoypauuaTioTn yia va diaxelpideTal auto To o@aipa (kavel catch 1o
exception).

H avalATnon &skiva i1epapxika ano Tnv TpEXoOUTa ouvapTnon Nou OUVEREI TO
o@AANa Kal ¢Tavel JExpl TNV main.

Throws exception method3()

Forwards exception method2() Call stack trace

Catch exception method1()

main()




KaTtnyopieg exceptions

H Java pac napexel Tpiwv e10wv exceptions. 'OAad exouv wg
unepkAdon Tnv java.lang.Throwable

1. Error
2. Runtime exceptions/Unchecked exceptions
3. Checked exceptions

[

il

Throwable

Exception
A A

IOException
SQLException
MalformedURLException




Error exceptions

O

Opilouv exceptional conditions
nou opeiAovTdl o€ EEWTEPIKOUG
NAapayovTeG ano TNV pappoyn " Throwable

B 3ev pnopei va npoPAEYel —

B va KAvel recover Emefﬁo" :
B n.x. aogTtoxia oto hardware |

To stack trace pexpl To onueio Nou _

ouveRel To exception

-

To npoypappa pag TepuaTilel

Aegv unokelvtal oto “Catch or
Specify Requirement”

IOException
SQLException
MalformedURLException

Aev £x€l vOnua va ypagei
KWOIKAC YIa va TO XEIPIOTEI TO
npoypaupua eva Error
exception




Runtime exceptions / Unchecked exceptions

O OpiCouv exceptional conditions
nou ogpeiAovTal og Aoyika Aaen
TOU NPOYPAHNHATIOTH

O To nio dnUOPIAEG exception o€
auTn TNV Katnyopia €ivai 1o
NullPointerException!!

O Aev anaiTeiTal va UnokKeIvTal oTo _
“Catch or Specify Requirement”

Kal avikouv oTnVv KAAQon
RunTimeException

B Mnopei va ypa@ei kwdikag
yla va To xeipioTei (8a
anaiTnOei og NoAAG onpeia
kKal o kwdikag dev Oa sival
NAEOV EUKPIVAG)

B EnioTpEPEIg Kai
010pOWVEIG TO KWIIKA

Throwable

-

Exception

' &

IOException
SQLException
Malfc rmedURLException

https://docs.oracle.com/javase/tutorial/essential/exceptions/runtime.html
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Checked exceptions

O

Opilouv exceptional conditions

OMouU HIa KAaAoypaupeEVN pappoyn
8a npéner va B

B npoBAcyel

B KAvel recover

Ynokelvtal oro “Catch or Specify
Requirement”

B TO NpOypapua pag 6a npenel
va 01aB¢Tel handlers yia va Ta
Kavel catch kal va dwoel npog
TOoV XpNoTn Kanoio
dl1ayVWOoTIKO JAvVUua

'OAa Ta exceptions BewpouvTal

checked, ekTOC ano Nou avikouv
OTIC KAQoeIg Error,
RunTimeException kal TIg
aVTIOTOIXEC UNOKAQOEIC TOUG

IOException
SQLException
MalformedURLException




Exception handler

Eav dev BeAoupe va dl1axXeIpIOTOUME
kanoio/a “ExceptionType”, TOTE
gloayoupe oTto header Tng ekAoTOTE
neEBOdOU TNV dNAwon ... throws
ExceptionType

H Java pag napexel Tpia exception handler components. Ta try, catch, kai
finally blocks pac enitpénouv va opiocoupe Tov d1kO Pag exception handler.

try
{

code

¥

catch (ExceptionType name) {
System.err.printin(..... );

¥

catch (ExceptionType name) {
System.err.printin(..... );

} fin;iiy {

S

e

MNepikAUW Peoa oTo try block
KOMMATI TNG EpAPPOYNG HOU nou
unapxel niBavoTnTa va yivel throw
gva exception.

KaBe catch block opilel evav
exception handler, yia &va
dedopevo TUNO exception.

ZuvnBwc Tunwvouv dIayvwaoTIKO

MAVUMA Npog TO XpnaTn.

To finally block ekTeAeiTal navra,
giTe oupBei exception giTe OxlI.
>uvnobwc ypagpoupe o’ auTtod clean
up KwdlKa.




import
import
import
import

public

Java.io.FileNotFoundException;
Java. io. I0OException:

Java. io.PRandomiccessFile;
Java.util.Vector:

class ExceptionsExample {

public void readFile (String path]
public void writeFile(String path)[{...}]

} L] )\ 1
public woid ArraerndeleutDanundExceptinnExamplei] H GV(DTEPI'] |EpGpX|KG K)\CIOT]
diaxeipileTal kal Ta 2 mbava
public woid ClassﬂastExceptiurﬂxml@nws ClassCastException/{...} ’ O'(PC'])\HCITG.

public wvoid writeFile (String path) {

try |
FandomAccessFile £ = new RandombAccessFile(path, "rw');
String 8 = "foo':

f.wriceBvtes(s);
System. cut.println("Wrote string: "+3):
f.closelil:

catch (Exception =x) |
ex.printitackTrace () ;

} \

public static void main(String args[] ]

public wvoid readFile (String path) {

Lry |
PandomAccessFile £ = new RandomlccessFile (path, "r"): s | \ \
String s = f.readLine(); MaTti 8a exoupe NnpoBAnua edw;
System. cut.println("Fead string:"+s);

R
<:I£;£:;GT;ilENDtFDundExceptiDn =3

}

A

ex Dl int

{

catch (IOException =x)

. P IOV LACRTEGLT )

Xpnon 2 d31adoxIKwV
exceptions yia va
KAAUWOUE TIC NEPINTWOEIC
anwAE&IAC TOU apxEiou Kai
O(AAPAToG £YYPAPNG.

\

To o@aApa 6a 1o diaxeIpIoTEi
n kaAouoa PeEB0DOC.

public woid ArrayIndexﬂutﬂfBuugﬂéi;eptiu xample () {
L[] a = new int[10]:
for({int i=0:;i<=10;1i++)
a[i] = i+1:

public void ClassCastExceptionExample )/ throws ClassCastException{
Vector v = new Vector () ;

v.add(new Integer (1))

<:::§§Fble b = {{Duuble]v.elementAt{D]].dnublevalu%II::>

}




47 [=] public staFic viold main(3tring args[] ]-{ . H Xpr']o.n ToUu StaCk trace rnou IJCIC

43 ExceptionsExample 22 = new ExceptionsExampledi) : ' f . '

10 ce.uriteFile ("test.ctxt) ; Olvel kKaBe exception eniTpenel TNV

50 se.readFile("test.oxt”); GHOU(PG)\]J(']T(DOT] TOU I'IpOYp(':||J|J(]T(')q

51 hac. H diadikacoia ival n €ENG:

ES rrr _ N 1. AvalnTtoUpe Tnv Nnp®TN dIKId

sa — S Mag KARaon nou dnuioupynoe

55 npoBAnua (andé navw npog Ta

5& } KATW).

57 L H

58 ee MrravlndexOutOfFoundExceptionExampNa () 2 AVGTpE:XOUHE O'TI']V'CIVT|OTO|X|']

o ' _ Ypapun Tou K'(1)5IKCI Mag. To

&0 AlaxeipiopacTe To exception ONMEIO AUTO €XEl NPOBANua.

61|l } onwg To {NTA n avTioToIXn 3. AvdAoya pe To npoBAnua
HMEBODOC. ENEYXOUME TNV €icodo f TNV

£€000 TNG EVTOANC.

>(pAaAua otnv ypapun 53!
MnopoUoe va PNV EPPAvIOTEI
Wrote string: foo av dev {nToUuoaue ekTUNWON.

Bead string: foo

at coursel. ExceptionsExample ClassCastExceptionExample (Ex

jJava.lang. ClassCastException: java.lang.Integer cannot be cast to fava. lang. Double
phionsExample . jawa:44)

at coursel ExceptionsExample maini{ExceptionsExample. java:E53)

Exception in thread "main" java.lang. ArrayvIndexfutJfEBoundsException: 10
at courself. ExceptionsExample ArrayIndexfutifBoundExceptionExample (ExceptionsExample. jawva:38)
=1=1]

at courself ExceptionsExample main{ExceptionsExample. jav

Java Result: 1

>(AaApa oTtnv ypappun 58!
MpogpxeTal ano Aabocg KAnon
oTnv ypauun 38.
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AnoogaAyatwaon JE xpnon Exceptions
- NMAeovekTnuara (1/2)

O H kAdon exceptions npoo@epel TNV duvaToTNTA EKTUNWONG TWV
KANOEWYV Nou odrynoav oTo CUYKEKPIPEVO OPAANA

B MeBodog printStackTrace();

B TunwvovTal ol 31adoXIKEC KANOEIC ueBOdwV nou odrynoav oTo
OUYKEKPIMEVO OPAANA.

OO0 AEN EINAI KAAH TTPAKTIKH:

B Na xpnolgonoleiTal N avwTepn IEpApxIka kKAaon yia tnv diaxeipion oAwv
TwVv opaipaTtwv (dnAadn n Exception).

B Na TonoBeTeiTal throws oTnv yeEBodo main.

28




AnoogaAyatwaon JE xpnon Exceptions
- NMAeovekTnuara (2/2)

O Mepika ano Ta NPOTEPNMATA NOU PaAC NAPEXElI N Xprnon exceptions:

B AlgxwpIoPog Tou Kwdika nou kavel exception handling and Tov kwdika
TNG EPAPHOYNG KAG.

B Alaxeipion evog exception upnAoTtepa oto call stack, anAa pe Tnv
xpnon Tn¢ dnAwong throws.

B KaTtnyopionoinon kai XEIpIoMOC Twv exceptions o€ opadec AOyw TNG
unap&nc 1IepapXiag KAAoEwV

O nx Ta exceptions FileNotFoundException kai InterruptedIOException pnopouv
va avTikataotradouv ano To IOException
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EEwTEPIKEC dIEPYATIEC
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EEwTepikec diepyaanieg (1)

O H Java oxedldoTnKe UE OKOMNO va NAPEXEl OTIC EPAPHOYEC aveEapTnaia
ano 1o nepIBAAAov eKTEAEDNC.

O 'Opwg, unapxouv NEPINTWOEIC NOU BEAOUME VA EKTEAECOUME HIa Epappoyn
nou va oXeTi(eTal JE TO AEITOUPYIKO CUOTNHA NMou BPIOKONACTE.

O H pebodoAoyia nou akoAouBouUpe €ival va dnUIoUpyoUNE Pia VEd
dlepyaacia yeoa oTnv epapuo@n Pag nou Ba ekteAei platform dependent
EVEPYEIEC.
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EEwTepikec diepyaaieg (2)

H kAaon Runtime anoTeAei pia dienapn Pe To NepIBAAAOV MOU TPEXEI

n epapuoyn pag

O
N
L
O
|
|

exec(String[] cmdAndArgs): dnuioupyei vea diepyaoia nou eKTEAEI TNV
EVTOAN HE NAPAMETPOUC MOU TNC NEPVANE O0av OpIoua

getRuntime(): yac enorpepel eva avrikeiuevo Tunou Runtime yia Tnv idia
Mag TNV epapuoyn

Process p = Runtime.getRuntime().exec("/bin/Is");

Mpoooxn!! H java avakaTteubuvel Ta stdin, stdout, stderr.

MNa va aAAnAenidpdocoupe Pe TNV dlepyaacia npenel va
XPNOIMOMNOINCOUKE TIG HEBODOUG

O getInputStream()
O getOutputStream()

O getErrorStream()

MNOU Pac NAapeEXEl ToO AVTIKEINEVO TUNouU Process.
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Napadeiypa

class ExecInput { EkTeAoUpe Tnv Is nou BpiokeTal oTov
public static void main(String argv[]) { KCIT('J)\OYO /bin
try {

String line:;

H getInputStream pac napexel
npooBaacn oTo output stream Tng
diepyaaciac naidiou. Ta dedopeva auta
anoTteAoUyv input stream yia Tnv main

Process p = Runtime.getRuntimes() .

nputStream() ) ) !

while ((line =Cgput.readLine()

System.ocut.println(line) ;

Kavoupe buffered To input stream kai
01aBAloUPE YPAUMN-YPAUMN Ta OEDOMEVC

<:Eﬁgut.closei]:

} catch (Exception e) {
e.printStackIrace()

KAgivoupe navra Tig poeg!! ]

33




