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~~=Membuat Object Comparable

+ Pada kehidupan nyata, object-object sering
dibandingkan, misal :
— Mobil Andi lebih mahal dibandingkan dengan mobil Budi
— Buku A lebih tebal dibandingkan dengan Buku B
— Usia Andi lebih muda dibandingkan dengan usia Intan

« Dalam pemrograman object oriented, sering sekali ada
kebutuhan untuk membandingkan object-object dari
class yang sama, misalkan membandingkan object
untuk mengurutkan data, pencarian data yang diurutkan
berdasarkan umur.

+ Pertemuan ini akan membahas bagaimana merancang
object dari class untuk bisa dibandingkan menggunakan
interface java.lang.Comparable and java.util. Comparator
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e
#= Mengurutkan Object String

» Terdapat array dengan tipe String, untuk mengurutkan data String

pada array gunakan Arrays.sort().

import java.util.Arrays:

String animals[] =

new String[6];
animals[0] = "= vy

SEBELUM DISORTING

animal 0 : snake
public class ArrayString { animal 1 @ kangaroo
publie static void main(String args[)){ AmiNml S moabar
animal 3 : bird

SETELAH DISORTING

animals(1] = animal 0 : bird
i animal 1 @ kangaroo
animals[2] = snimal 2 : snake
animals[3] = " animal 3 : wombat
BUILD SUCCESSFUL (votal time: 0 seconds)
System. out.println("\nSEBELUM D
for (int i = 0; i < 4; i++) {
System.out.println("animal " + i + " "+ animals[i]):
¥
Arrays.sort(animals,0,4);
System. out.println("\nSETELLH
for (int i = 0; i < 4; i++) {
System.out.println("animal " + i + " " + animals([i]):
¥
¥
¥ 3
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e
#= Mengurutkan Object String

» Terdapat data String yang tersimpan dalam ArrayList, untuk
mengurutkan data menggunakan Collections.sort()

import java.util.ArrayList;
import java.util.Collections;

insect 0 mosguito

insect 1 butterfl

public class SortList { R ¥

public static void mein(String args(]){ insect 2 : dragonfly
insect 3 fly

SEBELUM DISORTING

ArraylList insects =

new ArrayListi():

insects.add(" :
| insects.add(" SETELAH DISORTING
LAAECTSL AL insect 0 : butterfly
insects.add ("t .
insect 1 : dragonfly
System.ont.println(”y iy 2 insect 2 : fly
int size = insects.size( insect 3 : mosquito
for (int 1 = 0; i < size; i++) {
System.out.println("insect " + 1 + " : " 4 (String) insects.get(i)):
}
Collections.sort(insects):
System.out.println("\nSETE DI 3 "y
for (int i = 0; i < size; i++) {
System, out.println("insect " + i + " " 4 (String) insects.get(i));




':.‘class Person {

private String firstlName;
p private String lastName;
private int age;

public String getFirstHame ()

return firstName:

public void setFirstHame (String firstName)
this.firstName = firstName:

public String getLastHame () {
return lastlNawe:

public void setLastHame (String lastName) {
this, lastName = lastNamwe:

public int getAge () {
return age;

public void setAge(int age) {
this.age = age;

Pemrograman Berbasis Objek

Class Person
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= Mengurutkan object Person

import java.util.Arrays:
public class TestPerson {
public static void main(String args[]){

Person[] persons = new Person[4]:
persons[0] = new Personf():
persons[0] .setFirstName ("F
persons[0] .setLastNawe ("G
persons[0] .setAge (56) ;

is"):

ear”)

persons[1] = new Person():
persons([1] .setFirstName ("Stanley"
persons[1] .setLastName ("C
persons[1] .setlige (8) ;

persons[2]
persons([2]
persons([2]
persons[2]

= new Person():

.setFirstName ("
. setLastNawe (
.sethge(l6):

persons[3] = new Person():
persons[3] .sectFirstName ("
persons[3] .setLastNamwe ("G
persons[3] .setlge (69) ;
Arrays.sort(persons) :

ageri Surabaya

» Terdapat data-data (object)

dari class Person yang
disimpan dalam array
Person. Data akan diurutkan
menggunakan Array.sort().
Apa yang terjadi ?
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e Mengurutkan object Person

* Output program
» Program melempar ClassCastException

Exception in thread "main" java.lang.ClassCastException: Person cannot be cast to java.lang.Comparable
at java.util.Arrays.mergeSort {Arravs.java:1144)
at java.util. Arrays.sort (Arrays.java:1073)
at TestPerson.main{TestPerson.java:29)

Java Result: 1

BUILD SUCCESSFUL (total time: 0 seconds)
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Menggunakan Interface
java.lang.Comparable

* Dengan menglmplementasikan interface Comparable pada sebuah
class, men?/ abkan object-object tersebut bisa dibandingkan
comparab e).

 Interface ini mempunyai sebuah method, compareTo() Jang
menentukan bagaimana cara membandmgkan antara dua object
dari class tersebut.

» Bentuk methodnya:
public int compareTo (Object o)

* Mehod compareTo() menerima Object, sehingga kita bisa
memasukkan sembarang object, tapi harus mempunyai tipe yang
sama. Kalau object yang kita masukkan adalah object yang berbeda
maka melempar java.lang.ClassCastException

» Return value dari method compareTo()

— 0 jika dua object yang dibandingkan sama.
— Bilangan positif, jika object 1 lebih besar dibandingkan dengan object 2
— Bilangan negatif, jika object 1 lebih kecil dibandingkan dengan object 2
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Menggunakan Interface
java.lang.Comparable

+ Bagaimana caranya supaya bisa menggunakan Array.sort()

» Pada class Person implementasikan interface Comparable, berarti
harus mengimplementasikan method compareTo(). Isilah method ini
dengan tujuan untuk membandingkan object dari class Person
berdasarkan umur.

» Jangan lupa untuk mengcasting object menjadi object dari class
Person terlebih dahulu.

public int compareTo (Object anotherPerson) throws ClassCastException {
if (! (anotherPerson instanceof Person))
throw new ClassCastException("i Person object expected.™):
int anotherPersonldge = ((Person) anotherPerson).getldge():
return this.age - anotherPersondge;

Politeknik Elektronika Negeri Surabaya 9
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o 88
.
java.lang.Comparable
class Person implements Comparable {
private String firstNawe:
private String lastName;
private int age;
public String getFirstName () {
recurn firstName;
¥
public void setFirstHame (String firstName) {
this.firstName = firstName;
}
public String getLastHame () {
return lastName;
}
public woid setLastName (String lastName) {
this. lastName = lastName;
}
10
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pens

Menggunakan Interface
java.lang.Comparable

public int getdge()
return age;

public void setAge (int age) {
this.age = age;

public int compareTo (Object anotherPerson) throws ClassCastException {
if (! (anotherPerson instanceof Person))
throw new ClassCastException("A Person object expected.”);
int anotherPersonldge = ((Person) anotherPerson).getlgei):
return this.age - anotherPersonige;
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package comparable.ex01;

p import java.util.Arrays; Class Testing
public class Testing {

public static void main(String[] args) {
Person[] persons = new Person[4]:
persons[0] = new Person():;
persons[0] .setFirstName ("
persons[0] .setLastName ("G
persons([0] .setlge (56):

persons[1] = new Person():
persons[1] .setFirstNeame ("S5
persons[1] .secLastName ("¢
persons[1] .setlge (8) ;

persons[2] = new Personf():
persons([2] .setFirstName ("J
persons[2] .setLastName ("Graff
persons[2] .setige (16) ;

persons([3] = new Person():
persons[3] .setFirstName {("HNancy™) ;
persons[3] .setLastName ("Goodyear™) ;
persons([3] .setige (69);
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&
s Class Testing

System.out.println("Naturs

for (int i=0; i<4: i++) {
Person person = persons[i]:
String lastNawe = person.getLastNawe();
String firstNeme = person.getFirstNeame():
int age = person.getige():;
System.out.println(lastName + ", " + firstName + . Lge:" + age):

Arrays.sort(persons);

System.out.printlnf():;
System.out.println("Sorted by age");

for (int i=0; i<4: i++) {
Person person = persons[i]:
String lastNawe = person.getLastNawe();
String firstName = person.getFirstNeame():
int age = person.getige():;
System.out.println({lastName + ", " + firstName + ". Loe:" + age):
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&
s Class Testing

» Qutput program

Natural Order

Goodyear, Elwvis. Age: 56
Clark, Stanley. Age:8
Graff, Jane. Age:lé
Goodyear, Nancy. Age:69

Sorted by age

Clark, Stanley. Age:8

Graff, Jane. Age:lé

Goodyear, Elwvis. Age:S6

Goodyear, Nancy. Age:63

BUILD SUCCESSFUL (total time: Z seconds)
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e
P=Menggunakan class Comparator

» Dengan mengimplementasikan interface Comparable kita hanya
bisa menentukan satu cara saja untuk membandingkan object-
object dari class Person, untuk contoh sebelumnya, yang kita
bandingkan berdasarkan umur.

+ Bagaimana jika object-object dari class Person diurutkan
berdasarkan umur, nama awal dan nama akhir? Berarti object-
object tersebut dibandingkan berdasarkan umur, nama awal dan
nama akhir.

+ Kita masih memerlukan dua cara lagi untuk membandingkan object-
object dari class Person. Kita perlu dua comparator.

+ Untuk membuat comparator, buat class yang mengimplementasikan
interface java.util. Comparator, dan method compare().

public int compare (Object ol, Object 02)
* Return value dari method compare()
— 0 jika dua object yang dibandingkan sama.
— Bilangan positif, jika object 1 lebih besar dibandingkan dengan object 2
— Bilangan negatif, jika object 1 lebih kecil dibandingkan dengan object 2
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e
P=Menggunakan class Comparator

* Membuat comparator berdasarkan firstname. Jika firstName antara object 1
dengan object 2 tidak sama, maka yang dibandingkan adalah firstName,
tetapi jika sama maka yang dibandingkan adalah lastName

package comparable.ex02;

] import java.util.Comparator:

public class FirstNameComparateor implements Comparator {
= public int compare (Object person, Object anotherPerson) {

String lastNamel = ((Person) person).getLastNawe () .toUpperCase():;

String firstNamel = ((Person) person).getFirstName () .toUpperCase():

String lastNameZ = ((Person) anotherPerson) .getLastName () .toUpperCase():
Sctring firstName2Z = ((Person) anotherPerson).getFirstName () .toUpperCase():;
if (!(firstNamel.equals (firstName2)))

return firstNamel.compareTo(firstName2):
else
return lastNeamel.compareTo(lastNawe2) ;
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o
P=Menggunakan class Comparator

* Membuat comparator berdasarkan lastname. Jika lastName antara object 1
dengan object 2 tidak sama, maka yang dibandingkan adalah lastName,
tetapi jika sama maka yang dibandingkan adalah firstName

package comparable.ex02;
import java.util.Comparator:

public class LastHameComparator iwmplements Comparator {
public int compare (Object person, Object anotherPerson) {

String lastNamel = ((Person) person).getLastName () .toUpperCase():
String firstNamel = ((Person) person).getFirstName().toUpperCase():
String lastName2 = ((Person) anotherPerson).getlastName () .toUpperCase()

String firstNamweZ = ((Person) anotherPerson).getFirstNawe ().toUpperCase():

if (!({lastNamel.ecquals(lastName2)))

return lastNamel.compareTo (lastNamez) ;
else

return firstNamel.compareTo (firstName2):
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package cowmparable.ex02;

import java.util.Arrays:
pens
public class Testing {
public static void main(String[] args) {

Person[] persons = new Person[4]:
persons[0] = new Person():
persons[0] .setFirstName ("E
persons[0] .setLastName ("
persons[0] .setdge (56) ;

vis");

dyear")

persons[1] = new Person():;
persons[1] .setFirstName ("Stanl

ey");
persons[1] .setLastName ("Clark™) ;
persons[1] .setlge(8);

persons[2] = new Person():
persons[2] .setFirstName ("Jane™) ;
persons[2] .setLastName ("Graff™);
persons[2] .setige (16)

persons[3] = new Person():;
persons[3] .setFirstName ("Nancy™
persons[3] .setLastName ("
persons[3] .setlge (69);
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p-re System, out.println("Natural Order"):
for (int 1 = 0; i < 4; i++)
Person person = persons[i]:;
String lastName = person.getLastName () :
String firstName = person.getFirstName () ;
int age = person.getlge():
System.out.println(lastName + ", " + firstName + ". ALge:" + age):;
¥
Arrays.sortipersons, new LastNameComparator()):
System.out.printlni):;
System. out.println("Sorted by last name"):
for (int i1 = 0; i < 4; i++) {
Person person = persons[i]:;
String lastName = person.getLastName () ;
String firstName = person.getFirstNamwe () :
int age = person.getlge ()’
System.out.println(lastName + ", " + firstName + ". Lge:" + age);
}
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Arrays.sort(persons, new FirstNameComparator ()):
System.ocut.println();
System. out.println("Sorted by first name"):

for (int 1 = 0; i < 4; i++) {
Person person = persons[i];
String lastName = person.getLastName():
String firstName = person.getFirstName():
int age = person.getlge():
System.out.printin{lastName + ", " + firstName + ". Age:" + age);

Arrays.sort(persons);
System. out.println()
System.out.println("Sorted by

age”) ;

for (int i = 0; 1 < 4; i++) {
Person person = persons[i]:
String lastName = person.getLastName();
String firstName = person.getFirstName():
int age = person.getlge():;
System.out.println{lastName + ", " + firstName + ". Age:" + age):
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e
P=Menggunakan class Comparator

Natural Order

Goodyear, Elwvis. Age:S6
Clark, Stanley. Age:8
Graff, Jane. Age:lé
Goodyear, Nancy. Age:63

Sorted by last name
Clark, Stanley. Age:8
Goodyear, Elwvis. Age:56
Goodyear, Nancy. Age:69
Graff, Jane. Age:lé

Sorted by first name
Goodyear, Elvis. Age:S56
Graff, Jane. Age:l6
Goodyear, Nancy. Age:69
Clark, Stanley. Age:8

Sorted by age

Clark, Stanley. Age:8
Graff, Jane. Age:lé
Goodyear, Elwvis. Age:Sé

Goodyear, Nancy. Age:69
Politeknik Elektronika Negeri Surabaya

21

[/
® _Menggabungkan Comparator pada

Pemrograman Berbasis Objek

class Comparable

» Contoh sebelumnya masih memerlukan
beberapa class. Bagaimana kita
menggabungkan comparator dalam class
comparable ?
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package cowmparable.ex03;
import java.util.Comparator;
p ns public class Person implements Comparable {
private String firstName:
private String lastName:
private int age;

public String getFirstName () (
return firstNamwe;

public void setFirstName (String firstName) {
this.firstName = firstName;

public String getLastHame () {
return lastName:

public void setLastName (String lastNawe) {
this. lastName = lastName;

public int getAge() {
return age;

public void setAge(int age) {
this.age = age:
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& Menggabungkan Comparator pada class
Comparable

public int compareTo (Object anotherPerson) throws ClassCastException {
if (! (anotherPerson instanceof Person))

throw new ClassCastException(”i Per

int anotherPersonldge = ((Person) anotherPerson).getlgel():

object ex

=cted. ") ;

return this.age - anotherPersonige;

public static Comparator LasiNameComparator = new Comparator() {
public int compare (Object person, Object anotherPerson) {
String lastNamel = ((Person) person).getlLastNeame () .toUpperCase():
String firstNamel = ((Person) person).getFirstName () .toUpperCase():;
String lastName2 = ((Person) anotherPerson).getLastName () .toUpperCase()
String firsctName2 = ((Person) anotherPerson).getFirstName ().toUpperCase():

if (!(lastNawel.equals(lastNameZ)))

recurn lastNamel.compareTo (lastNamez2)
else

return firstNamel.compareTo (firstName2):
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'f::s Menggabungkan Comparator pada
class Comparable

public static Comparator FirstNameComparator = new Comparator() {
public int compare (Object person, Object anotherPerson) {

String lastNamel = ([ (Person) person).getLastlNawe () .toUpperCase():

String firstNamel = [ (Person) person).getFirstName () .toUpperCase():

String lastNaweZ = ((Person) anotherPerson).getLastNamwe () .toUpperCase():
String firstNameZ = ((Person) anotherPerson) .getFirstName () .toUpperCase():
if (!({firstNamel.equals (firstNawe2)))

return firstNamel.compareTo (firstNamel) ;
else
return lastNamel.compareTo (lastName2) ;
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'f::s Menggabungkan Comparator pada
class Comparable

+ Setelah digabungkan untuk mengurutkan
data berdasarkan lastname dengan cara

Arrays.sort (persons,
Person.LastNameComparator) ;

» untuk mengurutkan data berdasarkan
firsthame dengan cara:

- Arrays.sort (persons,
Person.FirstNameComparator) ;
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