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Programimi sipas interfejseve

Objektivat:

Té mésohet Java konstruksioni interface  , té cilin e
shfrytézojmé pér té formuluar specifikacionet té cilat
duhet t'i implementojné klasat.

Té mésohet Java konstruksioni abstract class , té
cilin e shfrytézojmé pér té shkruar ,klasé jokomplete*
té cilat jané pjesérisht specifikacione dhe pjesérisht
Implementime.

Té mésohet Java konstruksioni package , té cilin e
shfrytézojmé pér t'i grupuar klasat e njé aplikacioni nén
njé emer.
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Interfejset

Interfejs: specifikim i sjelljes (metodave) té pritura nga
klasa. Java interface éshté njé koleksion i emértuar
ballinash té metodave publike.

Sintaksa e Java interfejsit:
public interface EVRI
{ BALLI NA METCDASH }

ku BALLI NA METCDASH éshté varg ballinash té metodave
té terminuara me piképreseé.
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Interfejset — Vazhdim

Procedura pér konstruktimin e njé interfejsi:

Shkruarja e interface (si njé fajl i vecanté) dhe
kompilimi I tij.

Shkruarja e klasés e cila implemenon (implements )
Interfejsin.

Shkruarja e klaséve té cilat jané té parametrizuara (té
lidhura) me interfejsin.
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Interfejset — Vazhdim

Implementim interfejsi: shkruarja e klasés e cila pérmban
metodat ballinat e té cilave pérputhen me ato té emértuara

né interfejs.

Né Java interface definon njé emér tipi té dhénash, dhe
kur njé klasé implementon interfejsin emri i tipit té té
dhénave té klasés éshté néntip | emrit té interfejsit.
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Interfejset — Vazhdim

|+ Specifikon nje konto bankiere. * [
public interface BankAccountSpecification
{ | »= Deponon té holla né konto.
*  @param amount - sasia pér deponim
*  @return true nése deponimi i suksesshém, false pérndryshe * [
public boolean deposit(int amount);
|+ Térheq té holla nga kontoja.
*  @param amount - sasia pér térhegje
*  @return true nése térhegja e suksesshme, false pérndryshe * [
public boolean withdraw(int amount);
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Interfejset — Vazhdim

[+ Kryen pagesat e huas. * [
public class MortgagePaymentCalculator
{ private BankAccountSpecification account;
[+ Konstruktori incializon kalkulatorin.
* @param a - kontoja bankiere nga e cila kryhen pagesat * |
public MortgagePaymentCalculator(BankAccountSpecific ation a)
{ account = a; }
[ = Kryen njé pagesé huaje nga kontoja.
*  @param amount - sasia e pagesés * [
public void makeMortgagePayment(int amount)
{ boolean ok = account.withdraw(amount);
if (ok)
{ System.out.printin("Pagesa éshté kryer:" + amount); }
else { System.out.printin("Pagesa nuk éshté kryer"); }
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Interfejset — Vazhdim

[+ Menagjon njé konto. * [
public class BankAccount implements BankAccountSpecific ation
{ private int balance; // invarianté: balance >= 0
[+ Konstruktori.
*  @param amount - balansi inicial * [
public BankAccount(int amount)
{ if ( amount >= 0 )
{ balance = amount; }
else { balance = 0; }
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Interfejset — Vazhdim

[+ Deponon té holla né konto.
*  @param amount - sasia pér deponim
*  @return true nése térhegja e suksesshme, false pérndryshe * [
public boolean deposit(int amount)
{ boolean result = false;
if ( amount < 0 )
{ System.out.printin("Gabim: depositi
}
else { balance += amount;
result = true;

}

return result;

+ amount);
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Interfejset — Vazhdim

/| + Térheq té holla nga kontoja.
*  @param amount - sasia pér térhegje
*  @return true nése térhegja e suksesshme, false pérndryshe * [
public boolean withdraw(int amount)
{ boolean result = false;
if ( amount < 0 )
{ System.out.printin("Gabim: térhegja
else if ( amount > balance )
{ System.out.printin("Gabim: térhegja tejkalon balansin ");
}
else { balance -= amount;
result = true;

}

return result;

+ amount); }
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Interfejset — Vazhdim

/ + Kthen balansin vijues.
*  @return balansi * [

public int getBalance()

{ return balance; }
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Interfejset — Vazhdim

Mor t gagePaynent Cal cul at or BankAccount
makeMortgagePayment(int amount): void deposit(int amount): boolean
\\ withdraw(int amount): boolean
\\ getBalance(): int
\ 4
\ ,/
N /
N\ 7
\ /
\ /
> L

BankAccount Speci fi cation

deposit (i nt anmount): bool ean

Wi t hdraw(i nt anmount): bool ean

Figura 1. Diagrami i klasave té Java interfejsit
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Interfejset — Vazhdim

public class MortgagePaymentTest
{ public static void main(String[] args)
{ BankAccount myAccount = new BankAccount(5000);
MortgagePaymentCalculator calc =
new MortgagePaymentCalculator(myAccount);
calc.makeMortgagePayment(1000);
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Case study: bazat e té dhénave

[ ++ Interfejs klase e cila mund té ruhet né njé bazé té dhénash. * [
public interface Record
{ | » Kthen celésin i cili e identifikon

* né ményré unike regjistrimin.
*  @return celési * [
public Key keyOf();

Programimi sipas interfejseve — fq. 15



Case study: bazat e té dhénave —
Vazhdim

[ ++ Interfejs klase té vlerés celés (identifikuese). * [
public interface Key
{ | » Krahason né barazim veten me njé celés tjetér.
*  @param m - celési tjetér
*  @return true né gofté se celési ka té njéjtén vieré me m;
* false pérndryshe * [
public boolean equals(Key m);
[+ Krahason né mosbarazim veten me njé celés tjetér.
*  @param m - celési tetér
*  @return true né qofté se celési é&shté vleré mé e vogél se m;
* false pérndryshe * |
public boolean lessthan(Key m);
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Case study: bazat e té dhénave —
Vazhdim

[+ Implementon njé bazé té dhénash. * [
public class Database
{ private Record[] base;
private int count;
private int NOT_FOUND = -1;
/ »= Inicializon bazén.
*  @param initialSize - madhésia fillestare e bazés * [
public Database(int initialSize)
{ if ( initialSize > 0 )
{ base = new Record[initialSize]; }
else { base = new Record[1]; }
count = O;
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Case study: bazat e té dhénave —
Vazhdim

private int locationOf(Key k)
{ int result = NOT_FOUND;
boolean found = false;
int 1 = O;
while ( !found && i != base.length )
{ if ( base[i] '= null && baseli].keyOf().equals(k) )
{ found = true;
result = i;
}
else { i++; }

}

return result;
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Case study: bazat e té dhénave —
Vazhdim

[ + Alokon njé regjistrim mbéshtetur né celésin.
*  @param k - celési i regjistrimit té kérkuar
*  @return rrokja e bazés (adresa e saj);
* null né gofté se rrokja nuk éshté gjetur * [
public Record find(Key k)
{ Record answer = null;
int index = locationOf(k);
if ( index = NOT_FOUND )
{ answer = base[index]; }
return answer;

Programimi sipas interfejseve — fq. 19



Case study: bazat e té dhénave —

[+ Inserton njé regjistrim né bazén e té dhénave.
*  @param r - rrokja
*  @return true né gofté se rrokja éshté shtuar;
* false né qofté se rrokja nuk éshté shtuar
public boolean insert(Record r)
{ boolean success = false;
if ( locationOf(r.keyOf()) == NOT_FOUND )
{ boolean foundSlot = false;
int i = O;
while ( !foundSlot && i != base.length)
{ /I deri mé tani base[0]...base[i-1] jané té zéna
if ( base[i] == null )
{ foundSlot = true; }
else { i++; }

Vazhdim
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Case study: bazat e té dhénave —
Vazhdim

if ( foundSlot )
{ base[i] =; }
else { Record[]] temp = new Record[2 * pase.length];
for (int j = O; j !'= count; j++)
{ Il kopjohet pérmbajtja e base né temp
temp[j] = base[j];
}
base = temp;
base[count] = r;
}
count++;
success = true;

}

return success;
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Case study: bazat e té dhénave —
Vazhdim

/ + Fshin njé regjistrim nga baza e té dhénave.
*  @param k - celési i regjistrimit
*  @return true né gofté se rrokja éshté fshiré;
* false né qofté se rrokja nuk éshté fshiré * |
public boolean delete(Key k)
{ boolean success = false;
int index = locationOf(k);
if ( index = NOT_FOUND )
{ base[index] = null;
count--;
success = true;

}

return success,
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Case study: bazat e té dhénave —
Vazhdim

[+ Modelon njé person gé di vetétm emrin dhe celésin e veté. * [
public class BasicPerson implements Record
{ private Key Kk;

private String who;

/ + Konstrukton regjistrimin e personit.

*  @param name - emri i personit

*  @param m - celési i personit * |

public BasicPerson(String name, Key m)

{ who = name;

k = m;

}

[+ Kthen emrin e personit. * [

public String nameOf()

{ return who; }

public Key keyOf()
{ return k; }
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Case study: bazat e té dhénave —
Vazhdim

[ ++ Modelon njé celés numér té ploté. * [
public class IntegerKey implements Key
{ private Int id;

[+ Konstrukton objektin celés.

*  @param n - numri i ploté i ruajtur si celés *
public IntegerKey(int n)
{id=n;}
[+ Kthen vlerén numér té ploté té celésit. * [
public int valOf()
{ return id; }
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Case study: bazat e té dhénave —
Vazhdim

public boolean equals(Key anotherKey)
{ int m = ((IntegerKey)anotherKey).valOf();
return id == m;

public boolean lessthan(Key anotherKey)
{ int m = ((IntegerKey)anotherKey).valOf();
return id < m;
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Case study: bazat e té dhénave —
Vazhdim

public static void main(String[] args)
{ Database db = new Database(4);
BasicPerson filani =
new BasicPerson("Filan Fisteku", new IntegerKey(1234));
IntegerKey tringaskey = new IntegerKey(567);
BasicPerson tringa =
new BasicPerson("Tringa Kosova", tringasKey);
boolean ok = db.insert(filani);
ok = db.insert(tringa);
Record p = db.find(tringasKey);
System.out.printin(((BasicPerson)p).nameOf());
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Case study: bazat e té dhénave —

Vazhdim

Dat abase

Key

insert(Record r): boolean
find(Key k): Record

| _ — —+equal s(Key m: bool ean

| esst han(Key m): bool ean

delete(Key Kk): boolean - < \>
T _ 7 \
I Ve \
| P \
II < g \\
| -7
| /// | nt eger Key
L e Basi cPer son equals(Key m): boolean
Recor d | 4 — — fnameOf(): String lessthan(Key m): boolean
keyOh () : Key keyOf(): Key valOf(): int

Figura 2. Diagrami | klasave me interfejse
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Néntipet dhe sjellja

Relacioni néntip: relacion ndérmjet dy tipesh té té
dhénave; shénojmé C <= Dné kuptimin se C éshté néntip
| D, me domethénie se mund té shfrytézohet vleré e tipit C
né cfarédo konteksti ku pritet vieré e tipit D.

P.sh., megé int <= double , mund té véhet
double d = 44 /| 2;

0se pér metodén
public double inverseOf(double d)

{ return 1.0 / d; }
éshté korrekt invokimi inverseOf(2)
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Néntipet dhe sjellja — Vazhdim

Me zgjerimin ose implementimin e tipeve té referencés
Krijohet relacion i ri néntip, p.sh.,

class MyPanel extends JPanel
dhe
class BasicPerson implements Record

Krijojné néntipet MyPanel <= JPanel dhe
BasicPerson <= Record
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Néntipet dhe sjellja — Vazhdim

Véjmé né aplikacionin e bazés sé té dhénave

Database db = new Database(4);
IntegerKey filaniskey = new IntegerKey(1234);

BasicPerson filani = new BasicPerson("Filan Fisteku", fil anisKey);
boolean ok = db.insert(filani);
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Néntipet dhe sjellja — Vazhdim

Database db == |al a4 . Basi cPer son
IntegerKey filaniskey == a3 Key k == | a3
BasicPerson filani == a4 String who = "Filan Fisteku"
boolean success == true

a3 : | nt eger Key

al : Dat abase —

4 ) Int 1d == 1234
Record[]] base == a2 [ J
int count == 1
public boolean insert(Record r) {...}
public Record find(Key k) {...} a2 : Record[ 4]
public boolean delete(Key k) {...} o 1 2 3
private int locationOf(Key k) {...} ) a4 null_fnull_jnull

Programimi sipas interfejseve — fq. 31



Néntipet dhe sjellja — Vazhdim

Run-time tip 1 t& dhénave: tipi | té dhénave I cili ruhet
brenda njé objekti kur ky té konstruktohet né memorien
kompjuterike. Tipi i ruajtur i té dhénave éshté emri i klasés
nga e cila éshté konstruktuar objekti.

Né vazhdim né aplikacionin e mésipérm mund té véjmeé
Record filaniAgain = db.find(filanisKey);
System.out.printin(((BasicPerson)filaniAgain).nameO f0);

Invokimi filaniAgain.nameOf() éshté jokorrekt.
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Néntipet dhe sjellja — Vazhdim

iInstanceof : operacion né Java i cili ekzaminon run-time
tipin e objektit.

Sintaksa:
SHPREHJ A instanceof Tl PI

Semantika: kthen true atéheré dhe vetém atéheré kur
run-time tipi i té dhénave | SHPREHJ A éshté néntip 1 Tl PI .

Record aRecord = db.find(aKey);

if ( aRecord instanceof BasicPerson )

{ System.out.printin(((BasicPerson)aRecord).nameOf() ); }
else { System.out.printin("Tip i panjohur regjistrimesh" ); }
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Néntipet dhe sjellja — Vazhdim

[ ++ Modelon njé celés string. * [
public class StringKey implements Key
{ private String id;

public StringKey(String s)
{id=rs5s;}

public String valOf()
{ return id; }

public boolean equals(Key anotherKey)

{ ..

public boolean lessthan(Key anotherKey)

{ .}
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Néntipet dhe sjellja — Vazhdim

public boolean equals(Key anotherKey)
{ boolean answer;
if ( anotherKey instanceof IntegerKey )
{ int m = ((IntegerKey)anotherKey).valOf();
answer = (id == m);
}
else { answer = false; }
return answer,
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Implementimi dhe trashigimia: njé

[+ Definon sjelllen e njé dhome. * [

public interface RoomBehavior

{ | » Lejon lojtarin té€ hyjé né dhomé.
*  @param p - lojtari gé déshiron té hyjé
* @return se a ka pasur sukses hyrja * [
public boolean enter(PlayerBehavior p);
/ + Nxjerr lojtarin nga dhoma.
* (@param p - lojtari gé déshiron té dalé * [
public void exit(PlayerBehavior p);
[ = Kthen idenitetin e lojtarit i cili ka zéné dhomén.
*  @return adresén e lojtarit gé& ndodhet né dhomé
public PlayerBehavior occupantOf();

lojé aventure
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Implementimi dhe trashigimia: njé
lojé aventure — Vazhdim

[+ Definon sjelllen e njé lojtari. * [

public interface PlayerBehavior

{ | » Lejon lojtarin té thoté njé fjalé.
*  @return fjala * [
public String speak();
[ »= Pérpiget té hyjé né dhomé dhe ta esplorojé até.
* @param r - dhoma gé do té eksplorohet
*  @return se a ka pasur sukses hyrja né dhomén
public boolean explore(RoomBehavior r);
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Implementimi dhe trashigimia: njé
lojé aventure — Vazhdim

[ ++ Modelon dhomé gé& mund té keté njé banor. * [
public class BasicRoom implements RoomBehavior
{ private PlayerBehavior occupant;
private String roomName;
private String secretWord;
[+ Ndérton dhomén.
*  @param name - emri i dhomés
*  (@param password - fjala sekrete pér té hyré né dhomén * [
public BasicRoom(String name, String password)
{ occupant = null;
roomName = name;
secretWord = password,;
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Implementimi dhe trashigimia: njé

public boolean enter(PlayerBehavior p)

{ boolean answer = false;

if ( occupant == null && secretWord.equals(p.speak()) )

{ occupant = p;
answer = true;

}

return answer,

public void exit(PlayerBehavior p)
{ if ( occupant == p)
{ occupant = null; }

}

public PlayerBehavior occupantOf()
{ return occupant; }

lojé aventure — Vazhdim
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Implementimi dhe trashigimia: njé
lojé aventure — Vazhdim

[ ++ Modelon njé lojtar gé eksploron dhoma. * [
public class Explorer implements PlayerBehavior
{ private String playerName;
private String password;
private RoomBehavior where;
[+ Ndérton lojtarin.
*  @param name - emri i lojtarit
*  @param word - pasvordi té cilin mund ta thoté lojtari * [
public Explorer(String name, String word)
{ playerName = name;
password = word,;
where = null;

public String speak()
{ return password; }
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Implementimi dhe trashigimia: njé
lojé aventure — Vazhdim

[+ Bén qé lojtari ta |&é dhomén né té cilén ndodhet. * [
public void exitRoom()
{ it ( where !'= null)
{ where.exit(this);
where = null;

public boolean explore(RoomBehavior r)
{ if ( where !'= null )

{ exitRoom(); }

boolean wentinside = r.enter(this);

if ( wentlnside )

{ where =r; }

return wentinside;
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Implementimi dhe trashigimia: njé
lojé aventure — Vazhdim

[+ Kthen dhomén gé éshté e zéné nga lojtari. * [
public RoomBehavior locationOf()
{ return where; }
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Implementimi dhe trashigimia: njé
lojé aventure — Vazhdim

RoomBehavior[] groundFloor = new RoomBehavior[4];
groundFloor[0] = new BasicRoom("kuzhina", "brumi");
groundFloor{3] = new BasicRoom("dhoma e dités", "caji");
Explorer indi = new Explorer("Indana Jones", “"¢aji");
Explorer xhyma = new Explorer("Xhymshit Fisteku", “"domat;
boolean success = indi.explore(groundFloor[3]);
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Implementimi dhe trashigimia: njé
lojé aventure — Vazhdim

RoomBehavior[] groundFloor == al a3 : Basi cRoom

Explorer indi == ad (PlayerBehavior occupant == null )

Explorer xhyma == a5 String roomName == "dhoma e dités"
String secretWord == "caji"
boolean enter(PlayerBehavior p)
void exit(PlayerBehavior p)

al : RoonmBehavi or | 4] PlayerBehavior occupantOf()

0 1 2 3 ~ o

[az null |null | a3 J - ad : Explorer N
String playerName == “Indana Jones"
String password == "caji”

a2 : Basi cRoom RoomBehavior where == | null

( ) String speak()
void exitRoom()

ab . Expl orer boolean explore(RoomBehavior r)

( ) \RoomBehavior locationOf() )
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Implementimi dhe trashigimia: njé
lojé aventure — Vazhdim

RoomBehavior[] groundFloor == al a3 : Basi cRoom
Explorer indi == a4 (PlayerBehavior occupant == ad )
Explorer xhyma == a5 String roomName == "dhoma e dités"
boolean success == true String secretWord == "caji"
boolean enter(PlayerBehavior p)
void exit(PlayerBehavior p)
al : RoonmBehavi or | 4] PlayerBehavior occupantOf()
0 1 2 3 ~ o
[az null |null | a3 J - ad : Explorer N
String playerName == “Indana Jones"
String password == "caji”
a2 : Basi cRoom RoomBehavior where == | a3
( ) String speak()
void exitRoom()
ab . Expl orer boolean explore(RoomBehavior r)
( ) \RoomBehavior locationOf() )

Programimi sipas interfejseve — fq. 45



Implementimi | interfejseve té

shumfishta
| + Specifikon njé objekt thesar. * [
public interface TreasureProperty
{ | » Shpjegon cfaré éshté thesari.
*  @return shpjegimi * [
public String contentsOf();
}
[ + Specifikon ményrén e njé objekti pér té dorézuar thesarin. * |
public interface Treasury
{ | » Dorézon thesarin.
*  @param p - lojtari i cili kérkon thesarin
*  @return thesari (ose null né qofté se thesari mungon) * |
public TreasureProperty yieldTreasure(PlayerBehavior p );
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Implementimi | interfejseve té
shumfishta — Vazhdim

public class Vault implements RoomBehavior, Treasury
{ private PlayerBehavior occupant;
private String roomName;
private String secretWord,
private TreasureProperty valuable;
[+ Ndérton dhomén.
*  @param name - emri i dhomés
*  (@param password - fjala sekrete pér té hyré né dhomén
*  @param item - thesari i cili ruhet né dhomén * [
public Vault(String name, String password, TreasurePrope rty item)
{ occupant = null;
roomName = name;
secretWord = password;
valuable = item;
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Implementimi | interfejseve té
shumfishta — Vazhdim

public boolean enter(PlayerBehavior p)
{ Il ... sikur mé& paré
}
public void exit(PlayerBehavior p)
{ /I ... sikur mé& paré
}
public PlayerBehavior occupantOf()
{ /I ... sikur mé paré
}
public TreasureProperty yieldTreasure(PlayerBehavior p
{ TreasureProperty answer = null;

if ( p == occupant )

{ answer = valuable;

valuable = null;

}

return answer;
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Nénklasat dhe trashigimia

Sintaksa:
class C2 extends C1

{ TRUPI }

Semantika: klasa class C2 merr (trashigon) téré

strukturén brenda class C1 si dhe strukturén e definuar
né TRUPI . Véhet relacioni C2 <= CL

Klasa C2 guhet nénklasé (subclass) e mbiklasés
(superclass) C1.

Konstruktori super : urdhéri i cili invokon metodén

konstruktor té superklasés pérbrenda metodés konstruktor
té nénklasés sé sa.
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Nénklasat dhe trashigimia — Vazhdim

[ ++  Modelon dhomé ku ruhet thesar. * [
public class VaultRoom extends BasicRoom implements Treas
{ private TreasureProperty valuable;
[ *=  Ndérton dhomén.
*  @param name - emri i dhomés
*  (@param password - fjala sekrete pér té hyré né dhomén
*  @param item - thesari i cili ruhet né dhomén * [
public VaultRoom(String name, String password,
TreasureProperty item)
{ super(name, password);
valuable = item;

ury
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Nénklasat dhe trashigimia — Vazhdim

public TreasureProperty yieldTreasure(PlayerBehavior p )
{ TreasureProperty answer = null;
if ( p == occupantOf() )
{ answer = valuable;
valuable = null;

}

return answer,
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Nénklasat dhe trashigimia — Vazhdim

BasicRoom a = new BasicRoom("e dités", "Tung!");
TreasureProperty diamond = new Jewel("diamant");
VaultRoom b = new VaultRoom("podrumi”, "Hapu Sezam!", diam ond);

[+ Modelon njé gur té cmueshém. * [
public class Jewel implements TreasureProperty
{ private String jewelName;

/ + Konstrukton gurin e ¢mueshém.

*  @param name - emri i gurit * [

public Jewel(String name)

{ jewelName = name; }

public String contentsOf()
{ return jewelName; }
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Nénklasat dhe trashigimia — Vazhdim

al : Basi cRoom

BasicRoom a == |al
~ ™
TreasureProperty diamond == a2 PlayerBehavior occupant == null
VaultRoom b == |a3 String roomName == "e dités"
String secretWord == “Tung!"
boolean enter(PlayerBehavior p)
a2 . Jewel : : :
void exit(PlayerBehavior p)
String jewelName == “diamant” PlayerBehavior occupantOf()
: - y,
String contentsOf()
a3 . Vaul t Room
~ _ )
PlayerBehavior occupant == null
String roomName == "podrumi"
String secretWord == "Hapu Sezam!”

boolean enter(PlayerBehavior p)
void exit(PlayerBehavior p)
PlayerBehavior occupantOf()
TreasureProperty valuable == a2
\TreasureProperty yieldTreasure(PlayerBehavior p) y
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Nénklasat dhe trashigimia — Vazhdim

Basi cRoom RoonBehavi or
A A 1
o A
| |
| |
| |
N
Treasury . |Pl ayer Behavi or Expl or er
\
\
s d \
s \
< \
s
s \
Vaul t Room TreasureProperty
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Interfejsat dhe trashigimia

[+ Definon sjelllen e njé dhome gé& mban thesar. * [

public interface TreasuryBehavior extends RoomBehavior

{ | » Dorézon thesarin.
*  @param p - lojtari i cili kérkon thesarin
*  @return thesari (ose null né qofté se thesari mungon) * |
public TreasureProperty yieldTreasure(PlayerBehavior p );

public class VaultRoom2 extends BasicRoom
implements Treasury, TreasuryBehavior

{ ..}

public class VaultRoom2 extends BasicRoom
implements TreasuryBehavior

{ ..}
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Klasat abstrakte

Klasé abstrakte: klasé sé cilés | mungojné disa nga
metodat e veta; metodat gé mungojné véhen né pah me
balliné e cila pérmban fjalén kyce abstract

Metodé abstrakte: metodé pa trup e cila ndodhet né njé
klasé abstrakte. Trupi | metodés shkruhet né njé nénklasé
té klasés abstrakte.

Klasé konkrete: klasé ,normale®, té gjitha metodat e sé
cilés kané trupa.
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Klasat abstrakte — Vazhdim

[+ Definon sjelllen e pritur nga lojtari me karta. * [
public interface CardPlayerBehavior
{ | » Kthen se a déshiron lojtari edhe njé karté té re. * [

public boolean wantsCard();

[+ Pranon njé Kkarté.

* @param c - karta gé pranohet */

public void receiveCard(Card c);

[+ Afishon dorén e lojtarit.

*  @return njé varg i cili pérmban kartat e dorés * |
public Card[] showCards();
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Klasat abstrakte — Vazhdim

[ ++ Modelon njé formé abstrakte té lojtarit me karta. * [
public abstract class CardPlayer implements CardPlayerBe havior
{ private Card[] hand;

private int count;

[ + Ndérton lojtarin.

*  @param maxCards - numri maksimal i kartave * [

public CardPlayer(int maxCards)

{ hand = new Card[maxCards];

count = O;

public abstract boolean wantsCard();
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Klasat abstrakte — Vazhdim

public void receiveCard(Card c)
{ hand[count] = c;
count++;

public Card[] showCards()

{ Card[]] answer = new Card[count];

for (int i = 0; i !'= count; i++ )
{ answerl[i] = hand[i]; }
return answer;
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Klasat abstrakte — Vazhdim

import javax.swing. *

/ = Modelon njé lojtar kartash nijeri. * [

public class HumanPlayer extends CardPlayer

{ [ » Ndérton lojtarin.
*  @param maxCards - numri maksimal i kartave * [
public HumanPlayer(int maxCards)
{ super(maxCards); }

public boolean wantsCard()
{ String response = JOptionPane.showlnputDialog
("Déshironi edhe njé karté (P/J)?");
return response.equals("P") || response.equals("p");
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Klasat abstrakte — Vazhdim

[ ++ Modelon njé lojtar kartash té kompjuterizuar. * [
public class ComputerPlayer extends CardPlayer
{ / » Ndérton lojtarin.
*  @param maxCards - numri maksimal i kartave * |
public ComputerPlayer(int maxCards)
{ super(maxCards); }

public boolean wantsCard()

{ boolean decision = false;
Card[] myHand = showCards();
/I ... Urdhérat té cilat ekzmainojné myHand
/l dhe llogarisin vendimin decision

return decision;
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Klasat abstrakte — Vazhdim

ComputerPlayer cp = new ComputerPlayer(3);
HumanPlayer hp = new HumanPlayer(3);
CardPlayer someone = cp;
CardPlayerBehavior another = someone;
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ComputerPlayer cp == al
HumanPlayer hp == |a3
CardPlayer someone == al

CardPlayerBehavior another ==

a3 . HumanPl ayer

al

Klasat abstrakte — Vazhdim

al : Conput er Pl ayer

4 )
Card[] hand == a2

int count == 0

public void receiveCard(Card c) {...}

public Card[] showCards() {...}

kpublic boolean wantsCard() {...} y

a2 . Card[ 3]

-
Card[] hand == a4
int count == 0
public void receiveCard(Card c) {...}

public Card[] showCards() {...}
kpublic boolean wantsCard() {...}

‘ G

a4 . Card[ 3]

) (- )
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Klasat abstrakte — Vazhdim

Car dPl ayer Behavi or Deal er
want sCard(): bool ean == 7
recei veCard(Card c): void
showCar ds(): Card[] T~~-_]card
A
|
|
Car dPl ayer

want sCard(): bool ean
receiveCard(Card c): void
showCards(): Card]]

SN

Conput er Pl ayer HumanPl ayer

wantsCard(): boolean wantsCard(): boolean
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Klasat abstrakte dhe kierarkité

Kierarki klase: koleksion klasash abstrakte dhe konkrete, té renditura sipas relacioneve
té tyre nén/mbiklasé, zakonisht i paraqitur si strukturé druri.

Lion
Felin
Tiger

orse

Equi ne
| ———

/ \ebra
Ani mal Reptile _

"\ Bovi ne

Figura 5. Kierarkia e shtazéve
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Klasat abstrakte dhe kierarkité —

public abstract class Animal
{ /l... fushat dhe metodat té& cilat e pérshkruajné
Il njé shtazé

public abstract class Mammal extends Animal
{ /... fushat dhe metodat specifike pér gjitarét

}

public abstract class Equine extends Mammal
{ /l... fushat dhe metodat specifike pér thundrorét

}

public class Horse extends Equine
{ /... fushat dhe metodat specifike pér kuajt

}

Vazhdim
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Klasat abstrakte dhe kierarkité —
Vazhdim

Horse ati = new Horse(...);
Equine aSpecimen = ati;
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Kornizat dhe klasat abstrakte

Kornizé (framework): koleksion klasash té disenjuara pér
t'u zgjeruar me vetém disa klasa shtesé pér té konstruktuar
njé aplikacion té ploté né njé domen problemi.

P.sh., pakot java.awt dhe javax.swing  formojné njé
kornizé pér aplikacione grafike; duke zgjeruar JPanel
shfrytézuesi ,plotéson” kornizén dhe krijon dritare grafike.
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Néntipet dhe nénklasat

Dallimet ndérmjet interfesjseve dhe klasave abstrakte:

Njé interfejs definon njé specifikim sjelljeje ose njé
,piké lidhjeje” té cilén klasét e shfrytézojné pér t'u
lidhur ndérmjet veti. Kur njé klasé e implementon njé
Interfejs klasa ofron sjelljen e premtuar nga interfejsi.

Njé klasé abstrakte ofron kodet — implementimet — pér
disa metoda dhe léshon kodimin e tjerave. Kur njé
klasé zgjeron njé klasé abstrakte ajo trashégon
kodimet ekzistuese dhe ofron kodimet gé mungojné.
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Klasa Cbj ect dhe mbéshtjellésit

class Object : klasé e paradefinuar né Java e cila
automatikisht éshté mbiklasé e té gjitha klasave tjera.

public class Pair
{ Object[] r = new Object[2];

public Pair(Object 0l, Object 02)
{ 0] = ol;

1] = o2;
}

public Object getFirst()
{ return r[0]; }

public Object getSecond()
{ return r[1]; }
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Klasa Cbj ect dhe mbéshtjellésit —
Vazhdim

Pair p = new Pair(new JFrame(), new int[3]);
Object item = p.getFirst();

if ( item instanceof JFrame )

{ ((JFrame)item).setVisible(true); }
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Klasa Cbj ect dhe mbéshtjellésit —
Vazhdim

Klasé mbéshtjellése (wrapper): klasé géllimi | sé cilés
éshté té pérmbajé njé vleré té vetme primitive, duke lejuar
késhtu vilerén primitive té pérdoret sikur té ishte objekt.

Integer wrappedint = new Integer(1);

Pair p = new Pair(wrappedint, new int[3]);
Object item = p.getFirst();

if ( item instanceof Integer )

{ System.out.printin( ((Integer)item).intValue() ); }
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Klasa Cbj ect dhe mbéshtjellésit —
Vazhdim

Meqgé cdo objekt ndértohet nga njé klasé e cila zgjéron
klasén Object , cdo objekt trashégon nga class Object
metodén toString , e cila kthen paraqitjen si string té

Jdentitetit* té objektit.

Integer wrappedint = new Integer(1);
String s = "abc";

Pair p = new Pair(wrappedint, s);
System.out.printin(p.getFirst().toString());
System.out.printin(p.getSecond().toString());
System.out.println(p.toString());
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Pakot

Pako (package): koleksion klasash té cilat jané grupuar sé
bashku né njé folder dhe jané etiketuar me njé emeér té
pérbashkeét.

package bank;

| +x Specifikon nje konto bankiere. * |
public interface BankAccountSpecification

{ ] ... njésoj sikurse mé paré

}

package bank;

import javax.swing. *

/ ++ Menagjon njé konto. * [

public class BankAccount
{ ] ... njésoj sikurse mé paré

}
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Pakot — Vazhdim

Procedura e krijimit té njé pakoje:
Krijohet njé folder, p.sh., bank.

Véhet, si rresht | paré né secilén klasée, urdhéri
package , p.sh., package bank .

Kompilohet secila klasé, p.sh.,
javac bank\BankAccount.java

Ekzekutohet klasa startuese, p.sh.,
java bank.MortgagePaymentApplication
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Pakot — Vazhdim

Né gofté se aplikacione tjera e importojné njé pako, p.sh.,
bank , atéheré lokacioni | pakos i béhet me dije Java
kompilatorit me ané té classpath.

import bank.  *;
[+ Menagjon njé konto cekésh. * [
public class CheckingAccount
{ private BankAccount myAccount = new BankAccount();
private MortgagePaymentCalculator calculator
= new MortgagePaymentCalculator(myAccount);
/..
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