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With Inheritance 6)jliaJl
Person

-LastName

-FratName

-Address

-HomePhone

+UpdateAddress()

Employee Customer
-HireDate
-LastContactDate

-PayGread
+UpdatePayGread () +UpdateLastContactDate ()
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<<Super Class>>

Person

-Name
-Age
-Address

-Nationality

+seNamee ()
+setAge ()
+setAddress( )
+setNationality ()
+getNamee ()
+getAge ()
+getAddress ()
+getNationality ()

/

<<Sub Class>>

Student

-StudyLevel
-Specialization

-GPA

+setStudyLevel ()
+setSpecialization ()
+setGPA()
+getStudyLevel ()
+getSpecialization ()

+getGPA ()

|

74

&jliall

LICTUERE N ot

<<Sub Class>>

Employee

-Salary
-Rank
-Job

+setSalary ()
+setRank ()
+setjob ()
+getSalary ()
+getRank ()
+getjob ()

What is Inheritance?

Generalization vs. Specialization

2024/2023

208 3 Aoy — Adloglace dwaia - 8Ll | dasl>

https://manara.edu.sy/


https://manara.edu.sy/

<<Super Class>>

Person

-Name

-Age
-Address
-Nationality

ZY

6)li_all

+setName ()
+setAge ()
+setAddress( 0)
+setNationality ()
+getName ()
+getAge ()
+getAddress ()
+getNationality ()

1

<<Sub Class>>

Student

-StudyLevel
-Specialization

-GPA

+setStudyLevel ()
+setSpecialization ()
+setGPA()
+getStudyLevel ()
+getSpecialization ()

+getGPA ()

|

<<Sub Class>>

Employee

-Salary
-Rank
-Job

+setSalary ()
+setRank ()
+setjob ()
+getSalary ()
+getRank ()
+getjob ()

<<Sub Class>>

SalariedEmployee

-Bonus

-Deductions

<<Sub Class>>

HourlyEmployee

-WorkingHours

-HourRate

+setBonus ()
+setDeductions ()

+getBonus ()

+getDeductions ()

+setWorkingHours ()
+setHourRate ()
+getWorkingHours ()

+getHourRate ()

2024/2023 20 3 dmay — dilaglas dudia - 5Ll | 2asls

https://manara.edu.sy/



https://manara.edu.sy/

<<Sub Class>>

Student

-StudyLevel
-Specialization

-GPA

+setStudyLevel ()
+setSpecialization ()
+setGPA()
+getStudyLevel ()
+getSpecialization ()

+getGPA ()

<<Sub Class>>

Employee

ZY

6)liadl

-Salary
-Rank
-Job

+setSalary ()
+setRank ()
+setjob ()
+getSalary ()
+getRank ()
+getjob ()

<<Sub Class>>

SalariedEmployee

-Bonus

-Deductions

<<Sub Class>>

HourlyEmployee

-WorkingHours

-HourRate

+setBonus ()
+setDeductions ()
+getBonus ()

+getDeductions ()

+setWorkingHours ()
+setHourRate ()
+getWorkingHours ()

+getHourRate ()
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The “is a” Relationship

Jisa" d48Me oud inherited class 4l ¢l dadallg 459l | superclass Llall daadall s d8Mall o
Student Sl "isa " Ldadl ololyud) s -
Person jaxi"isa" abell-
.Employee ilyge "isa" yoly calygll -
.vehicle 48 "isa" 8,Leud! -
il agadell 50 o
L3 Bitee Lot 20| pmiliases alall oS pailins pras -
A Hdb Byad Log wliall e Mis @™ A8Me ¢ LASY &l yod alusiwl ok cOOP dmapdl 3
s like a a0 gy 4l 49 caile | methods é)bji data members <ldane &yl¢dl il PN 13] :1dlasMae
:Jie hasa 5 8y diass Bl 80 cuS )5 e pad din (6lS o LadT g Bliol B diyo aldsicw! wic :2akasMe

-car has a door, car has a window (Composition)
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The “is a” Relationship

wdigall &l yud extend prwgd LiSsy @

.subclass a4 a1l 4adallg superclass Ldall addall Joda Inheritance o
.general gaall gl aladl Caiall sa M daie -

specialized ozl Giall P Lf).n.ll biall -

* The subclass is based on, or extended from, the superclass.

. BaseClasses dwwlu¥1sl Superclasses Lilall oi ParentClasses ¢ L% daday @5yed | ladall qowd -
.derivedClasses daiid | oladatl Uayl subClasses dee yall cChildClasses ¢ Lu¥L &yl gl ladall qoud -

.as parent classes and child classes LU Cdligolg cpadlgll Caiio Ly Al (v A8Matl sLac Say @
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Lo éi LS Bale| 9 superclass 45yl | 3Lia o cedlu¥ls Jgazd! (d5,191) subclass due yall ALYl &y o
subclass £,31) il J) sss cedlulg Jgdo dlas e
Eaygll Caiall Jidg &yl gl Caiall uasle caiall uly Jas d Java § extends 4> Liall &alSdl alusiw! oiy @

public class Employee extends Person

Inheritance

e BlueY! o AL LS Gaun aloasinyl sale) e G dediud - dgpae ga leSe
.ﬁ,ﬁ!ﬁm,@us»bsﬁg‘ﬂwé@pji Sldang Ja> 8L wic -
final @,latl luele Lo ool 7z Lises (&1 ddoylall e oo oSy -
dols L(,’i e L(‘.n.y.aS (o3 ‘é’\J‘ superclass 4ol | sl cliacie
ebac¥ Jl Jgogdl Sas s subclass Syl Ll o (B8 cLad] wie 8,STAN § Bagage - WEyg -
superclass Ac¥l caiall public methods dlall ka8l ¥ subclass $radl divall LB (e &gl divall 4o lsl!
Ll Jgmo gl Kay - £5ad) aiall Jid (1 459 5« - :public or protected (nd,all superclass —aigall sliac o
.subclass £3a]l aivall (po 8ydileo
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Inheritance, Fields and Methods

*When an instance of the subclass is created, the non-private methods of the superclass are available

through the subclass object.
Employee emp1=new Employee();
empl.set_Age(30);
System.out.println(“Age =" + emp1.get_Age());

. Non-private methods and fields of the superclass are available in the subclass.

Set_Age(30);

2024/2023 (2.8 3 Ay — diloglas daia - 5yLil| daols https://manara.edu.sy/ 11
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Calling The Superclass Constructor PA Inheritance and Constructors
8)Li_aJl

ileiw! (Sas Jo « 3id) cainall f bl Caigal! Sb Jadad (S éi Sy Gl meidl e
Mgl superclass ¥ Caial o2 A Gl dais @iy ¢ (£38 dival Jdo L) o Losic @

super. 8zl | Lol aloseiwly ¥ caiall o e JSdy Y aiall S eleaiwl Koy e

L i § el e Ll csyad o3 13]
9 .no-arg &l el Ggds Gl ¥ Caiis yagn O o -
Y Gk gl O g Gl Gl | aiall yags o s -
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Calling The Superclass Constructor DA Overriding Superclass Methods
&)Ll

Y Caiall Ayl Jie adgidl s L Ayl £5a01 Caiiall 098, U8 o
Lewslis Loy overrides Ll Bale| ooy Y caiall dds b (e dycdidl| d £l digall dds,b calis| 3]
A Ld | dds ol Bugazetl dds ol Jasiw Jldlg overrides 4,LS 8ole| pwls 12 Dymye

oding (naidd| (ndinall (reisg getSalary() {return salary;} LewlEmployee caiall frass 8392 g dduybo Lyt
- daliszee wlus d8ybog a8 gl

.getSalary() {return salary+bonus-deductions ;} clus 44,k SalariedEmployee §iid| divall crays @
getSalary(){return working_hours*hours_rate;} calises wlus 4syky HourlyEmployee aivall (raing @

Y e Aanylo utly dy Aol £5all Caiiall dis ol Aewd £ 580l Caigall (e IS £ @
Byl £yl Caigall dasyb ¢Sle) L3 @Override (zeissil! Gelaid! al st oy o
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Calling The Superclass Constructor %

Employee ?JLI_DJI
public double get_salary()
{
return salary;
}

Salaried Employee

public double get_salary()
{

return salary+bonus-deductions;

}

Hourly Employee

public double get_salary()

{ return working_hours*hours_rate;

}

Overriding Superclass Methods

2024/2023 20 3 dmay — dilaglas dudia - 5Ll | 2asls
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Calling The Superclass Constructor PA 0verriding Superclass Methods
6lial

Jo! (e super de>lial) Al aliseiwl Sy (¥ dive (s =Yl ciigo pe ddsykat overridden ¢lyaf wic
digall e Employee divally dolidl getSalary() 4asyall Blald . ufo’\ e e Y aie dasyls ¢lug
.SalariedEmployee aiall cpos> <SG SalariedEmployee

super. getSalary();
.overridden ¢ a4l W5l 31 Jeasetdl Cro eaid| oo ellia

hﬂ-lh&@é}huﬁj cﬁijiéﬁi'@;‘ap—w"ﬁm"léylaﬂdgsib.&cdgﬁnﬁhsu\ibﬂ‘w Ul e
Laplginheritance &1l 43Me § overriding g W51 | St (o JS Sty O Sz @

) ,¢ll 8Me § badd overriding ioses o (Ses
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DA Preventing a Method from Being
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o Overridden

Gidd | e JiB (o overriding <], Ao wLw%‘ Aigall Zt.u?gla ‘3 final Jj.‘a}.ﬂ Jiss

public final double getSalary() {

return salary;

s Ladl e Al agds final 4as,hoverride dueyd 4id Fuadl diall ol 13)

all (o W dxad (o Yoy Fad | chiall e ol dasyb alazinl e ST oy @
Y
€ o
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Package A1;

public class Shape

{
private double height; // To hold height.
private double width; //To hold width or base

/**
*The setValue method sets the data

*in the height and width field.
*/

public void setValues(double height, double width)
{

this.height = height;

this.width = width;

Py

6)liadl

Protected Members

Package A2;

public class Rectangle extends Shape

{

/**
* The method returns the area

* of rectangle.

*/

public double getArea()
{
return height * width;

//accessing protected members

}
}

2024/2023 (2.8 3 Ay — diloglas daia - 5yLil| daols
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Protected Members

protected ezl EdU Jguog pos Java ydgs e

o] ald! (aay Jazmy ol oo Yoy protected el ol alusiul o
ezl ;L@.&MJ‘@;}:Jyagwehjzﬂwé 37 6Piwwémm&5i.

Jixtl ga9 dasl é}M&QﬁjM‘W@QM«M‘ S gsanl Jgog suma pdgi oy oJ 13) @
cebac¥l oda J) Jgwosll Ayt i J s ¥ 5oy T .ol ASY

ezl caiall slac o
Lyl (£yd o § Gyb IS (e Ll Jguosdl (Say -
wdigall g LS el s § Gykallig-
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Protected Members

public class Person

{ private String name;
private double age;
private String address;
private boolean nationality;
public Person ()

{System.out.println (" def. const Parent run \"super class\" \n "); }
public Person (String n, double age, String ad, boolean nat)
{System.out.println (" par. const Parent run \"super class\" \n ");
name = nj; this.age=age; address = ad; nationality= nat; }

public void setName (String n) {name=n; }

public void setAge (double a) {age=a;}

public void setAddress( String ad) {address=ad; }

public void setNationality (boolean b) {nationality = b;}
public String getName () {return name; }

public double getAge () {return age;}
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public String getAddress () {return address;}
public boolean getNationality () {return nationality;}
public void printAllDatails () {System.out.println(" -\n name = "+name+ "\n
Age "+ age +"\n Address "+ address + “\n nationality =

" +nationality);}
}// end Person

public class Student extends Person
{ private int stadylevel;

private String specialization;
private double GPA;

Student () {System.out.println (" def. const Student run \"sub class\"\n"); }
Student (String n, double age, String ad, boolean nat,int sL, String sp,

double gpa) {System.out.println (" par. const Student run \"sub class\"\n");

/* The Student class has 7 parameters, 4 inherited from class Person and 3

declared For this reason we will call the constructor of the parent class and send
it 4 parameters */
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Protected Members

dsols
super ( n, age, ad, nat);
stadyLevel=sL; speclalization=sp;
GPA=gpa; }
//Override method printAllDatails
@Override
public void printAllDatails|()
{ super.printAllDatails() ;
System.out.println ("\n stadyLevel = "+stadylLevel +"\n specialization

"+specialization+"\n GPA "+GPA); }

/*public void print () { System.out.println("\n name ="+ getName ()+ "\n age=
"+ getAge () +"\n address ="+ getAddress()+ "\n nationality = "+
getNationality ()+"\n stadyLevel = "+stadyLevel + "\n specialization

"t+specialization+"\n GPA "+4+GPA); }*/
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Protected Members

public void setStadylevel (int stadylevel) {this.stadylevel = stadylevel;}
public int getStadylevel () {return stadylLevel; }
public void setSpecialization (String specialization) {

this.specialization = specilalization; }
public String getSpecialization () {return specialization; }
public void setGPA (double gpa) { GPA = gpa; }

public double getGPA() {return GPA;}

}// end class Student

public class Employee extends Person

{

double salary; double rank; String job;
Employee () {System.out.println (" def. const Employee run \"sub class\"\n");}
Employee (String n, double age, String ad, boolean nat, double sa,double ra,
String jo) { super (n, age, ad, nat); salary=sa;
rank=ra; job=7j0; }
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//Override method printAllDatails
@Override
public void printAllDatails()
{ super.printAllDatails () ;

System.out.println("\n rank "+rank+"\n job "+job +"\n salary

+ getSalary()): }
//If the method signature is changed in the base class,

// Java will alert that this method has been Override

//2public double getSalary();
public double getSalary() {return salary;}

public void setSalary(double salary) { this.salary = salary;}

public double getRank() {return rank; }
public void setRank (double rank) {this.rank = rank; }
public String getJob () {return job; }

public void setJob (String job) { this.job = job;}
}// end class Employee

w

23
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public class SalaredEmployee extends Employee
{double bonus; double deduction;

public SalaredEmployee () {}
public SalaredEmployee (String n, double age, String ad, boolean nat, double sa,

double ra, String jo, double bo, double det)

{ super (n, age, ad, nat, sa, ra, Jjo);bonus=bo; deduction=det; }
@Override
public double getSalary () {return salary + bonus-deduction;}
@Override
public void printAllDatails|()
{ super.printAllDatails () ;
System.out.println("\n bonus = "+bonus +"\n deduction "+deduction+ "Salary
= "+ getSalary () )}

}// end class SalaredEmployee
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public class HourlyEmployee extends Employee
{ double houreRate; double numberOfHours;

public HourlyEmployee () { }
// TODO Auto-generated constructor stub

public HourlyEmployee (String n, double age, String ad, boolean nat,double sa,
double ra, String jo, double hR, double nOH)

{super (n, age, ad, nat, sa, ra, Jo); houreRate=hR; numberOfHours=nOH; }
@Override
public void printAllDatails()
{ super.printAllDatails () ;
System.out.println ("\n houreRate = "+ houreRate+"\n numberOfHours"+numberOfHours +
"\n Salary = "+getSalary () ); }
@Override
public double getSalary () {return houreRate * numberOfHours; }

}// end class HourlyEmployee
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Protected Members

public class StudentTest
{ public static void main(String [] argc) {

/* When creating an object of a child class without parameter,
* 1t will call the constructor of the parent class
* and then the constructor of the child */

Student stu0 = new Student() ;

// Create an object of class Person
//and call the public methods to print the default value

Person pl=new Person ("ahmadO",31,"tartus", false);// pl.printAllDatails() ;
//System.out.println("---"),

pl.printAllDatails () ;

/* Create an object of class Student and call the public method printS() to print
its data*/

Student stul=new Student("ahmad",33.5,"lattakia", true, 4, "IT", 4.2);
stul.printAllDatails () ;
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Employee el= new Employee("ali" ,622.5, "hama", true, 200000,1.1,"Engineer");
el.printAllDatails () ;
/* Appeal Override printAllDatails method 1 */

//Create an object of class SalaredEmployee and call the public methods

Protected Members

SalaredEmployee sel= new SalaredEmployee ("adam",33.3, "syr",true , 3000,2.2,
"Eng", 700,200) ;
sel.printAllDatails () ;

// object of type Employer that also reference to an object of type Employee
Employee ell= new Employee ("nader",22.5,"tartus", true, 300000,3.1,"Engineer");
ell.printAllDatails (),

//object of type Employer that also reference to an object of type SataredEmployee
Employee e2= new SalaredEmployee ("adam",33.3, '"syr",true , 3000,2.2, "Eng",
700,200); e2.printAllDatails(); /*1 */

// getSalary () from SalaredEmployee Here, the method must have a root in the base
class, otherwise it will not be called
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Protected Members

//A reference from derived class cannot refer to a base class

System.out.printin("\n\n")

HourlyEmployee hEl= new HourlyEmployee ("Adam2", 33,
"eng", 20,100);

hEl.printAllDatails () ;

}// end main

"latakia", true, 10000,

1.1,

28
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Protected Members

def. con. Parent run "super class"
name = null

Age 0.0

Address null

ationality = false

par. con. Parent run "super class'
name = Ahmad

Age 31.0

Address Syr. tartus

ationality = false

par. con. Parent run "super class"
par. con. Student run "sub class"
name = Hakim

Age 33.5

Address Syr. lattakia

ationality = true

stadylLevel =4
specialization IT
GPA 4.2

par. con. Parent run "super class"
par. con. Employee run "sub class"
name = Ali

Age 22.5

Address Syr. hama

ationality = true

rank 1.1
job Engineer
salary = 200000.0

par. con. Parent run "super class"
par. con. Employee run "sub class"
par. con. SatEmployee run "sub class'

name = Hana

Age 33.3

Address Lib. beirut
ationality = true

rank 2.2
job Copywriter
salary = 3500.0

bonus =700.0
deduction 200.0Salary = 3500.0

par. con. Parent run "super class"
par. con. Employee run "sub class"

name = Nader

Age 22.5

Address Syr. Damascus
ationality = true

rank 3.1
job Engineer
salary = 300000.0

par. con. Parent run "super class"
par. con. Employee run "sub class"
par. con. SatEmployee run "sub class'

name = Adam

Age 33.3

Address Jor. Amman
ationality = true

rank 2.2

job manager

salary = 3500.0

bonus =700.0

deduction 200.0Salary = 3500.0

par. con. Parent run "super class"
par. con. Employee run "sub class"
par. con. HouEmployee run "sub class'

name = Mohamad
Age 33.0

Address Egy. Cairo
ationality = true

rank 1.1
job Technical
salary = 2000.0

houreRate = 20.0
numberOfHours 100.0
Salary = 2000.0

https://manara.edu.sy/


https://manara.edu.sy/

>y

6)jliaJl

dileglal | Aol 28

3 dza

Java Programming

Oledw ub-o-ﬁ‘._;&.b.‘

@Lﬁ\a" &94—&3/‘ 2 Sﬁ’aLzA
Interfaces

2023-2024 ‘_g.a.%.! | Syl

https://manara.edu.sy/


https://manara.edu.sy/

v

6)liadl

®*  Abstract Classes.

®*  Abstract Methods.

* Interfaces.

®*  Fields in Interfaces.

* Implementing Multiple Interfaces.

*  Polymorphism with Interfaces.
* Default Methods

References
- Deitel & Deitel, Java How to Program, Pearson; 10th Ed(2015)
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PA Overriding method
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% Reference type and object type
wabbga g 93 (p (R g aloge £ 93 (pa pampe Lpud (S
Employee e1=new Employee (“adam”,30,”"Hama”, ...);

o (S abga) SalariedEmployee i (o (SIS pdug Employee §95 (0 e Lond (St e
4 s 1 ALall Lo S 1 e (51 0 S

Employee e2 =new SalariedEmployee (“mona”,20,”Aleppo”, ..., , ,800,50);
Employee (roo 6392 9dl das,kall ddis eiiw el.get_salary(); 4as ol 81slc wic
52 1 ol gl SalariedEmployee (aus ddsylall Judis iew e2.get_salary(); ddsydall 3lalia ey
Lo dudis i ddsyle 44l suoms (00
A &yl gdl Blina¥! S e 48,20 JuLy Y Caiall s 839290 get_salary() o) »
cSisS o ol Lle oo aill ol o e2 e Ll 39 SalariedEmployee ‘voso 48,20 ELE.:,.E R
LJ @J‘ Sall Jde Y| Syais Jo Employee gae2 8,1‘ g o Ol GZLE:»,.EJ‘ A sdg>xol | biall | wdi e
.Employee el Caiall frags - Y

https://manara.edu.sy/


https://manara.edu.sy/

% Abstract Classes 1

o)lioJl
dia ol u‘& Jj.«,a.a." a.y&a!j (4.‘&")9) i d\.gai L§L5.'Li‘3 u.u\..wi —Bhyd GLL}J Lséjla} Al e

Aandd) Bl g
o UL» ity ¥y Template I3 dliay a9 generalized PEN aial EL:._;;; L D yas o

o,S.lg dize Jaeiy (ndylgdl S azmig 43\13.?%3 digall iy Qi d}i o by die 58 slans
63 Bl b Caie 4lies éi abstract dlaze,

B3yl due yall Bliya¥ S J overridden =g pu> Lt (uad abstract 8 pzll 4d k]l o
.Ua.& dL" J.;a.a-_u &U.Sj}éj

U3 qiag abstract ‘.s):u laie Lslal zay abstract Bayme ddnyb e Goim divo éi .
g dang class a4 liall 4uddl 8 Lo aiuall Casgai (§ abstract deliall At d8ls
23 Wgls wie bls ‘.-?b"fj die IS Glacd) glall . lasicy divall Jgwgll
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% Abstract Classes 2

6jliall

s Aaid | BlioY aazt 3yl JSCATI o aladl JSCATT oyl Cainall Jiag @

AccessSpecifier abstract ReturenType MethodName(ParameterList);
Ex: public abstract double getSalary ();

v Boyadl Bayzll Gylall JS LSy pgds o Bayme plg ayme caiuad Lledl linaY! US e
Aae pa ez Loy JS olu¥! Caigal

By y Sl DL ST 18 9 p.u.U diall rag Ayl g 8Lyl O ARG o] ‘:g\.ﬂ Skl Et.)\.?Sp.g .
2\.5.1)14." implements Jaidw %;-).a.ﬂ digall o O St B3 yzma Gybo ‘au.éﬁ.‘d oi
.p.?jl‘ Q s Fibew « Bay=a Et.E:s)Ja éi’ override @ ;f’)—"—" digall L4a13] e
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Abstract Methods
6jliall
Abstract Class
Abstract Method
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[A an exercise

6jliall

Lo Al g Bolall dexdll Ji8 Lo abstract aisgis5y=s Eu.’?“)b J! Employee _aiall § getSalary() dasylall Jigmile

Jgogdl g5 dasls abstract D9 g dyme wdival Lyl gyl Employee —iinll Ligmty cdlay s asw e
Aas e Jazmiw Joleell ey dia Q.S‘S Slad! agla) ps JasMiw class 4 lial) 4l g

4aslall S salels dlay Uas 3959 Jziw Employee iinll ;o SalariedEmployee i §liid! wic dmiw e
Sy dyadl caiall G 13] Y] 83y dhs ko LY getSalary()

.Employee 2Ll aivall cpe dadd! Bl S L’Aﬁl HourlyEmployee aiall o Gdais|ine

O 4 pigule 1dag Interfaces dgaly JI Joos 8apma ciigall 35l b JS calS13] o

O Y} _a.y.a.ﬁ eLaJ‘ g ALK
public interface InterfaceName

{ (Prototype Method headers...) }
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[A Interfaces 1
ot
Jadd 3o xll Gylatl ggimig 8oyl LYl dlilinterface 4o lgdl

L dadzell 6,5 o SLSglud! i ga interface 4o gdl e ladl o

BV éi Leas! skt eLw.?i éi O9e &l hall Slmpad (o degame e Bylee (2 interface 4>1g]! o
(&1 sl 2431 93 3y2ma &) proto type Jadd Liajges iy Aol

1 Sl #1951 0985 0 cllazy il rdiidl Sadg allas of eaAll Jid cpa pyds cyget et 1 of o
Aol § 3ol poill ae dalpay 331 55 &1 yall Jf Bale ypes

s Lpd Lpe il @1 kIl acea G O cemid (A >lg implements sl ol Ged=iy Cdio pods Leic
Badzdl adl gl (waiy Las! ylo cllay cliy divo 3929 cdbais Sl l9dl 018 (gl

Adadl a il O s « 4 lgd Caine dais Leaie g ccontract "udall" did A g3l ol Wle JLay e
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Class Photograph
public String description()

{ return descript; }

public int Price()
{return price;}
public int lowestPrice()

{return price/2;}

Class Photograph

Implements interface Sellable

Y

0)liaJl
Contract

interface Sellable

1 — description()

Implements

7 - listPrice()

8 - lowestPrice( )

Interface

Interfaces 2

2024/2023 5 Jonido—3 daa y — it shaall Fuuia — 5 jlial) dasla

https://manara.edu.sy/

39


https://manara.edu.sy/

[

&jliall

/** Interface for objects that can be sold. */
public interface Sellable {

/** description of the object */

public String description();

/** list price in cents */

public int listPrice();

/** lowest price in cents we will accept */

public int lowestPrice();

Sellable 414!

interface Sellable
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[Z class Photograph implements Sellable

6)ligall
/** Class for photographs that can be sold */
public class Photograph implements Sellable {
private String descript; // description of this photo
private int price; // price we are setting
private boolean color; // true if photo is in color
public Photograph(String desc, int p, boolean c) { // constructor
descript = desc; price = p; color = ¢; }
public String description() { return descript; }
public int listPrice() { return price; }
public int lowestPrice() { return price/2;}
public boolean isColor() { return color; }
public String toString() { // for printing

return “( descript: " + descript +" SlistPrice: " + price + ", lowestPrice: " + price/2 + ", Color: " + color +")";

}

}
Sellable 4, >14}| 35 Photograph &iall
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[AV Interfaces 3
it
AR oyl iy Ay Aaliea § 193] e oo, 18 ddinas LS G| il 3 s LASL ik Ll o yaid o
S gl Photograph caisall cLi Ladass Sellable 42931 ¢l Lied L) Gy caueld a5 Lal (e cLiY
e crol8 e85 (ol ek i sl 3] 8,Lad caldl ccuey Sellable a9t Gyl SO 3axllg Sellable 4]
o ua el dsladlisColor das lall 28ls) cos 4l J) 28LsY L (Photograph caiyall (v RIS (W éi an
.Photograph ¢ ¢4l

Sellable sel1=new Sellable(); // ERROR! .41 p0 Juio cLaS) Saa Y o
.Polymorphism | 3z iy Liag Sellable sel1= new Photograph(); .a¢>/edl cra Jide ¢ Lad) (Say @

(Sl s Bue &y 4z ls) G3la¥l Jaf oo uls Sl ol Jal cpo B Lo Laladl 40T 3 Basanl | 51 501 (9SG @

S asdodll by (nidnbs 3929 wie elall amy of JWdls cuyal alual Lt i L 2aly @ b oof @
Aokl dloll § Lt slurl 3929 puad Tykas oyl
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PA Interfaces 3

ool
String 3yl sy &) Jiad (o523 (&l1g toString (oud Lo s ddsyb e Java § BT aran (Goios @
LIS Sl gl
Alsdl ol Lyl daladl clavit! Gylay §yladl s (oudg Object (S80I crass 5392 90 tOSTring Aisyall e
Aot aiiall laydgs Sl deladl
A A Jdad e Jguamll Licess toString (5601 36 b o le il @iy Al (58 Jasy oy Laics @

Photograph Pho1 = new Photograph("adam”, 100, true );
System.out.println(Pho1);
e Sy toString 4 b ¢le il Uyl oSy @
System.out.println(Pho1. toString());
S ol Pho1 @1feebfc Joniw LpliS aue Jl> §9 glbll Janil overridden Lplis ssle| o35 O s @
B ST pasis 431 gis g
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[AY/ Multiple Inheritance in Interfaces 2
6)Uiol

U A 911 By o ey « o2 pe sda Ja e (Ll oSy (1 a2 o T Legiy (2152] Ao gazma s o Sy

/** Interface for objects that can be transported. */
public interface Transportable
{

/** weight in grams */

public int weight();

/** whether the object is hazardous */

public boolean isHazardous();

}

Lz ol Leajoms Leauts oof (58as I Ae giill ozl Jo1 (0 Boxedltem caiyall b yai o)1 Sy :Transportable 4 1gd

dogd i) Laases (351 o 48Ls| as Transportable 4> 1411 Sellable 4> 1gJ1 551 Jo Boxedltem aiall s Wby
Ogxdd | 8 guinall .:La.)ij Boie yedid (el
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[Z Boxedltem implements Sellable,

deola Transportable
6)ligall
/** Class for objects that can be sold, packed, and shipped. */ B
public class Boxedltem implements Sellable, Transportable
{ private String descript; // description of this item
private int price; // list price in cents
private int weight; // weight in grams
private boolean haz; // true if object is hazardous
private int height; // box height in centimeters
private int width=0; // box width in centimeters
private int depth=0; // box depth in centimeters

public Boxedltem( String desc,int p, int w, boolean h)

{descript=desc; price=p; weight=w; haz=h;} //Constructor

public String description() { return descript; }
publicint listPrice() {return price;}

publicint lowestPrice() { return price/2;}
public int weight() { return weight; }

public boolean isHazardous() {return haz;}

public int insuredValue() { return price*2;}
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[:AV Boxedltem implements Sellable, Transportable

deola and main()
6jliall
public void setBox(int h, int w, int d)
{ height=h; width=w; depth=4d; } // end setBox
public String toString() { // for printing BoxedItem

return "descript: " + descript +" SlistPrice: " + price +", lowestPrice: " + price/2 +"\n weight: " + weight +", isHazardous: " + haz +",
insuredValue: " + price*2 + " \n height: " + height +", width: " + width +", depth: " + depth +")"; } //end toString in Boxedltem
public static void main( String args[] )
{  Photograph Pho1=new Photograph("adam", 100, true );
System.out.println(Pho1);
System.out.println();System.out.print/n();
Boxedltem box1 = new Boxedltem("adam", 100,10, true );
System.out.println("\n");
box1.setBox(3, 5, 7); System.out.print/n{(“\n\n");
System.out.println(box1.toString());
}// end maim

}// end class Boxedltem
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D \/ Multiple Inheritance in Interfaces

deola 1
6jliall

o JS 8 o Baull Gpladl ad g o iy cBodaie il ly iy iy Leic @
Aol LX) adqa‘j.m T.;a.a.s L@a.a.s O M};a.a.a ‘ QL(‘.‘:-'j." P a,.‘«s ¢ gD ha.y.aj Q XEE &Y QL(‘.?‘j ..\,g..\::ﬁ o
.implements &Ll

o LeS Lo a3kl ol 2300 g ym3 o (S ccimtll Jlte Jf gl o

public interface Insurableltem extends Transportable, Sellable
{ /** Returns insured Value in cents */

public intinsuredValue();

}
ey iyl auaiy Sellable  a4>lgll & ;b acTransportable  4>1gdl &l b aalgll sda zeds o
insuredValue()
47
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PA Multiple Inheritance in Interfaces
deola 3
ool
t b LS Boxedltem2 caiiall casyal U s O o 19l sda Jia o) @
public class Boxedltem2 implements Insurableltem { /*... same code as class Boxedltem */ }
4 Lud! Aeuddl § 4yl | colS Ll cns 3 aybas| cowd insuredValue dasylatl o Jas¥ (il oda § o
g ekl (a1l (e Gyladl S Sy Insurableltem )¢l 4> lgdl (s ddyas LY (Boxedltem aiall
Ldds> ol s Sl gl ¥ gmmia ol i ON Y] Banema 31 b el e (ol,2Y] ale,l ol gl W s o
Jlat Jogos | i Ll | cllay
Al ¥ Lo (4o fdige b Lo e é.gu,sglgi SLal JSCay Jases UpCasting ¢l widening gl Jugomi @
Y el (e (SIS
Y s e B8 I OY aes (e ydige Jl> @ L9440 (2 DowenCasting 9l Narrowing Gl Jsgzs o
W 95 oo el (Saa¥ JLdlg Siygll wie 8392 g0 e Gylog Jodo himy wuzll Cainall (Y is — like Wl §)
S yunil| 2588y STl ey cLomspuo Sogoms callazy Lidg (42dli] cias Lo 2 OF ¥l 895 00 58 4 il
(object) (¥l yudlly agdsi true wlgzdl O9Ss Ledieg instanceof cUS pise; ¢9ill 4jlaa Jule uoga9 yudll oy
(RTTI) run — time type identification s 3,239 instanceof (type)
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6jliall

Parent class

Parent p = new Child();//Upcasting
String name; p.name = "GeeksforGeeks";
method(); //p.id = 1; Not accessible
p.method();//overridden method
//Trying to Downcasting Implicitly

Upcasting ‘ l Downcasting //Child ¢ = new Parent();
//compile-time error

N r

child class Child c = (Child)p;//Downcasting Explicitly
— c.id=1;
intid; c.method();
@overridden
method();

Figure to illustrate the Concept of Upcasting Vs Downcasting
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dsols

0)liaJl
//Java program to demonstrate Upcastigém%é Downcasting Parent class
class Parent {String name;
// A method which prints the signature of the parent class
void method () {System.out.println("Method from Parent') ,} } // Child class
class Child extends Parent {int id;
// Overriding the parent method to print the signature of the child class
@Override woid method ()
{System.out.println("Method from Child"),} }
// Demo class to see the difference between upcasting and downcasting
public class GFG {/* Driver code */ public static void main(String[] args)
{/* Upcasting */Parent p = new Child(); p.name = "GeeksforGeeks";
/*Printing the parentclass name */ System.out.println (p.name),

/* parent class method is overridden method hence this will be executed */

p.method() ;

// Trying to Downcasting Implicitly Child ¢ = new Parent(); - > compile time error

// Downcasting Explicitly
Child ¢ = (Child)p; c.id = 1;
System.out.println(c.name),;System.out.println(c.1d),c.method(),} }
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PA Multiple Inheritance in Interfaces

deola 4
8)liaJl
Person 4>Igl EqualTo a4 ylall of . JW el aadll § LirdIPerson 4> lgll o lisyio Ll opdy o
Led] Person 4> 19d! dw divo éi R o2 s O S «JWLy Person ¢gill (e [RESPYFA R ENL
public interface Person {

public boolean equalTo (Person other); // is this the same person?
public String getName(); //get this person's name
public int getAge(); /* get this person's age */ }

: S I Ao e pdiy Lauic @
Ayl I Aoy ddl § gl (Sl Loyl lin 0955 42 lgdl § dall Gylall Jads -
aalys 4ul] S 3KU 6,58 Gyiall Jf Jyimsll mumeall goill casting gad Jsgs cisllae -
/ PN =
Lwgdl & equalTo dds,ball (o Aas Person d4>lgll 4w Student Lo JUW el aladll § (n e
d! (>1411) Person laoill (o Gatins Jsgomiy pgdsg Student goill e Lyl ga (Person goidl (o dic 7 p4all)
Al sda § 4o gaun Sl ddos o o Jagomi plusiuly (—iiuall) Student ool
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6)jliaJl
public class Student implements Person {
String id; String name; int age; // simple constructor

public Student (String i, String n, int a){id=i; name=n; age=a;}

// protected int studyHours() {return age/2;}

public String getID () {return id;} //1D of the student
public String getName(){return name;} //Person interface
public int getAge() {return age;} // Person interface

public boolean equalTo (Person other) {

//Person interface cast Person to Student

Multiple Inheritance in Interfaces
5

Student otherStudent = (Student) other; return (id.equals (otherStudent.getlD())); }

public String toString(){ return "Student(ID: " +id +", Name: " + name +", Age: " + age +")";

} // end toString

} // end class Student Student aiall el
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PA Multiple Inheritance in Interfaces

deola 6
6jliall

O Lab.:.i A S lagdas of Gaz=is ol Lde ey cequalTo danybll cliy 3 4 Lied gl (ol A8Y) cuuny
& bl bigms ol Ny .ol Y e 351 plel an (oIl o &lan slp| Jolas o Student ¢4l
Jidew equalTo 4ay )bl

S o Ll ¢ leil BLS W 2 Clinel blal J) alaly blal e Gauas cdligas o] e §yuall o
s el 29ds 4SSl adadll § o Lpideis agds (G poliadl Jgo Los cilinl A8) payats (A ildaall
xll Sbgizme (poso iy ddoay remove  dduyhll 4945 (Person d>lgdl a5 (&I ool e Lo lg31 e
s aleall equalTo adsylall adseiws Lels findOther & yhall § LSy Jag2 90 ¢S 15] cauzll zo3)! iy
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6)jliaJl

public class PersonPairDirectory
{
// ... instance variables would go here ...
public PersonPairDirectory()
{ /*default constructor goes here */}
public void insert (Person person, Person other)
{ /*insert code goes here */}
public Person findOther (Person person)
{return null;} //stub for find
public void remove (Person person, Person other)
{ /*remove code goes here */}

}// end class PersonPairDirectory

Multiple Inheritance in Interfaces
7
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PA Multiple Inheritance in Interfaces

deola 8
6jliall

oolzme almyl Jol o LByglia T.?lg}i Jies &I Student o2 e algji.) .myDirectory sl G sl (o yds (Y1
(ol sa9) iles pLidll Jgloes o Sy Student g9l ( smart_one (o,&

Student cute_one=myDirectory.findOther (smart_one); // wrong!
Oy Gutas ooy aledll Joloes Ll & Lia aCaLI cexplicit-cast-required™ £y dazys Uas cuy Gladl o1
cute_one Jo=ill| oyl cn> Lg Person i_g.i." (o (P findOther 2LE.:,J¢J| cpo Balall el o ¢ e 2 Jog=i Jolas
Jrgmi Ao pladminl coms (JWbg Person. 4> lgll bu aio 929 Student B goid| (po 9o ad| Laslin| o &
t b LS Student ool J Person Jaoill Jugoi] oo

Student cute_one=(Student)myDirectory. findOther(smart_one);

oeaSlie Ll Ul s JSCéy Jead Student Jaoid! J) findOther 44kl (o 3slaliPerson gl cpo dowddl Jogms (o)
Blal cilalodl 19S5 o Scas Lagee Student. goidl (pe Lo ,& dais> Lidasy myDirectory.findOther J sle ¥ (1 oo
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PA Generics M!

ool

Mgl (o uall il ddsglay 342l LlaY alasziwd generics framework Slegeaidl Joe ol § @
A pall
deaidl ey 3 LS Toma zoas Ll g dea Ul (pe § Ay §95 92 generic type (pgoall ggill e
formal type 4 abﬁ’\ Sld Glielldl (e degeme AUV divall Chyal Sloeadd] Joe Hlb) W mdy o
w/ﬁffM:M%«.L&/.d/ oYomil/ .def.g,,zL’«J‘ﬁ' Jew e cpusiug Ol s G| parameters
A Sl Ol orSeas o Hyae éi Ol o oLl e AN Blai¥T )5 &)oLl daild ppaz) angle brackets Lol
(A& daci 95 e lyl Jo T o
poiuy aivall 1 o oye Ui ol A peds O (Sas Ladice (Sl Ll sda ae iye W8 Ciige Lpud S 13]
Aaodeiwd | L@l bolas¥ J) 8,La adasd bolal old &l ial,l
7 lally aouall &lj.'»i 0] &u> key-value pairs 7 lido-dasd T_?b}i O3 M Pair caiall JW el adadll (o o
String- 793 Jol o Jo¥ cainall lia o oadin ¢LadL main iyl agas . Jlgidl JeK 9 V. Sl L 80
.:Student-Double ity Integer
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public class Pair<K, V> { K key; V value;
public void set(K k, V v){key: k;value=v;}
public K getKey() { return key; }

public V getValue() { return value; }

public String toString() { return "[" + getKey() +",

public static void main (String[] args)

DAY/ interface Sellable

6)jliaJl

+getValue() +"]"; }

{ Pair<String,Integer> pairl=new Pair<String, Integer>();

pairl.set(new String("height"), new Integer(36));

System.out.println(pair1);

Pair<Student,Double> pair2=new Pair<Student,Double>();

pair2.set(new Student("A5976","Sue",19),new
System.out.println(pair2);
System.out.println(“\n\n"+pair2.equals(pair1));
}// end main
} // class Pair

Double(9.5));

[height, 36]
[Student(ID: A5976, Name: Sue, Age: 19), 9.5]

false
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[A Polymorphism with Interfaces
9ytall
A goun pe dlos (£ Sellable pho=new Sellable (); // wrong! LE.st L,S3leSe
Ld aasmll Bl o Sl | add 4ol ol das po ol i £ LidL Java T @
Adigo g o il aky 1ol el dudid pods I (g1 Jlada o A2 loll (o dl piial) oSy @
. pho2, phol Lea (ra> yo (ppaiie (o el 03 ¢ JULI 59S e
.Boxedltem (55 J| pho2 jiis pdug Photograph (5 | phol as Ll il b o

Aol &l 59 ey Byad &l yg A8 Ldd) oin « A1y divo daiy Leic @
Sellable pho1=new Photograph 0);
Sellable pho2=new Boxedltem ();

Aaanll dalgll aso &8 yalls bkl Gl US ylai phol. 4S5 wic o

A9 §95 (e ayalpe (Je pholisColor(); Jie L 4 lgdl &dyas puat Lple Bpnill o oof delgl) 3amll Caivall (o d9yall Gylall e
Ayl Ay il oY § ByaT o (I Gylall Juas o B 93 e RIS e
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[Aw Fields in Interfaces

ool
SO JU P PP PRSP P JPFCES A JOCONE
final and static L3l e o4l E Jgdzt! aee 2o Joladdl o -
L W 4B g5 oy « Ll S Al et LY o

public interface Doable

{
int FIELD1 =1, FIELD2 =2;

(Method headers...)
final and static (b olsle Oleexio Glarie LaFIELD2 g FIELDT « 4> gdl oda 3

Sipaidl sda J) Jeedl 3o Led gl oda da Cdis éi .
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deola
0)lioaJl
deaguny pbdione Dleaxly ¢Ldd] e Juelud @J‘Jd\.ga)’\ o aadl dejavax.swing daye Seims P
GUIs
Sl el ooy melimdl ausiue b (o Sliledl JLoo] deoguydl pusmiand| 4y ligSe Jud )
.e..\-éﬁ-am-u

static. zalis]OptionPane aiall s showlnputDialog() 9 showMessageDialog() 4
(Sleds ol S JS b Rasmiad | oLl malidl s Jie suzs Lo G v/
elasoglly o A yall paoly () Alndiy o guio il | &b ool pldiuely Bale Laglesiuwl gty V7
t b LeS cnwwgd (mle
ClassName.methodName( arguments )
static method alasiwd JOptionPane —aiuall (e 0518 ¢ LddL 0ds o 2lf lasy v
showMessageDialog()
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javax.swing ds3adl o JOptionPane aiuall (e showMessageDialog() z¢d! »

Q) aladl JSCad)
cdlaiyg 303U oyl Hlg> atpe oymshowMessageDialog(argl.arg2) b
eyl

SGlS 13 lgmtl e audy O wpusi defava Gudes weluy argl Jo¥l =
ALl lawg 3519l aoye o2y piud cnull Jo¥1 aaiu gl

Slgdl age § Lo ye oI,L0 String dlududl g arg2 SUI lagwgdl =

Ao | Y Ul B399 %J\j R & N.‘a.»"’g g
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it
bl & obiled! Js sk auziuwell input- dialog oY g Bguive meun
Js2Y1 515> a0 JOptionPane caiyall (e showlnputDialog() zed! o2
dud o JBof pideiue] Sy Eue text field jaidl Sy Byay Ja> § JleoY ydge (e Goim
LS Il oYl Olgie e ggizms String aludu azp §lasb pgds showlnputDialog() zd!
«DgymS Las s al8y¥1 Gy paill Jd> (§ poseid|
Ol mslall a>9d e Fsckey zlide e ais of sleadl ape § Cancel elad)y; e dadiadl o313
JUa1 Jalas e 0¥l null aoys 20, L)
meid! Jory LS (String.format() 5 0985 43 liwde as oy showMessageDialog() ) asdy
String format() ol slidiwls . slo¥l 380 G Lo e s Laude dudw playls System.out.printf

String laoill (e a2 e JI Aawdd | Aadad! ol gie p g

NN X X

AN
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// Fig. 3.17: Dialog1.java
// Printing multiple lines in dialog box.
import javax.swing.JOptionPane; // import class JOptionPane

public class Dialogl
{

public static void main( String args|[] )

{ = ~

// display a dialog with the message 6 Wetcome

10 JOptionPane.showMessageDialog( null, s
"Welcome\nto\nJava" ); =3

OO NOOULL W NP

11 }// end main
12 }// end class Dialogl
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1 //Fig.3.18: NameDialog.java
2 // Basic input with a dialog box.
3 import javax.swing.JOptionPane;
4  public class NameDialog
> { Displays an input Dialog
6 public static void main( String argsl[] ) 10 obtain data from user
7 {
8 // prompt user to enter name /
9 String name = JOptionPane.showlnputDialog( "What is your name?" );
10 // create the message
11 String message = String.format( "Welcome, %s, to Java Programming!", name );

12 // display the message to welcome the user by name
13 JOptionPane.showMessageDialog( null, message );
Creates a formatted String

14 }// end main es _
4 containing the user entered in the
15 }//end class NameDialog user entered in the input dialog
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| Input @H | Message @

Whatis your name?
Paul Welcome, Paul, to Java Programming!
au

Fig. 3.18 | Obtaining user input from a dialog. (Part 2 of 2.)

dl dbgms ey gaiS Jolaw sue Joudl G5 13] cdpal Audw a0 &"Ji showlnputDialog() i lall ¥ flas
bl Sldeadl § Lo loseind sue

92 args1 lawgll du> (package java.lang) djxtl o Integer iiall cwinteger.parselnt(args1) 44 k!
Jint Joas suas doall 2539 Lo 130 Jied dudw
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Ll La g5 &I 2l9a¥! e L8y ewall | da Q Graphics Java Llz)l § legu ! o eall »
el aals e opolidly e, Lol

eudll Iia & (Graphical User Interface . GUI) dwgudl ausiudl ilzly S sl b
8,2l Clba¥y bnvaly bl Byguay moliadl ae Jeladl e puziadl aelud Gllg cmabindl
Lebids dma il 48,301
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ava's Coordinate System ; . . .
/ Y Sl Creating Simple Drawings
AaLadl e blad) syuzmdd scheme dakais (e Bylcfava  oldlusyl allas v/
(0.0) bl ¥ L a1 putiiaad | &g BIBL (oo Buyluatd| Boglall Bugl3ll v/
!4 |)y-coordinate (Jlus|g(horizontal coordinategﬁs’\ &las¥1) x-coordinate ¢ Sldlus¥l 795 OsSh v

.(vertical coordinate gul,

Oeall dlltl) oo dake eyl oy g gafm il sax Jlumle +X o

il JI el oo dale eyl 0ty gl iyl aBsll gay lasle :

AL e Slagmnydl e 0lSe J) SililasYl i o
Al SldlusY Sy sl cisasg « 4a8% ldlusY S x semll cigay V] '
i ) Sy gyall mlaall pdy JuSdl Gradid] Sl uolds o
ooyl Wil § uled 383 Busg yisol 4o ("5yguall e
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javax .swing. g java.awt leag aismivd | dgalg dzmapd (niid posmiud

awt (Abstract Window (ooud 4iSs (§ 539290 Slina¥! S <689 500 Jo¥ ansiud | cilgarly doma s Liladl 48S ot
Slgalyelio  aais (P Lorle malipdl Ja &3 o (M) ail] cous LAl moliall lslucl oy 2945 &1 Toolkit)
Byeieg A9 ime pdeiue Slgaly eliv § lads guams ¥ STy cdlaruy pddeiuw

oozl ligSll gl light components weight o &l e swing 48 (2 8:L4Sg a3 AS| dajomy aWE Aoy Il o3
heavy components a5 Jlg awt s e Jeadddl Laie o sleaiel (9o (o SIS cLidl e aoiad LY
Sl Laie e Jolatiy deiad g aleaill oligSll weight

s Blio! (e divo JSp.M Jod ) dd, Ll dals| ol swing 4oy Alivslg awt daj> Slol @ﬂ! J> o9

. swing
SLluaYlg Al gl ploziul e aLi¥! Juad! o swins GUI Application Program Interface | < yis el ddyylo
Interfaces. &lga1gdlg
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S border 394> titel bar (lgie Loy i jlol 3480 JS9 £ST of frame window s 8480 pudmiud (pgy meli JS
toamig javax.swing dejzxtl (e JFream caiall auseiud jUoY yelas

JFrame appli = new JFrame(“First”); S99 JFream (o (IS cLéd) -1
appli.setSize(300, 300); . setSize dds,bll e )lbY wlie dyuses -2
appli.add( panel); HY ) d s i 439 Arezes pile o Aaoyd| 28U -3

false (& Lo | A8) Loy window manager 88L1 (o 56 yiie Jazxt show ikl ausiud e sl Jax -4
appli.setVisible( true );
AS5,omd Sy ALl e jalls 5Uo¥ly Joay melipdl Yoy (Sd9 main dais iy sl 5Lk o melidl dudis wie -5
oo sy Joay malipd) Jay digiall ooy (oo Y &igdyl e lodally jllo¥) 8A5L BME] iy « ... 9 dozm> s
Bl e main Ll 0955 ol cem Gy System.exit(0) alasei) com meball cle) Jol oy oY clais] Ggw
g Gl Lgdyl e posmiudl bany e melipdl clel (2 4l yllg Ljﬁ @iy By Aol 8ILII Hoeld (P9 B> Ui
appli.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); :@d' e‘.\.éﬁ.w\ iyl Jewl s Liag olgindl sy i
AL L] e ddLs) malipdl el Jol o 3l gayl e yadl &us dtlas o
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1 // Fig. 4.18: DrawPanel.java
2 // Using drawLine to connect the corners of a panel.
3 import java.awt.Graphics; Import the classes Graphics and
4 import javax.swing.JPanel; JPanel for use in this source code file.
5 : : —
6 public class DrawPanel extends JPanel = itk inherits the existing
7 1 capabilities of class JPanel
8 // draws an X from the corners of the panel intCompanent must be dsoaved as
9 public void paintComponent( Graphics g ) = P P play
10 { shown here
i1 // call paintComponent to ensure the panel displays correctly ; 5

: This should be the first statement
12 R oM ORI - in method paintComponent
13
14 int width = getWidth(); // total width Determines the width and height of the

. . . . - ‘h_'——_.__‘_‘_

15 int height = getHeight(); // total height DrawPanel with inherited methods
16
17 // draw a 1ine from the upper-left to the lower-right Draws a line from the top-left to the
18 g.drawline( 0, 0, width, height ); = bottom-right of the DrawPane]
19
20 // draw a line from the Tower-left to the upper-right Draws a line from the bottom-left to
z] g.drawLine( 0, height, width, 0 ); = the top-right of the DrawPanel
22 } // end method paintComponent

23} // end class Drawpanel Deitel & Deitel (C) 2010 Pearson Education, Inc. All rights reserved.

Fig. 4.18 | Using drawLine to connect the comners of a panel.
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https://manara.edu.sy/

Creating Simple Drawings [Z\V 4.17 GUI &Graphics

0)liaJl

I // Fig. 4.19: DrawPanelTest.java

§ {r{] 2?211.23;;02‘”:2 d;:E;;Z.a‘DrawPaneL Imports class JFrame for use in this

4 P J : 9- A source code file

5 public class DrawPanelTest

6 {

7 public static void main( String[] args )

8 {

9 // create a panel that contains our drawing

10 DrawPanel panel = new DrawPanel();

11

3 Jrrame application o new JFrane(; o EHEn © A T e o

2 PP = il = DrawPanel will be displayed

15 // set the frame to exit when it is closed Terminat feat
16 application.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE ); «—— erminale application
17 when window closes
18 application.add( panel ); // add the panel to the frame Attach the DrawPane]
19 application.setSize( 250, 250 ); // set the size of the frame T to the JE rawane

. 0 4 .. rame

20 application.setVisible( true ); // make the frame visible \

21 } // end main Sets the size of the
22 } // end class DrawPanelTest JFrame
Fig. 4.19 | Creating JFrame to display DrawPanel. (Part | of 2.) AN Displays the JFrame

on the screen



https://manara.edu.sy/

Creating Simple Drawings PA 4.17 GUI &Graphics

&jliaJ _I
E2 E=N IOl (CXY E3E=E(EOR TX0

Fig. 4.19 | Creating JFrame to display DrawPanel. (Part 2 of 2.)

Deitel & Deitel (C) 2010 Pearson Education, Inc. All rights reserved.
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adlad) e JSaY1y yaidl g yd dalises 15, 483 My (java.awt) dsy=dl (e class Graphicse
Lele papdl Sy 4o Luwe 4993 (&1g c(javax.swing) dejzll (e JPanel caiall e

public class DrawPanel extends JPanel
A &yly JPanel (o e $95 gaDrawPanel divall ol I 8LaM dewlud 28T extends
SGLd) cndlaedl cLiaec¥l DrawPanel ayased! Lidige Lpd Tug G &1 5ol AB8May (oud Lo JieS extends Lo Ll Aol
.Jpanel & ;o (cedlu¥ly
.paintComponent 4d,b L :DrawPanel <13 3 Loy JPanel d>gd JS'o
public void Lge 7 said| g paintComponent() ! DrawPanel. (oye ] Led zlim 8 JS § Wolali allaidl golioe
P (|.u|))4.m:u" Lekoms) LSS Loie Lpd J9¥1 8yLiatlg Lrtaling allaidl maun oJcclld <85 paintComponent(Graphics g)
.super.paintComponent(g);
5 8L Aailgy Lpe i8I o Ladads o Lot g cailidl (e 350 Jo¥ JPanel (ope iy Lodie ddsylall sin Lol oy @
Led pdas &I BIGL eoeo Ak @i Loic g (ASLEATI (Lo ()5
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Jledl e JPanel ¢ lasslg (o ye g laxyls JPanel aiall (e getHeight g getWidth e L pgds e

Lea cridbacwg p3 1« Buslo il wludl dads e ol y 9 x Sldlus| Lea cnd! Jol cellasg EJi EL‘i.ed' drawline pwydl ddsgls o
bty Bladl galads gy Uass oy 651 Bl Aads il

.placeitin awindow 543U § a0 95 « 4hLid! Ao DrawPanel puwyll d>gl (oyafe

JFrame. &8 (po (418 2o 880 £ LaS| oy @

o v gedatdl elg| cemy 4l J) pdio JFrame EXIT_ON_CLOSE  dlarwgl! a« JFrame setDefaultCloseOperation cglul o
ENEH{PWE S IMY

. JFrame b L (J.&iGU| {95 éi) ol DrawPanel SL,Ls JFrame (ye method add pods e

Jledl e JFrame g Lasylg oy (MMieS (niedas JFrame (pe method setSize RESLY

.]Frame,\.’a}" true L-Hj—" @]Frame (¢ method setVisible & ade

.Liess DrawPanel 5 4olidl paintComponent 4d:yb cleuiul iy JFrame ope iy bosic
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Okl Jiasg ¢ Jebatucald duglaldl dyluadl Aglill y 9 x cildlus] oLE1 Jol Jiey clawg aoyl drawRect geid! cllazy @

aelasyly Jeaiad! o pe oLl
blas WM?. éj‘.;a.y JS< 4.‘5‘.\.3 t‘bfj bl Jdaiudl S (R Judatuce ;L&J!-s 35.5.3 .uaél.i.” th.&'." 2 @L’U)J‘ °
ELMJS’\ i g2l bg.o:d il |

.drawRect 4yl Jio asy¥ clasgll wds drawOval ciglusl cdlay o
1 iSS @aljé»’l uj-U\a (e dlia g a_y.‘v‘.: 8 g Judasia M)J’M.‘La o
g.drawRoundRect(200,150,60,50, 15,15);
g fillRoundRect(290,150,60,50,30,40);

%N Cpo Fo ¢ paidl e e s eid \n alasiw! elde cmy JOptionPane 3 e
pi el goll paie § Amdid! ity mamie due | adiwdl Lds o M Awdad! Jsgzi] parselnt e posmiug ©
.OJLA-&‘
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(topLeftX,topLeftY)
(xStart,yStart) i) .
i [T
xxa“\xxx height (xBaseline,yBaseline)
(xEnd, yEnd) - . >
width
drawLine() drawRect() drawString()
(topLeftX,toplLeftY) (topLeftX,topLeftY) (topLeftX,topLeftY)
o archngle <. -
el L= L . el
g Lﬁ_startnng;ﬁi height g
width width
drawOval() drawArc() drawRoundRect()
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Ovals iy
1 // Fig. 5.26: Shapes.java
2 // Demonstrates drawing different shapes.
3 import java.awt.Graphics;
4 import javax.swing.JPanel;
5
6 public class Shapes extends JPanel
7 |
8 private int choice; // user's choice of which shape to draw
Ei
10 // constructor sets the user's choice
11 public Shapes( int userChoice )
12 {
13 choice = userChoice;
14 } // end Shapes constructor
15

Fig. 5.26 | Drawing a cascade of shapes based on the user’s choice. (Part | of 2.)
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16 // draws a cascade of shapes starting from the top-left corner

17 public void paintComponent( Graphics g )

18 {

19 super.paintComponent( g );

20

21 for ( int i = 0; 1 < 10; i++ )

22 {

23 // pick the shape based on the user's choice

24 switch ( choice )

25 { Draws a rectangle starting at the x-y
26 case 1: // draw rectangles coordinates specified as the first two
27 g.drawRect( 10 + i * 10, 10 + i * 10, - arguments with the width and height
28 50 + i * 10, 50 + i * 10 ); specified by the last two arguments
29 break;

30 case 2: // draw ovals . Draws an oval in the bounding

31 g.dr‘awOvr:_ﬂ( 10 + 1 0 * :!_0, 10 + i * 10, - rectangle starting at the x-y

32 50 + 1 * 10, 50 + 1 * 10 J; coordinates specified as the first two
:: Y/ ezge“;‘lw(; tch arguments with the width and height
35 1 /7 end for specified by the last two arguments
36 }y // end method paintComponent

37 } // end class Shapes
Fig. 5.26 | Drawing a cascade of shapes based on the user’s choice. (Part 2 of 2.)
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1 // Fig. 5.27: ShapesTest.java

2 // Test application that displays class Shapes.

3 import javax.swing.JFrame;

4 import javax.swing.JOptionPane;

5

6 public class ShapesTest

7 {

8 public static void main( String[] args )

9 {

10 // obtain user's choice

(| String input = JOptionPane.showInputDialog(
12 "Enter 1 to draw rectangles\n" +

13 "Enter 2 to draw ovals" );

14

15 int choice = Integer.parseInt( input ); // convert input to int
16

17 // create the panel with the user's 1input
18 Shapes panel = new Shapes( choice );

19
20 JFrame application = new JFrame(); // creates a new JFrame
21

Fig. 5.27 | Obtaining user input and creating a JFrame to display Shapes. (Part |
of 3.)
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22 application.setDefaul tCloseOperation( JFrame.EXIT_ON_CLOSE );
23 application.add( panel ); // add the panel to the frame
24 application.setSize( 300, 300 ); // set the desired size
25 application.setVisible( true ); // show the frame
26 } // end main
27 }y // end class ShapesTest
Input == | oo e |
Enter 1 to draw rectangles
0 Enter 2 to draw ovals
K |
[ Ok &L Cancel J

Fig. 5.27 | Obtaining user input and creating a JFrame to display Shapes. (Part 2
of 3.)
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Input eS| [ 5]

Enter 1 to draw rectangles
Enter 2 to draw ovals

2

[ OKD\J [ Cancel J

F=nEcn

Fig. 5.27 | Obtaining user input and creating a JFrame to display Shapes. (Part 3
of 3.)
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Java's Coordinate System

// Fig. 5.28: ShapesTest.java
// Obtaining user input and creating a JFrame to display Shapes.
import javax.swing.JFrame; //handle the display
import javax.swing.JOptionPane;
public class ShapesTest
{ public static void main(String[] args)
{
// obtain user's choice
String input = JOptionPane.showInputDialog(
"Enter 1 to draw rectangles " +

"Enter 2 to draw ovals");

int choice = Integer.parselnt(input); // convert input to int

GUI and Graphics

Drawing Rectangles, Ovals

2024/2023 204 3 dzmay — Asloglas dwaia - 3)Ld | dasl> https://manara.edu.sy/
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// create the panel with the user's input

Shapes panel = new Shapes(choice);
JFrame application = new JFrame(); // creates a new JFrame

application.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
application.add(panel);

application.setSize(300, 300);

application.setVisible(true);

}
}// end class ShapesTest

2024/2023 (2053 domay — dcloglan dwoia - 8;Lid | daels https://manara.edu.sy/
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/ Fig. 5.26 A: Shapes.java o
// Demonstrates drawing different shapes.
import java.awt.Graphics;
import javax.swing.JPanel;
public class Shapes0 extends JPanel
{ private int choice; // user's choice of which shape to draw
// constructor sets the user's choice
public ShapesO( int userChoice )
{ choice = userChoice; } // end Shapes constructor

// draws a cascade of shapes starting from the top left corner
public void paintComponent( Graphics g )
{ super .paintComponent( g ) ;

for ( int 1 = 0; i1 <= 10; i++ )

{
I // pick the shape based on the user's choice

Shapes _ - y
2024/2073 283 Amay — Ailoglas duia - il Aasl https://manara.edu.sy/


https://manara.edu.sy/

Y

dsols
switch ( choice ) it
{case 1: // draw rectangles
g.drawRect( 10+i*10,10+1*10,50+i*10, 50 + 1 * 10 ), break;
case 2: // draw ovals
if (1i%4==0)g.£fil1l10val (10+1*10, 10+i*10, 50 + 1 * 10, 50 + i * 10 );
else
g.drawOval( 10+i*10, 10+i*10, 50+i*10, 50 + i * 10 ); break;
case 3: //draw line fig4.20a Lines fanning from a corner. P138

g.drawLine( 10, 10,260 - 1 * 25, 10 + i * 25),; break;

case 4: //draw line fig4.20b Lines fanning from a corner.P138 9th
g.drawLine( 10 , 10, 260 - i * 25, 10 + i * 25);
g.drawLine( 260, 260,260 - i * 25, 10 + i * 25);
g.drawLine( 10, 260, 10 + i * 25, 10 + i * 25);
g.drawlLine( 260, 10, 10 + 1 * 25, 10 + i * 25); break;
ase 5: // draw Fig4.2la Line art with loops and drawLine. P138 9th
I g.drawlLine( 10 , 10 + i*25, 10 + i * 25, 260); break;
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case 6:

case 7:

case 8:

|

Y

//draw Fig4.21b Line ar#®-with loops and drawLine. P138 9th
g.drawlLine( 10 , 10 + i*25,10 + i * 25, 260);
g.drawlLine( 10 + i*25, 10, 260 , 10 + i * 25);
g.drawLine( 260 -i*25, 10, 10 , 10 + i * 25);
g.drawline( 10+i*25, 260 , 260 ,260 - i*25); break;
// draw concentric circles Fig. 5.29 P190 10th
g.drawOval( 130 - i * 10, 130 - i * 10,i * 20, i * 20 );
// g.drawOval (30+i*10, 30+i*10, 200-i * 20, 200- i * 20 );
int x1,yl,w,h;
x1=130 - i * 10; y1=130 - i * 10,w= i * 20; h=i * 20;
System.out.println("x1="+x1+" yl= "+y1+" w= "+w+" h= "+h) /break;
g.drawString("Welcom", 20, 20);
// Draw a right triangle of stars in the output window,
// do not use the Graphics class
for ( int a =1; a <= 5; a++ ) {
for ( int jJj =1; j <= a; j++ ) {
System.out.print( '*’' ), } // end inner for
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System.out.printlin(), } // end outggf%or
break;
case 9: g.drawString("Welcom", 10 + 10*i, 10 + 10%*i) ;
case 10: // draw ovals
if (1i%4==0)g.£fil1l0Oval (10 + i1 * 10, 10 + 1 * 10,
50 + 1 * 10, 50 + 1 * 10 ) ;
else g.drawOval( 10+i*10, 10+i*10, 50+i*10, 50+4+i*10); break;
case 1l1: // draw rectangles
if (i<4)g.drawRect( 10+i*10, 10+i*10, 50 + 1 * 10, 50 + i * 10 );
if (i>=4 && i<7) g.fillRect( 10 + i * 10, 10 + 1 * 10,
50 + 1 * 10, 50 + 1 * 10 ) ;
if (1i>7)g.drawRoundRect (10+i*10,10+i1*10, 50+i*10, 50+i*10,20,30);
break;
} // end switch
} // end for

} // end method paintComponent
// end class Shapes
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// Fig. 5.27 A : ShapesTest0.java
// Test application that displays class Shapes.

import javax.swing.JFrame;
import javax.swing.JOptionPane;

public class ShapesTestO
{

public static void main( String args|[] )
{
// obtain user's choice

String input = JOptionPane. showInputDialog (
"Enter 1 to draw rectangles Fig 528a\n" +"Enter 2 to draw ovals Fig 528b \n"
+"Enter 3 to draw Fig 420a 10 line \n" +"Enter 4 to draw Fig 420b 40line \n"
+"Enter 5 to draw Fig 42la P139 \n"+"Enter 6 to draw Fig 421b P139 \n"
+"Enter 7 to draw Fig. 5.29 P190 \n"+"Enter 8 to draw for E5.15 pl96a \n"
+"Enter 9 to drawString \n" +"Enter 10 to drawOval and 2 fillOval \n"
+"Enter 11 to drawRect and fillRect and drawRoundRect \n");
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int choice = Integer.parseInt( input ), // convert input to int

// create the panel with the user's input
Shapes0 panel = new ShapesO( choice );

JFrame application = new JFrame(); // creates a new JFrame

application.setDefaultCloseOperation( JFrame.EXIT ON CLOSE ),
application.add( panel ); // add the panel to the frame
application.setSize( 280, 305 ); // set the desired size
application.setVisible( true ); // show the frame
} // end main
} // end class ShapesTest
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init ()

vy N

start ()

.

\;‘art()

paint ()

'

stop ()

,

destroy ()
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colors and filled shapes

Chapter 6.13 p227
public Color(intr, int g, int b)

Graphics methods fillRect and fillOval draw filled rectangles and ovals.
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