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Implementing Aggregation and
Composition Relationships in Java
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Aggregation

|t represents a HAS-A relationship.

* |tis a unidirectional association i.e. a one way
relationship. For example, department can have

students but vice versa Is not possible and thus
unidirectional in nature.

* In Aggregation, both the entries can survive
individually which means ending one entity will not
effect the other entity

$sn sl Al ol elley HAS-A 483 Jiics o

e o&all (& 5 LB (g gan ) il (S Diad aal g ol A o o
G

e Al Gl hal e ke US 255 5 Aggregation Jl dSe B
DAY 2gas e e o) Laaaal elgld « AY) Gl glaia



Aggregation

|t represents a HAS-A relationship.
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UML 4x! olasiuly Aggregation 4 483le Jis

Student

- name:String
- age: int
- address:Address

+Student(name:String, age:int,address:Address)

+getStudentinfo():void 1

Addess

- street:String
- City:String

+Adress(street:String, city:String)
+getAddressinfo():void
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=& StudentAggregation
EI b Source Packages
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studentaggregation

& Address.java
~[@ Student.java

| StudentAggregation.java

I 4 Test Packages
! & Libraries
& Test Libraries



Address uall

package studentaggregation,;
public class Address {
private String street;
private String city;

public Address(String street, String city){
this.street=street;
this.city=city;

}

public void getAddressinfo(){
System.out.printin(*The Address \n"+"Street is "+street+" City Is "+city);

}
}



package studentaggregation; Sty d ent 2l

public class Student {

SIS ST Ve b Jas Address iall g5 (w address aladial ol 4d) Bay

private int age; Student il
//Creating HAS-A relationship with Address class ~
private Address address;

public Student(String name, int age, Address address){
this.name=name,;
this.age=age,
Address —uall (s a2 (O sie deng) e Llad )55 Student —wwll address Jaall
this.address=address;
}
public void getStudentinfo(){
System.out.printin("Student Information\n"+"Name is "+name+
" Age is "+age);
address.getAddressinfo();
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package studentaggregation; StudentAggregation —u<l

public class StudentAggregation {
public static void main(String[] args) {
/I Address —uall (e i & oL
Address add1=new Address("Baramka", "Damascus");

Address add2=new Address("Mezza","Damascus");
/[ 'you should pass add1l object which contains address which you can access in Student class

/I Student caall e il e ] 5 oLy
Student s1=new Student("Sami",20,addl);
Student s2=new Student("Rami",21,add?2);
Student s3=new Student("Hani",19,add1);

[ sLaid) (ol e Y e il glas de i
sl.getStudentinfo();
s2.getStudentinfo();
s3.getStudentinfo();



Student Information

Name is Sami Age is 20

The Address

Street is Baramka City is Damascus
Jekk ek ko ko ok ok ok ok ok ok ok ok ko ok
Student Information

Name is Rami Age is 21

The Address

Street is Mezza City is Damascus
Jekk ek ko ko ko ok ok ok ok kok ok dkok ok
Student Information

Name is Hani Age is 19

The Address

Street is Baramka City is Damascus
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Student —eall J s caadla
Sl Sl .

private Address address;
Cuall ¢ 5 e 4l e Student caall 3 address diall e g puaill e
(Ua ¢l Gl Jam Y ul) olsie ¢l dany ¥ Ja Ws Jaall 138 5 (Address
Address —uall (1
Student el Jull SW 4 this.address=address; sl o
public Student(String name, int age, Address address){
this.name=name,
this.age=age;
this.address=address;
address Jisll b Student cuall (s () (a8 Ll ol Ladie 43 s
Address —aall (1« (address) g xll () sie desps) o s (i 2l 13¢]
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UML 4x! olasiuly Aggregation 4 483le Jis

Department

- dName:String
- sList:ArrayList<Student>

+Department(dName:String, sList:ArrayList<Student>)
+getAddressinfo():void

Student

- age: int
- name:String

+Student(name:String, age:int)
+getStudentinfo():void
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Student «aall

package departmentstudentaggregation;
public class Student {
private String name;
private int age;
public Student (String name, 1int age) {
this.name=name;
this.age=age;
}
public void getStudentInfo () {
System.out.println("Student Information\n"+
"+name+" Age is "+age);
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Department «all

package departmentstudentaggregation;

import java.util.?*;

public class Department {

private String dName;

private ArrayList<Student> sList;//ArraylList for all students

public Department (String dName, ArrayList<Student> sList) {
this.dName=dName;
this.sList=sList;

}

public volid getDeptInfo () {
System. out.println("Students who attend "+dName+" department");
for(int i=0; i<sList.size();1i++){

sList.get (1) .getStudentInfol();

} s Da

} Caall & 5 (el palic (w0 paie JS AN 5 ArrayList 4aic aald ¢ o e SList Jasdl e
Student

Aaeaiall Al e (Student caall (e (a2 L sl 5) | ddall 53 il aa s sList.get(i) e



DepartmentStudentAggregation <l

package departmentstudentaggregation;
import jJava.util.?*;
public class DepartmentStudentAggregation {

public static void main(String[] args) {
Student sl=new Student ("A11", 20);
Student s2=new Student ("Sami", 21);
ArrayList<Student> sList=new ArrayList<Student> ();
SLL5L.2dd (S 1LE N4y 1 51 o) Bl
sList.add(s2);
Department dl=new Department ("CS",sList);

dl.getDeptInfol() ;
—aall & 8 (e palic 0 paic J< ArrayList dagatia 4yl Heap 5 SIAN 8 &4 das e
} :
Student
Al 8 L i) 3 Sl dpgatiall A e i Stack ) B OlSe Jas ab 2 e piie SLiSt e
Heap
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Students who attend CS department
Student Information

Name is Ali Age is 20
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
Student Information

Name is Sami Age is 21
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Composition
* |t represents part-of relationship.

* In composition, both the entities are dependent on
each other.

 When there Is a composition between two entities, the
composed object cannot exist without the other
entity.
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UML 4x alasiuly Composition ) 48ke Jiia

Bank

- bName:String
- accountList:ArrayList<Account>

+Bank(bName:String)
+addAccount():void
+getBankinfo():void

Account

- accountNum:String
- cname:String

- balance:double

- Ccid:String

+Account(accountNum:String, cname:String, balance:double, cid:String)
+getAccountinfo():void
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Nl e
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Account «aall

package bankappcomposition;
public class Account {
private String accountNum;
private String cname;
private double balance;
private String cid;
public Account (String accountNum, String cname, double balance, String cid)
this.accountNum=accountNum;
this.cname=cname;
this.balance=balance;
this.cid=cid;
}
public void AccountInfo () {
System. out.println ("Account Number= "+accountNum+
" Customer Name= "+cname+
" Balance="+balance+" CID="+cid);

{



package bankappcomposition;

import java.util.*; Bank M‘

public class Bank {

private String bName;

private ArraylList<Account> accountList;

public Bank (String bName) { -, ArrayList <L) Al Bank —awall (e (a2 L) Nt Laaie 43 JaaY

}

this.bName=bName ;

aily Account —aall (pe () 2]

accountList=new ArrayList<Account>(); . £y,

public void addAccount () {

}

System.out.println ("*FFrFFrdaaidaadaadanan) .
Scanner s=new Scanner (System. in);
System.out.print ("Enter Account Number=");
String accountNum=s.nextLine () ;
System.out.print ("\nEnter Customer Name="):;
String cname=s.nextLine () ;

System.out.print ("\nEnter Balance=");
double balance=s.nextDouble () :;

System. out.print ("\nEnter Customer ID=");
String cid=s.next ();
Account ac=new Account (accountNum, cname, balance,cid):;

accountList.add (ac) ;

public void getBankInfo () {

System.out.println("Information Regarding "+bName+" Bank");
for(int i=0; i<accountlist.size();i++)

accountList.get (1) .AccountInfo () ;



BankAppComposition «<all

package bankappcomposition;
public class BankAppComposition {
public static void main(String[] args) {
Bank bankl=new Bank ("Audi");
bankl.addAccount();
bankl.addAccount () ;
bankl.getBankInfo();
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Enter Account Number=111
Enter Customer Name=Rami Ali
Enter Balance=1000000

Enter Customer ID=123

kkkkkkkkkkkkkhkkkkhkikkx

Enter Account Number=222
Enter Customer Name=Sami Hussam
Enter Balance=200000

Enter Customer ID=456

Information Regarding Audi Bank

Account Number= 111 Customer Name= Rami Ali Balance=1000000.0 CID=123
Account Number= 222 Customer Name= Sami Hussam Balance=200000.0 CID=456
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private ArrayList<Account> accountList;
JS ArrayList 4l e Bank «aall (8 accountList Jisll e mo pwaill in
@) Olsie sl Jany ¥ A Llls Jasll 138 5 (Account <aall & 58 (e g paic
(0=t gl e pan Y
—aall U 8 accountList=new ArrayList<Account>(); skl o
Bank
public Bank(String bName){
this.obName=bName,;
accountList=new ArrayList<Account>();
}
o=le) s 523 ArrayList dxeaie 48 ¢Li) o Bank <aall (b e 43l ing
Ll (o) sie Jany) e 3% accountList Jisll dza 5 <Account § 55 (e
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The ArrayList Class

AL Al ol je ] el (Say Ciia s AraayList duaiall 4l
¢ sill) Object g5 (e Lie IS (A QUL (e da0Y oy HA
(Ball 8 ac Y1 & 5l 2 Object
Cua (e Array deaid) (e ArrayList desiell Al Calids e
maw ¥ 5l i e Array Agadall jualic (oS8 ol canged
saal 5 dgatie 8 &) il 320 7 e
(Obadi sl 32l 5) Led aaaddl Jghall et Ky VA5l 4 dgaiallep
A Ll ArrayList dseaiall Acilall Loy zeals yall 3as oL
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Arraylist —aall alasiol
Al ae Jaladll AN ¢ java.util 4e sl (e caa & ArrayList gaiadl 4l e
S dpgaiall
import java.util.Arraylist;
sl
import java.util.*;

(st WS ArrayList caall aladiul JOA (e alist dgaie 418 cay jai Sy @
ArrayList alist=new ArrayList();
el sl s ol el O 3 G sl 138 5 ¢ alist g e Aasledll oda {ods Cua
Adlida g 5l (e dladl) (al 2 Y1 (<5 S primitive Types davw
JEdl Jaaw e ccaall adi e al 2] e jalic awa alist dugadie Aald Ciy ol o
iSS String «aall g8 e
ArrayList <String> alist=new ArrayList<String> ();
IS BOOK “iuall (e al j2 e jalic aien alist dugaie Aaild Cay 2l o
ArrayList<Book> alist = new ArrayList<Book>() ;
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Methods in the ArrayList Class

alist.add( Object element) o
alist Wlet ) element aiall Cays

alist.add(int index, Object element)
index a8 sall (eI lie) A alist ) element raizll Cayal

alist.remove (int index)

index @ sall 8 25 sall juaiall glist (pe Coiad

alist.remove (object element)

clly gaath Ladie trye gﬂaqﬁjdhgelement)@dl)}@_kdjg_q?&




Methods in the ArrayList Class

alist.clear()

alist (e ypaliall JS ada

alist.get(int index)

index adgall & paiall laad

alist.size ()

alist (& saliall 220 s




Methods in the ArrayList Class

alist.indexOf (object element)

paiall aa ol -1 5 calist & element saiall Jula aas

alist.contains (object element)

element il 5 =3 alist <ulS 1) true was

Alist.isEmpty ()

de )l glist <ulS 13} frue s




* In Java, generic specifications can be used only with object
types and not with primitive types. Thus, while it is perfectly
legal to write a definition like

ArrayList<String> names = new ArrayList<String>();

It is not legal to write

N\ p_i

ArraylList<int> numbers = new;§><§;List<int>();
7\ |
» To get around this problem, Java defines a wrapper class for
each of the primitive types:

boolean +— Boolean float «— Float
byte «— Byte int «<— Integer
char «— Character long «— Long

double «—— Double short «— Short



import java.util.ArrayList; /I ArrayList (=Sl elesinly Ui La
public class Main {
public static void main(String[] args) {

Il al 4as) ArrayList —oall (e (i jall oLaSL Lidd Lia
ArrayList al = new ArrayList();
Il ade (e sal parll pwalic (=) Liad Ly
System.out.printin("All elements: "+ al);
System.out.printin(*"Number of elements: " + al.size() + "\n");
Il al o) (& palic § ddlal, Lidd Lia
al.add("A"); al.add("B"); al.add("C"); al.add("D"); al.add("E");
[l a2 (= e sal B palic (o Ll L
System.out.printin("All elements: "+ al);
System.out.printin("Number of elements: " + al.size() + "\n");
Il 1 &sindex A e o sall juaill B Al ellay 3l jiaiell Caday Lidd Ly
al.remove("B"); al.remove(l);
Il a2 (e sal G jalic (a jzo Lied Lia
System.out.printin("All elements: "+ al);
System.out.printin("Number of elements: " + al.size() + "\n");
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