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Qéllimet dhe objektivat

@ Diskutimi i termave té lidhura me trashigiminé, si:
mbingarkimi, inheritimi, mbikalimi, fshehja, néntipet,
polimorfizmi dhe ndryshimi i tipit (casting).

@ Egzaminimi i disa ¢éshtjesh standarde
té lidhura me disenjimin dhe implementimin e klasave
dhe theksimi i disa parimeve disenjuese.

@ Presantimi i disa apleteve mé té sofistikuara animuese
pér té ilustruar teknikat né pérdorim né animime.
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Pérmbajtja

@ Mbingarkimi i metodave dhe konstruktoréve
© Zgjerimi i klasave

© Zgjerimi dhe implementimi i interfejsave
@ Fshehja e fushave dhe metodave statike

© Disenjimi i klasave

@ Aplikacione: Aplete animimi
@ Marrja e parametrave
@ Apletet animuese si idiomé
@ Shfrytézimi i baferimit té dyfishté
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Mbingarkimi i metodave dhe konstruktoréve

Mbingarkimi i metodave dhe konstruktoréve

Mbingarkimi (Overloading)
@ Mbingarkim (overloading): vetia e lejimit té metodave
ose konstruktoréve té ndryshém qgé té ndajné té njéjtin emér.
@ Themi se emri éshté mbingarkuar me implementime
té shuméfishta.

Rregulla e mbingarkimit

Né qofté se dy metoda ose konstruktoré né té njéjtén klasé
kané nénshkrime té ndryshme, atéheré mund té mbingarkohen
né té njéjtin emér.
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Mbingarkimi i metodave dhe konstruktoréve

Mbingarkimi i metodave dhe konstruktoréve

/** Modelon njé piké né rrafsh. */
public class Point {
protected double x, y;
/** Krijon origjinémn (0,0). */
public Point() {
x = 0.0;
y = 0.0;
}
/** Krijon pikén (x,y).
* Q@param x koordinata horizontale
* Oparam y koordinata vertikale */
public Point(double x, double y) {
this.x = x;
this.y = y;
}
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Mbingarkimi i metodave dhe konstruktoréve

Mbingarkimi i metodave dhe konstruktoréve. (Vazhdim)

/** Llogarit distancén ndérmjet késaj pike dhe pikés tjetér.
* Q@param other pika tjetér
* Qreturn distanca e llogaritur */
public double distance(Point other) {
double dx = this.x - other.x;
double dy = this.y - other.y;
return Math.sqrt(dx * dx + dy * dy);
b
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Mbingarkimi i metodave dhe konstruktoréve

Mbingarkimi i metodave dhe konstruktoréve. (Vazhdim)

/** Llogarit distancén ndérmjet késaj pike dhe (x,y).
* @param x koordinata horizontale
* Q@param y koordinata vertikale
* Q@return distanca e llogaritur */
public double distance(double x, double y) {
double dx = this.x - x;
double dy = this.y - y;
return Math.sqrt(dx * dx + dy * dy);

}
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Mbingarkimi i metodave dhe konstruktoréve

Mbingarkimi i metodave dhe konstruktoréve. (Vazhdim)

/** Llogarit distancén ndérmjet késaj pike
* dhe origjinés.
* @return distanca e llogaritur */
public double distance() {
return Math.sqrt(x * x + y * y);
}
}
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Mbingarkimi i metodave dhe konstruktoréve

Mbingarkimi i metodave dhe konstruktoréve

public static void main(String[] args) {
Point pl = new Point(); //Invokon Point()
//Invokon Point(double,double)
Point p2 = new Point(20.0, 30.0);
//Invokon distance(Point)
System.out.println(p2.distance(pl));
//Invokon distance(double,double)
System.out.println(p2.distance(50.0, 60.0));
System.out.println(p2.distance(50, 60)); //Sikur mésipér
System.out.println(p2.distance()); //Invokon distance()
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Mbingarkimi i metodave dhe konstruktoréve

Mbingarkimi i metodave dhe konstruktoréve. (Vazhdim)

Udhézues disenji: Shfrytézoni arsyeshém mbingarkimin

Mbingarkimi duhet té shfrytézohet vetém né dy situata:

© kur ekziston njé pérshkrim i pérgjithshém, jovecues
i funksionalitetit i cili u pérgjigjet té gjitha metodave
té mbingarkuara;

@ kur té gjitha metodat e mbingarkuara ofrojné
té njéjtin funksionalitet, disa prej té cilave
ofrojné argumenté té nénkuptuar.
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Mbingarkimi i metodave dhe konstruktoréve

Mbingarkimi i metodave dhe konstruktoréve. (Vazhdim)

Shembull i rastit té paré:

public class StringBuffer {
public StringBuffer append(String str) { ... }
public StringBuffer append(boolean b) { ... }
public StringBuffer append(char c) { ... }
public StringBuffer append(int i) { ... }
public StringBuffer append(long 1) { ... }
public StringBuffer append(float f) { ... }
public StringBuffer append(double d) { ... }

}

Pérshkrimi: Paragitja String e argumentit shtohet te fundi i pérmbajtjes
aktuale té string baferit
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Mbingarkimi i metodave dhe konstruktoréve

Mbingarkimi i metodave dhe konstruktoréve. (Vazhdim)

Shembull i rastit té dyté:

public class String {
public String substring(int i, int j) { ... }
public String substring(int i) { ... }

}

Funksionaliteti: Té dyja metodat kthejné nénstring.
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Zgjerimi i klasave

Zgjerimi i klasave

@ Sintaksa:
[ ModifikatoréKlase ] class EmérKlase
[ extends SuperKlasé ]
[ implements Interfejsl,Interfejs2,...] {
DeklarimeAnétaréshKlase
}
@ Semantika:
o Relacioni i inheritimit (trashigimisé);
o Té gjithé anétarét public dhe protected té superklasés
mund té qasen né klasén e zgjeruar.
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Zgjerimi i klasave

Zgjerimi i klasave. (Vazhdimi)

import java.awt.*;
/** Paraget njé piké té ngjyrosur né rrafsh. */
public class ColoredPoint extends Point {
private Color color;
/** Krijon njé piké té ngjyrosur.
* @param x koordinata horizontale
* Q@param y koordinata vertikale
* Q@param color ngjyra
*/
public ColoredPoint(final double x, final double y,
final Color color) {
super(x, y);
this.color = color;

}
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Zgjerimi i klasave

Zgjerimi i klasave. (Vazhdimi)

/** Krijon njé piké me ngjyré té zezé.
* Q@param x koordinata horizontale
* Q@param y koordinata vertikale
*/
public ColoredPoint(final double x, final double y) {
this(x, y, Color.black);
}

/** Krijon origjinén me ngjyré té zezé. */
public ColoredPoint() {
color = Color.black;
}
}
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Zgjerimi i klasave

Néntipet dhe polimorfizmi

Tipi T1 éshté néntip (subtype) i tipit T2 (mbitip, supertype)
né qofté se cdo vleré legjitime e tipit T1 éshté poashtu
vleré legjitime e tipit T2.

Rregulla e néntipeve

Njé vleré e njé néntipi mund té paraqitet kudo gé pritet
vleré e mbitipit té tij.
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Zgjerimi i klasave

Néntipet dhe polimorfizmi. (Vazhdim)

Rregulla e konvertimit té njé tipi

@ Konvertimi i njé néntipi né njérin nga mbitipet e tij
éshté gjithmoné i lejuar dhe kryhet né ményré implicite
kurdo gé té jeté e nevojshme.

@ Konvertimi i njé mbitipi né njérin nga néntipet e tij
kérkon konvertim eksplicit (explicit casting)
dhe gjithmoné lejohet gjaté kompilimit,
por mund té rezultojé me pérjashtim
(run-time exception).
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Zgjerimi i klasave

Néntipet dhe polimorfizmi. (Vazhdim)

Rregulla e ndarjes polimorfike té vlerés

Tipi i shprehjes nga ana e djathté e njé ndarje vlere
duhet té jeté néntip i tipit té variablés nga ana e majté
e ndarjes sé vlerés.
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Zgjerimi i klasave

Néntipet dhe polimorfizmi. (Vazhdim)

public class Student { ... }
public class Undergraduate extends Student { ... }
public class Graduate extends Student { ... }

//Ndarje polimorfike vlerash
Student studentl = new Undergraduate();
Student student2 = new Graduate();

Graduate student3 = student2; //Gabim!

Graduate student4 (Graduate)student?2;
student4 = (Graduate)studentl; //Gabim!
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Zgjerimi i klasave

Néntipet dhe polimorfizmi. (Vazhdim)

Ekzistojné dy ményra té konvertimit korrekt né néntip
(downcasting):

© Pérdorimi i operatorit instanceof:
if (studentl instanceof Graduate) {
Graduate gradStudent = (Graduate)studentl;
gradStudent . getResearchTopic();

}

@ Kapja e pérjashtimit ClassCastException:
try {
Graduate gradStudent = (Graduate)studentl;
gradStudent . getResearchTopic() ;
} catch (ClassCastException e) {
//studentl nuk éshté Graduate
}
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Zgjerimi i klasave

Mbikalimi i metodave

Mbikalimi (Overriding)
e Mbikalimi (overriding) i referohet futjes sé njé metode
né nénklasé qé ka té njéjtin emér, nénshkrim dhe tip kthyes
sikur metoda né mbiklasé.

@ Implementimi i metodés né nénklasén
zévendéson implementimin e metodés né mbiklasén.

@ Njé metodé e deklaruar si final nuk mund té mbikalohet.
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Zgjerimi i klasave

Mbikalimi i metodave. (Vazhdim)

public class Student {

3

protected String name;

public Student(String name) {
this.name = name;

b

public String toString() {
return name;

}
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Zgjerimi i klasave

Mbikalimi i metodave. (Vazhdim)

public class Undergraduate extends Student {
public Undergraduate (String name) {
super (name) ;
b
public String toString() {
return "Studenti Bachelor: " + name;

}
}
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Zgjerimi i klasave

Mbikalimi i metodave. (Vazhdim)

public class Graduate extends Student {
public Graduate (String name) {
super (name) ;
b
public String toString() {
return "Studenti Master: " + name;

}
}
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Zgjerimi i klasave

Mbikalimi i metodave. (Vazhdim)

public class Course {

}

protected static final int CAPACITY = 40;
protected Student[] student = new Student [CAPACITY];
protected int count = O;
public void enroll(Student s) {
if (s != null && count < CAPACITY) {
student [count++] = s;
¥
}
public void list() {
for (int i = 0; i < count; i++) {
System.out.println(student[i].toString());
¥
}
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Zgjerimi i klasave

Mbikalimi i metodave. (Vazhdim)

Figura: Diagrami i klasave té studentéve dhe kurseve
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Zgjerimi i klasave

Mbikalimi i metodave. (Vazhdim)

public class TestCourse {
public static void main(String[] args) {
Course ¢ = new Course();
c.enroll(new Undergraduate("Filan"));
.enroll(new Graduate("Tringa"));
.enroll(new Undergraduate("Fistek"));
dist ()

o o o
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Zgjerimi i klasave

Invokimi i metodave té mbikaluara

public class Point {
/...
/** Krahason né barazim kété objekt me njé objekt tjetér.
* Q@param other objekti tjetér
* Q@return true nése té barabarté, pérndryshe falsex/
public boolean equals(Object other) {
boolean answer = false;
if (other != null && other instanceof Point) {
Point p = (Point)other;
answer = (x == p.x && y == p.y);
3
return answer;
}
}
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Zgjerimi i klasave

Invokimi i metodave té mbikaluara. (Vazhdim)

public class ColoredPoint extends Point {
/...
/** Krahason né barazim kété objekt me njé objekt tjetér.
* Q@param other objekti tjetér
* Q@return true nése té barabarté, pérndryshe falsex/
public boolean equals(Object other) {
boolean answer = false;
if (other !'= null && other instanceof ColoredPoint) {
ColoredPoint p = (ColoredPoint)other;
answer = super.equals(p) && color.equals(p.color);
3
return answer;
}
}
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Zgjerimi i klasave

Invokimi i metodave té mbikaluara. (Vazhdim)

Point p2 = new Point(20.0, 30.0);
Point p4 new ColoredPoint(20.0, 30.0);

System.out.println(p2.equals(new Point(20, 30))); //true
System.out.println(p4.equals(p2)); //false
System.out.println(p2.equals(pd)); //true
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Zgjerimi dhe implementimi i interfejsave

Sérish mbi néntipet

Relacionet néntip

o Né gofté se class Cl extends C2, atéheré C1 <= C2.
@ Né gofté se interface I1 extends I2, atéheré I1 <= I2.
@ Né qofté se class C implements I, atéheré C <= I.
@ Pér cdo class C dhe interface I, C <= Object dhe I <=

Object.
@ Pér cdo tip reference ose primitiv T, T[] <= Object.
o Né qofté se T1 <= T2, atéheré T1[] <= T2[].
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Zgjerimi dhe implementimi i interfejsave

Implementimi i interfjesave

public interface StudentBehavior {
public float getGPA(Q);
}

public interface EmployeeBehavior {
public float getSalary();
}
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Zgjerimi dhe implementimi i interfejsave

Implementimi i interfjesave. (Vazhdim)

public class Student implements Student Behavior {
protected float gpa;
// ... fushat dhe metodat tjera
public float getGPA() {
return gpa;
b
}

public class Employee implements EmployeeBehavior {
protected float salary;
// ... fushat dhe metodat tjera
public float getSalary() {
return salary;
X
}
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Zgjerimi dhe implementimi i interfejsave

Implementimi i interfjesave. (Vazhdim)

public class StudentEmployee
implements StudentBehavior, EmployeeBehavior {
protected float gpa;
protected float salary;
// ... metodat dhe fushat tjera
public float getGPA() {
return gpa;
}
public float getSalary() {
return salary;
b
3
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Zgjerimi dhe implementimi i interfejsave

Implementimi i interfjesave. (Vazhdim)

Figura: Implementimi i shuméfishté i interfejsave
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Zgjerimi dhe implementimi i interfejsave

Trashigimia dhe implementimi

Zgijerimi dhe implementimi
@ Implementimi i shuméfishté i interfejsave éshté legal né Java.
@ Lejohet zgjerimi i njé klase dhe implementimi i disa
interfejsave.

@ Por, zgjerimi i shuméfishté i klasave nuk lejohet né Java.
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Zgjerimi dhe implementimi i interfejsave

Trashigimia dhe implementimi. (Vazhdim)

Si té zgjidhet problemi i nevojés sé zgjerimit t& shumfishté?

Figura: Diagrami i klasave té studentéve dhe kurseve
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Zgjerimi dhe implementimi i interfejsave

Implementimi i interfjesave. (Vazhdim)

public class StudentEmployee2
implements StudentBehavior, EmployeeBehavior {
protected Student student;
protected Employee employee;
public StudentEmployee2(String name) {
student = new Student (name);
employee = new Employee(name);
X
public float getGPA() {
return student.getGPAQ);
X
public float getSalary() {
return employee.getSalary();

}
}
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Fshehja e fushave dhe metodave statike

Fshehja e fushave dhe metodave statike

Fshehja

Fshehja i referohet deklarimit té njé fushe ose metode statike né
njé nénklasé gé ka té njéjtin emér sikurse njé fushé ose metodé
statike né superklasén.

Mbikalimi dhe fshehja
Mbikalimi dhe fshehja jané koncepte té ndryshme:

@ Metodat e instancés vetém mund té mbikalohen.
@ Metodat statike dhe fushat vetém mund té fshihen.
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Fshehja e fushave dhe metodave statike

Fshehja e fushave dhe metodave statike. (Vazhdim)

public class Point {
private static String className = "Point";
public static String getDescription() {
return className;
}
// deklarimet tjera
}

public class ColoredPoint extends Point {
private static String className = "ColoredPoint";
public static String getDescription() {
return className + " e ngjyrosur";
X
// deklarimet tjera
}
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Fshehja e fushave dhe metodave statike

Fshehja e fushave dhe metodave statike. (Vazhdim)

ColoredPoint p5 = new ColoredPoint(20.0, 30.0, Color.black);
Point p6 = pb5;

System.out.println(p5.getDescription()); //ColoredPoint

// e ngjyrosur
System.out.println(p6.getDescription()); //Point
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Fshehja e fushave dhe metodave statike

Fshehja e fushave dhe metodave statike. (Vazhdim)

Udhézues disenji: Evitoni fshehjen

@ Evitoni fshehjen e fushave dhe metodave statike;
pérdorni emra té ndryshém pér gjéra té ndryshme.

@ Invokoni metodat statike me ané té emrave té klasave,
e jo me ané té referencimit té objekteve.
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Fshehja e fushave dhe metodave statike

Fshehja e fushave dhe metodave statike. (Vazhdim)

System.out.println(ColoredPoint.getDescription());
System.out.println(Point.getDescription());
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Disenjimi i klasave

Evitimi i fushave publike

Udhézues disenji: Evitoni fushat publike

Nuk duhet té keté fusha publike jofinale,
pérvec né qofté se klasa éshté finale
dhe fusha éshté e pakushtézuar.
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Disenjimi i klasave

Evitimi i fushave publike. (Vazhdim)

public class Point {
protected double x, y;
//deklarimet tjera
/** Krijon origjinén (0,0). */
public Point() {

x = 0.0;
y = 0.0;
¥
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Disenjimi i klasave

Evitimi i fushave publike. (Vazhdim)

/** Kthen koordinatén horizontale té késaj pike.
* Qreturn koordinata horizontale */

public double getX() {
return Xx;

3

/** V& koordinatén horizontale té késaj pike.
* @param x koordinata horizontale */

public void setX(final double x) {
this.x = x;

3
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Disenjimi i klasave

Evitimi i fushave publike. (Vazhdim)

}

/** Kthen koordinatén vertikale té késaj pike.
* @return koordinata vertikale */

public double getY() {
return y;

3

/** V& koordinatén vertikale té késaj pike.
* @param y koordinata vertikale */

public void setY(final double y) {
this.y = y;

X

Komponentat dhe inheritimi 47



Disenjimi i klasave

Evitimi i fushave publike. (Vazhdim)

/** Modelon njé piké né koordinata polare. */
public class PolarPoint extends Point {
protected double angle;
protected double radius;
//Invarianté: x = angle * Math.cos(radius)
//Invarianté: y = angle * Math.sin(radius)
/** Konstrukton origjinén. */
public PolarPoint() {
super () ;
radius = 0;

}

Komponentat dhe inheritimi 48



Disenjimi i klasave

Evitimi i fushave publike. (Vazhdim)

/** Konstrukton pikén.
* Q@param angle kéndi né radian
* Oparam radius rrezja */
public PolarPoint(double angle, double radius) {
this.angle = angle;
this.radius = radius;
polarToRectangular();
}
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Disenjimi i klasave

Evitimi i fushave publike. (Vazhdim)

/** Kthen kéndin.
* @return kéndi */
public double getAngle() {
return angle;
}
/** V& kéndin.
* @param angle kéndi */
public void setAngle(double angle) {
this.angle = angle;
polarToRectangular() ;
}
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Disenjimi i klasave

Evitimi i fushave publike. (Vazhdim)

/** Kthen rrezen.
* Q@return rrezja */

public double getRadius() {
return radius;

}

/** Vé rrezen.
* Oparam radius rrezja */

public void setRadius(double radius) {
this.radius = radius;
polarToRectangular();

}

private void polarToRectangular() {
x = radius * Math.cos(angle);
y = radius * Math.sin(angle);

}
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Disenjimi i klasave

Evitimi i fushave publike. (Vazhdim)

/** V& koordinatén horizontale.
* @param x koordinata horizontale */
public void setX(double x) {
this.x = x;
rectangularToPolar();
}
/** Vé koordinatén vertikale.
* @param y koordinata vertikale */
public void setY(double y) {
this.y = y;
rectangularToPolar() ;
}
private void rectangularToPolar() {
angle = Math.atan2(y, x);
radius = Math.sqrt(x * x + y * y);
}
}
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Disenjimi i klasave

Vecimi i interfejsit nga implementimi

Udhézues disenji: Veconi interfejsin nga implementimi

Kur funksionaliteti i ofruar nga njé klasé

mund té implementohet né ményra té ndryshme,

éshté e késhillueshme té vecohet interfejsi nga implementimi.

Mbani mend!

Programo sipas interfejsit, jo sipas implementimit!
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Disenjimi i klasave

Vecimi i interfejsit nga implementimi. (Vazhdim)

/** Specifikon njé listé. */
public interface List {
/** Kthen numrin e elementeve té& listés.
* @return numri i elementeve */
public int getCount();
/** Kthen se a éshté lista boshe.
* Qreturn true nése boshe, false pérndryshe */
public boolean isEmpty();
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Disenjimi i klasave

Vecimi i interfejsit nga implementimi. (Vazhdim)

/** Kthen elementin e listés né pozitén e specifikuar.
* Q@param index indeksi i pozités
* Q@return elementi né pozitén e specifikuar */
public Object get(int index);
/** Kthen elementin né kreun e listés.
* Qreturn elementi né kreun */
public Object getHead();
/** Kthen elementin né bishtin e listés.
* Q@return elementi né bishtin */
public Object getTail();
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Disenjimi i klasave

Vecimi i interfejsit nga implementimi. (Vazhdim)

/** Inserton elementin né pozitén e dhéné né listén.
* Q@param index indeksi i pozités
* Qparam element elementi i specifikuar */
public void add(int index, Object element);
/** Inserton elementin kreun e listés.
* Oparam element elementi i specifikuar */
public void addHead(Object element) ;
/** Inserton elementin bishtin e listés.
* @param element elementi i specifikuar */
public void addTail(Object element);
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Disenjimi i klasave

Vecimi i interfejsit nga implementimi. (Vazhdim)

/** Fshin elementin né pozitén e dhéné né listén.
* QOparam index indeksi i pozités
* Q@return elementi i fshiré =/
public Object remove(int index);
/** Fshin elementin né kreun e listés.
* Q@return elementi i fshiré =/
public Object removeHead();
/** Fshin elementin né bishtin e listés.
* Qreturn elementi i fshiré =/
public Object removeTail();
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Disenjimi i klasave

Vecimi i interfejsit nga implementimi. (Vazhdim)

public class LinkedList implements List {
//Trupi
}

public class ArrayList implements List {
//Trupi
}
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Disenjimi i klasave

Organizimi i fajlave

Organizimi i klasave né fajla

Ekzistojné dy lloje klasash:
o Klasat pér shfrytézim té pérgjithshém

e Deklarohen publike.
e Ruhen né fajl emri i té cilit pérputhet me emrin e klasés.
o Psh., public class LinkedList

o Klasat ndihmése, té cilat shfrytézohen
vetém pér té implementuar klasa tjera
o Nuk deklarohen publike.
e Nuk ruhen né fajla té vecanté.
e Psh., class Node
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Disenjimi i klasave

Organizimi i fajlave. (Vazhdim)

Ekzistojné dy zgjidhje pér class Node:
© Klasé e vecanté né LinkedList. java

public class LinkedList implements List {
protected Node head;
protected Node tail;
protected int count;
/...
}
class Node {
Object element;
Node next;
Node previous;

}
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Disenjimi i klasave

Organizimi i fajlave. (Vazhdim)

@ Klasé e brendshme e LinkedList.class né LinkedList. java:

public class LinkedList implements List {
protected Node head;
protected Node tail;
protected int count;
protected static class Node {
Object element;
Node next;
Node previous;

¥
/7. ..
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Disenjimi i klasave

Zbatimi i formés kanonike

Udhézues disenji: Forma kanonike e klasave publike
Njé klasé publike duhet té ndjeké formén kanonike:
@ Té ofrojé konstruktor publik pa parametra
@ Té mbikalojé metodén equals()
@ Té mbikalojé metodén toString()
o

Té implementojé interface Cloneable,
dhe té mbikalojé metodén clone() nése éshté e nevojshme

@ Né qofté se instanca té klasés do té ruhen né fajla
ose té transferohen népér rrjet,
té implementojé interface java.io.Serializable.
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Disenjimi i klasave

Ekuivalenca e objekteve

public boolean equals(Object other) {
boolean result = false;
if (other != null && other instanceof List) {
List otherList = (List)other;
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Disenjimi i klasave

Ekuivalenca e objekteve. (Vazhdim)

if (this.getCount() == otherList.getCount()) {
boolean found = false;
int i = 0;
while (!found && i < this.getCount()) {
Object element = this.get(i);
Object otherElement = otherList.get(i);
found = (element != null && !element.equals(otherElement))
|| (element == null && otherElement '= null);
i++;
}
result = !found;
}
}

return result;

}
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Disenjimi i klasave

@ Metoda clone () duhet té kthejé njé klon té veté objektit.

@ Kloni nuk duhet té jeté i njéjti objekt;
d.m.th., o.clone() != o

@ Kloni duhet té jeté euivalent me objektin;
d.m.th., o.clone() .equals (o)
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Disenjimi i klasave

Klonimi. (Vazhdim)

public class Point implements Cloneable {
protected double x, y;
//deklarimet tjera
public Object clone() throws CloneNotSupportedException {
return super.clone();
}
}
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Disenjimi i klasave

Klonimi. (Vazhdim)

Point p7 = new Point();
Point p8 = new Point();
try {

p8 = (Point)p7.clone();
System.out.println(p8.equals(p7));

}

catch (CloneNotSupportedException e) {
e.printStackTrace();

}
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Disenjimi i klasave

Klonimi. (Vazhdim)

@ Metoda clone() e klasés Object krijon njé kopje té cekét
té objektit, e jo njé kopje té thellé.

@ Pér té mbéshtetur klonim té thellé té njé objekti
té gjithé anétarét e objektit duhet té jené té klonueshém
dhe metoda clone () duhet té jeté publike.
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Disenjimi i klasave

Klonimi. (Vazhdim)

protected static interface CloneableElement
extends Cloneable {
public Object clone() throws CloneNotSupportedException;
}
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Disenjimi i klasave

Klonimi. (Vazhdim)

public Object clone() throws CloneNotSupportedException {
LinkedList result = new LinkedList();
for (Node node = head; node !'= null; node = node.next) {
Object e = null;
if (node.element !'= null) {
if (node.element instanceof CloneableElement) {
e = ((CloneableElement)node.element).clone();
}
else {
throw new CloneNotSupportedException();
}
}
result.addTail(e);
}
return result;

}
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Disenjimi i klasave

Conversioni né String

Metoda toString()
Metoda toString() kthen paragitjen si String té njé objekti.

public String toString() {
StringBuffer buff = new StringBuffer("{");
int i = 0;
for (Node node = head; node '= null; node = node.next, i++) {
if (1 !=0) {
buff.append(",");
}
buff.append(node.element) ;
}
buff.append("}");
return buff.toString();
}
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Disenjimi i klasave

Organizimi i klasave

Udhézues disenji: Pérgjegjésia e metodave publike
@ Kompletésia: Metodat publike duhet té ofrojné gasje té ploté
funksionalitetit té klasés
@ Siguria: Invokimi i cfarédo metode publike me cfarédo renditje
nuk guxon té rezultojé me gjendje jokonsistente.
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Disenjimi i klasave

Dokumentimi i kodit burimor

Dokumentimi me ané té javadoc

Dokumentacion i ploté referencimi i kodit burimor
mund té ndértohet me ané té veglés javadoc té JDK:

@ Secilés klasé dhe secilés metodé publike i shtohet
njé grup komentesh té formatizuara né ményré té posacme.

@ Ekzekutohet javadoc kundrejt pakos ose fajlit té klasés.
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Disenjimi i klasave

Dokumentimi i kodit burimor. (Vazhdim)

Tagu Pérshkrimi

@author | Autorét e kodit.

@version | Versioni aktual.

@param Parametrat e njé metode.

@return | Vlera e kthyer e njé metode.

@see Link nga dokumentacioni i tjera klasash ose
metodash relevante.

Tabela: Disa tagje té shfrytézuara shpesh
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Disenjimi i klasave

Testimi i njésive

Testimi i njé klase

Njé testim i térésishém i njé klase do té duhej sé paku qé:

@ té invokojé secilén metodé sé paku njéheré;

@ té invokojé secilén metodé me kombinime té ndryshme
té vlerave té mundshme té parametrave;

o té ekzekutojé secilin urdhér dhe secilén rrugé t& mundshme
té secilés metodé sé paku njéheré
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Marrja e parametrave

Apletet animuese si idiomé

Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Apleti i pérmirésuar i orés digjitale

import java.awt.*;
public class DigitalClock2 extends DigitalClock {
public void init() {
String param = getParameter("color");
if (param.equals("red")) {
color = Color.red;
} else if (param.equals("blue")) {
color = Color.blue;
} else if (param.equals("yelow")) {
color = Color.yellow;
} else if (param.equals("orange")) {
color = Color.orange;
} else {
color = Color.green;
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Marrja e parametrave

Apletet animuese si idiomé

Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Apleti i pérmirésuar i orés digjitale. (Vazhdim)

<applet code = "DigitalClock2.class"
width=300 height=350>
<param name=color value=red>
</applet>

Komponentat dhe inheritimi 7



Marrja e parametrave

Apletet animuese si idiomé

Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Apleti i tekstit rréshqités

import javax.swing.*;
import java.awt.x;
public class ScrollingBanner
extends JApplet implements Runnable {
protected Thread bannerThread;
protected String text;
protected Font font =
new java.awt.Font("Sans-serif", Font.BOLD, 24);
protected int x, y;
protected int delay = 50;
protected int offset = 1;
protected Dimension d;

Komponentat dhe inheritimi 78



Marrja e parametrave

Apletet animuese si idiomé

Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Apleti i tekstit rréshqgités. (Vazhdimi)

public void init() {
String input = getParameter("delay");
if (input !'= null) {
delay = new Integer(input).intValue();
}
input = getParameter("text");
if (input != null) {
text = input;
} else {
text = "Tekst rréshqités!";

getSize();
d.width;
font.getSize();

< X v
I
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Marrja e parametrave

Apletet animuese si idiomé

Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Apleti i tekstit rréshqgités. (Vazhdimi)

public void paint(Graphics g) {
g.setFont (font) ;
FontMetrics fm = g.getFontMetrics();
int length = fm.stringWidth(text);
g.setColor(Color.black);
g.drawString(text, x, y);

x —-= offset;

if (x < -length) {
x = d.width;

}

g.setColor(Color.green);
g.drawString(text, x, y);
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Marrja e parametrave

Apletet animuese si idiomé

Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Apleti i tekstit rréshqgités. (Vazhdimi)

public void start() {
if (bannerThread == null) {
bannerThread = new Thread(this);
bannerThread.start();
}
}

public void stop() {
bannerThread = null;

3
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Marrja e parametrave

Apletet animuese si idiomé

Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Apleti i tekstit rréshqgités. (Vazhdimi)

public void run() {
while (Thread.currentThread() == bannerThread) {
repaint () ;
try {
Thread.sleep(delay) ;

¥
catch (InterruptedException e) {}
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Marrja e parametrave

Apletet animuese si idiomé

Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Apleti i tekstit rréshqgités. (Vazhdimi)

<applet code = "ScrollingBanner.class"
width=300 height=350>
<param name=delay value=10>
<param name=text value="Java éshté cool">
</applet>
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Marrja e parametrave

Apletet animuese si idiomé

Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Idiomé: Aplet animues

public class AnimationApplet
extends JApplet implements Runnable {
private Thread mainThread;
private int delay;

public void start() {
if (mainThread == null) {
mainThread = new Thread(this);
mainThread.start();

}
}

public void stop() {
mainThread = null;

}
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Marrja e parametrave

Apletet animuese si idiomé

Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Idiomé: Aplet animues. (Vazhdim)

public void run() {
while (Thread.currentThread() == mainThread) {
repaint () ;
try {
Thread.sleep(delay);
}
catch (InterruptedException e) {}
}
}

public void paint(Graphics g) {
//ngjyrosja e kornizés aktuale
}
//...
}
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F nue: me
Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Shfrytézimi i baferimit té dyfishté

@ Versioni vijues shkakton ,dridhje” té imazhit.
public void paint(Graphics g) {
g.setFont (font) ;
FontMetrics fm = g.getFontMetrics();
int length = fm.stringWidth(text);

x —= offset;

if (x < -length) {
x = d.width;

}

g.setColor(Color.black);
g.fillRect(0,0,d.width,d.height);
g.setColor(Color.green) ;
g.drawString(text, x, y);
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F nue: me
Shfrytézimi i baferimit té dyfishté
Aplikacione: Aplete animimi

Shfrytézimi i baferimit té dyfishté. (Vazhdimi)

import java.awt.x*;
public class ScrollingBanner2 extends ScrollingBanner {
protected Image image;
protected Graphics offscreen;
public void update(Graphics g) {
if (image == null) {
image = createImage(d.width, d.height);
offscreen = image.getGraphics();
}
super.paint (offscreen) ;
g.drawImage (image, 0, O, this);
}
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Marrja e parametrave

Shfryte2|m| i bafEI:Imlt te dyflshte
Aplikacione: Aplete animimi

Shfrytézimi i baferimit té dyfishté. (Vazhdimi)

public void paint(Graphics g) {
update(g) ;
}
}
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Pérfundim

Udhézime pér lexim té métejmé

@ http://www.fberisha.org

o X. Jia, Object oriented software development using Java,
kapitulli 4.

e D. Schmidt, Programming principles in Java:
architectures and interfaces,
kapitulli 11.
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Pérfundim

Pérfundim

Mbingarkimi i metodave dhe konstruktoréve

Trashigimia

o Zgjerimi i klasave
o Implementimi dhe zgjerimi i interfejsave

Relacioni néntip
Mbikalimi i metodave
e Polimorfizmi
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