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Pemrograman Berbasis Objek
()i

C OH ections Fr ameWOrk

* Dikenalkan pada Java 2 SDK.

» Collection sudah ada sejak JDK 1.0
— Hashtable
— Vector
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Collections

e Collection adalah suatu obyek yang bisa
digunakan untuk menyimpan sekumpulan
obyek

 Obyek yang ada dalam Collection disebut
elemen

e Collection menyimpan elemen yang
bertipe Object, sehingga berbagai tipe
obyek bisa disimpan dalam Collection
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I'T'. olog .
© “The Java Collections API

e Java Collections API terdiri dari interface:

— Collection : sekumpulan obyek yang tidak

mempunyail posisi yang tetap (no particular order)
dan menerima duplikat.

— List: sekumpulan obyek yang berdasarkan urutan
(ordered) dan menerima duplikat.

— Set: sekumpulan obyek yang tidak berdasarkan
urutan (unordered) dan menolak duplikat.

— Map: mendukung pencarian berdasarkan key, key Ini
harus unik. Has no particular order.
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Interface Collection dan Hirarki Class

Collection
Set List
(HashSet) (ArrayList,
LinkedList,
[ \ector)
SortedSet
(Tree)
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(Hashtable,
HashMap)
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et ) -.--.

‘I'|T| 'IFlT I':l Institu
e LN Telnolog)

=4""Collection Interfaces and Classes

Collection

ListIterator

WeakHashMap

Utilities
Arraylist LinkedList HashSet

Collections

Comparable Arrays

Politeknik Elektronika Negeri Surabaya



Pemrograman Berbasis Objek

&
~  Intertace Collection

public interface Collection |
ff Basic Operations
int sizel) !
boolean isEmpty () :
boolean contains (Obhject element) ;
hoolean add(Cbhiject element) Ff Optional
bhoolean rewmove (Ohject elewment) @ fF Optional
Iterator iteratori();

Jf Bulk Operations

boolean containsill (Collection ) ;

hoolean addill (Collection o) ; Ff Optional
boolean remowveldll (Collection o) /F Optional
hoolean retaindll(Collection o) fF Optional
woid clear () Ff Optional

Jf Array Operations

Chiect[] tolrray():
Chiject[] tolrray(Chiject al[]):
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@ Set : HashSet

 Elemen pada Set selalu unik
e Set menolak duplikat

 Elemen yang tersimpan tidak berdasarkan
urutan(unorder) dan tidak di sorting (unsorted)

 Berhubungan dengan definisi matematika mengenai
himpunan.

* Interface Set merupakan subinterface dari interface
Collection

* Class yang mengimplementasikan interface Set adalah
HashSet
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@ ITS
public interface Zet |

A Basic Operations

int =zizel();

boolean isEmptvyi();

bhoolean contains(Object eslement) ;

bhoolean add(Chiect element) ; A Optional
hoolean remove [(Chiject elewment); [/ Optional
Iterator iteratori():

Ad Bulk Operations

boolean containsill (Collection o) ;

bhoolean addill (Collection o) ; Af Optional
hoolean removeldll (Collection o) /F Optional
hoolean retainidll (Collection ) fF Optional
wold clear () A Optional

& Lhrray Operations

Chiect[] tolrravyi():
Chiect[] tolrrayi(Chiect al[]):
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@™
Set: HashSet

import Java.util.*;

public class ZetExample |
public =static void main(3tring[] args) 1

Set set = new Hashlet ()
set.add(Tone™) ;
get.add ("second™) ;
set.add("3rd™) ;
set.add(new Integer(4));
set.addinew Float (5.0F) ] ;
get.add("second™) ; S duplicate, rnot added
set.add (new Integer(d)); / duplicate, not Idded
Syvstem.out.printlniset) ;

Hasil:
[cne, second, 5.0, 3rd, 4]
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(L) . Set: HashSet

import java.util. *;

public class FindDups |
public static vold mwaini(string args[]) |
-et = = new HashSet () :;
for [(int i=0; i<args.length; 1i4+)
if (!'s.add{args[1]])]
ayvstem.out.println("Duplicate detected: "+args[i]) !

aystem.out.printlni(s.zize () +" distinct words detected: "+43):

% Java FindDups 1 came 1 saw 1 left
Duplicate detected: 1

Duplicate detected: 1
4 distinct words detected: [came, left, zaw, 1]
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(L) . Set: HashSet

import java.util.*;

public class FindDups:s |
public static wvold mwmain(3tring args[]) 4
Set unicues = new Hashlet () :
oet dups = new Hashlet () :

for (int i=0; i<args.length; i++4)
if ('unigques.addiargs[i]]]
dup=s.add(arg=s[i] ] :

unicgques.remoweldll (dups): /7 Destructive set-difference

oystem.out.printlni"Unique words: " + unicgquesz);
avstem.out.println("buplicate words: " + dups)

-

%z Java FindDups:d i came i1 saw i1 left

Tnigque words: [camwe, left, =aw]

Duplicate words: [1]
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ﬂTstperasi Besar (Bulk operations)
pada Set: HashSet

Merupakan operasi pada Himpunan

e sl.containsAll(s2)

mengembalikan nilai true jika s2 adalah subset s1. (Set s2 adalah
subset s1 apabila sl berisi semua anggota s2)

e sl=s1Us2

sl.addAll(s2)

hasil dari s1 adalah gabungan (union) dari s1 dan s2
e sl=s1Ns2

sl.retainAll(s2)

hasil dari s1 adalah irisan(intersection) dari s1 dan s2.
e sl=sl-s2

sl.removeAll(s2)

hasil dari s1 adalah selisih dari s1 dengan s2

Selisih (sl - s2) adalah set yang berisi semua elemen yang ada
pada sl tetapi tidak ada pada s2.
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public class Sets!
public static void main(3tring args[]){
et =1 new Hashiet():;
et =2 new Hashiet():;

for (int 1=0;i<5;1i++)
2l.add(new Integer(i)):

for [(int i=3: 1i<7: i+

s2.add (new Integer(i));
aystemn. out.println(“sl = " + z21):;
aystemn. out.println(“s2 = " + 32)1:;

aysten. out.println(sl.containsall(z2)) ;

gl.retaindll (32 ;
a¥stem.out.printlnisl):

sl.removedll (32);
a¥stem.out.printlnisl):

Pemrograman Berbasis Objek

C:ihiEsdkl. 4.1 0lhbini]
sl = [£, 4, 1, 2, 0]
s£ = [4, &, 3, E]
fal=e

[4, =1

[]

Finhizshed executing
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I':‘. olog
&% SortedSet:TreeSet

e Aturan sama dengan interface Set -
menolak duplikat.

e Ingat - SortedSet adalah subinterface
Set.

 Beda: elemen tersimpan dalam urutan
ascending - sorted.

e Contoh SortedSet: TreeSet.
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“ SortedSet: TreeSet

import Java.util. *;
cla=ss SortedietTest/
public static void mwain(2tring [] arg){
Sortediset set = new Treglet (] ;

=et.
set.
Aadd("Checkers'™) ;

et

Sert.

cadd ('

Set

add ["ChessT)
add ("Thist") :

add ("EBlackJack™)

Syvstem.out.printlni(set) ;

}

Output: [BlackJack, Checkers, Chess, Whist]

Politeknik Elektronika Negeri Surabaya



Pemrograman Berbasis Objek
@ e (Class HashSet and TreeSet

« HashSet and TreeSet mengimplementasikan interface Set.

HashSet

« Diimplementasikan menggunakan hash table

 Element tidak terurut

« Method add, remove, and contains, kompleksitas waktu O(c).

TreeSet

« Diimplementasikan menggunakan struktur pohon.

* Dijamin elemen dalam keadaan terurut.

« Method add, remove, and contains kompleksitas waktu logarithmic
O(log (n)),
dimana n adalah jumlah elemen pada set.
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e Elemen tersimpan berdasarkan urutan masukan
(ordered).

 Menerima duplikat.

 Contoh List;

— LinkedList : elemen dalam LinkedList masuk dari awal dan
dihapus dari akhir.

— Vector : a growable array of object.

— ArrayList: mirip vector, bersifat unsyncronized (jika multiple
threads mengakses object ArrayList, object ini harus
syncronized secara eksternal)
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[ist

 Pengembangan dari Interface Collection.

Pengaksesan elemen melalui indeks seperti array

add (int, Object), get(int), remove(int), set(int, Object)
Pencarian element

IndexOf(Object), lastindexOf(Object)

Menggunakan lterator tertentu disebut Listlterator
Dapat mengambil subList

subList(int fromlIndex, int tolndex)
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Pemrograman Berbasis Objek
8"

« add(Object) : menambahkan elemen diakhir list
 remove(Object) : menghapus di awal list

e listl.equals(list2) : dikatakan sama dengan
memperhatikan urutan elemen
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pubhlic interface List extends Collection |
Jf Positional Access
Dhiject get(int index):

Chiect et (int index, Chiject element]; Ff Optional
woid add(int index, Chiject element]: Ff Optional
Chiect remowve (int index) ; J/ Optional

ahatract hoolean addlill (int index, Collection o) /F Optional

Af Bearch
int indexCf (Ohiject o) :;
int lastIndexOf (Chiject o) :

// Iteration

ListIterator listIterator():
LiztIterator listlteratoriint index);
A Range—wview

List subListi(int from, int to):
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IS

“““Class ArrayList dan LinkedList

Class ArrayList dan LinkedList mengimplementasikan interface
List.

ArrayList adalah sebuah implementasi array dimana elemen-
elemennya dapat diakses secara langsung menggunakan get and
set methods.

Biasanya ArrayList untuk urutan sederhana (simple sequence).
LinkedList menggunakan double linked list

Memberikan performance yang lebih baik untuk method add dan
remove dibandingkan ArrayList.

Memberikan performance yang lebih jelek untuk method get and
set dibandingkan ArrayList.
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import java.util.*
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Pemrograman Berbasis Objek

List : ArrayList

public class ListExample |

public
List

list.
list.

list

list
list.

static void main(String([] args) |
list = new ArrayList () ;

add ("one") ;

add ("second") ;

Laddai"3rdn)
list.
list.

add(new Integer(4));
add (new Float (5.0F));

.add("second") ; J/ duplicate, is added

add({new Integerid)); /,/ duplicate, iz added

System.out.println(list);

[one, second, 3rd, 4, 5.0, second, 4]
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List: Vector

import Java.util. *:;
class VectorTest{
public =tatic volid main(3tring [] ardg) {

Vector v = new vectarl():

add (T ak™)

Add ("Fordon™) ;

Laddio "Duke™):

Add ("Lara®™) ;

add (T ak™)

hysStem.out.println(v) ;

SLring nawe = [String) wv.get(Z):

aystem.out.println(name) ;

I

Output: [Duke, Zak, Gordon, Lara, Zak]
Gordon
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li import java.util.*;

public class TestWVectord

private static wvoid swap(List a, int i, int 3) !
Object twp = a.get(i):
a.seti{i, a.geti(jl]l:
a.set(], tmp);

I

public =static woid shuffle(lizt list, Random rnd) |
for (int i=list.zi=ze(); i*=1l; i--)

swap(list, i-1, rnd.nextIntii)]);
'

public =static woid nmain(3tring args[]){

Pemrograman Berbasis Objek

Vector ¥ = mew Vectori); Cihvjesdkl. 4.1 Olvbintjava.exe -class

(0, 1, 2, 3, 4, 5, &, 7

for (int i=0;i<10:i++) [0, Andi, 2, 3, 4, 5, &,

v.add (new Integer(i)): [0, Andi, 2, 3, 4, Rita,
Svstem. out.println(v) ; [0, Andi, Rita, 3, 4, Z,
v.3etElenentat ("Andi”, 1) ; 3, 7, 8, 3, hndi, 0, Z,
Systew. out.println(v) ; Finished executing
v.set (5, "Rita™) ;
Jystemn. out.printlniv):

" "

swap (v, 2,5 »
Svstem. out.printlniv);

shuffle (v, new Random()):
Systewm. out.println(v):

FUIILERITIK CIEKLIUITIRG INEEBET ] ounabaya

"

n

b

=
7
&,
&
&

"

2]

7, 8, 9]
7, 8, 9]
Dita, 4]
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Collection menyediakan method untuk merandom isi dari
Collection

import Jjava.util. *;

public class Shuffle |
public static void mwain(string args[]) |
List 1 = new ArravList():
for [(int 1i=0; i<args.length; i++)
l.add{arg=s[1i]):
Collections.shiafflell, 1new REancdowl) ) ;
mvStem.out.printlnil) ;
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Output program sama dengan sebelumnya tapi lebih
singkat

import java.util. *;

public class Shuffle |
public static woid main(2tring args[]) |
List 1 = Arrays.aslList(args):
Collections.shuffle(l) ;
Swastem.out.printlnil] ;
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IT>

import Java.util.*:;

public class TestlLizst/!
public static void main(3tring args[]){

List list = new ArravListi():
lizt.addi("Aniz"):
lizt.add{"Budi™):
lizt.add("Candra™) ;
lizt.add("Dewi™) ;
int 1 = list.index0f("Candra™) ;
aysten. out.printlnii) ;

Output
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import java.uril.®; ~2mrograman Berbasis Objek

C:higsdkl. 4.1 _0lhvbintjava.exe -—cl;
| public class Testlistf [Anis, Budi, Candra, Dewi]
[Bika, Budi, Candra, Dewi]
public static woid replace(List 1, Object wal, Object newvVal) | [Bika, Intan, Imam, Candra, Dewil
for (ListIterator i = l.listIterator(); i.hasMNexti): ] Finished executing
if [(val==mull 7 i.next{l==null : val.equals(i.nexti)]]] !

i.zetinewval)

public static woid replace(list 1, Object wal, List newWals) {
for (ListIterator i = l.listIterator():; i.hasWNexti(l:; | {
if (val==null > i.next()==null : wal.equals(i.next()]l {
i.removel(]:
for [(Iterator j = newVals.iterator(); j.hasNextil: )
i.add{j.nex<ti));

1 pubhlic static wvoid main(itring arga[]){
! List list = new ArrayList():
' List listZ = mew ArravyList():

list.add("inis"™);
list.add("Budi™);
lizt.add("Candra™) ;
lizt.add("Dewi™) :

Jystem. out.printlnili=t);
replace(li1sT,"4ni1s","R1ka™) ;
Jysten.out.printlnilist);

liztZd.add (" Intan™):;
liztZ.add|("Tnan™) ;
replace(list,"Budi™, li=stZ):
Jystemn. out.printlnilist) ;
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TS
@gz} Sepula Nopembe: i[—LiE;t:

 Tambahkan program sebelumnya

aystem. out.println{list.subList(0,5).index0f("Dewi™) ) ;
list.add(2,"Dewi™) :

a¥stemn. out.println(list);
System.out.printin(list.sublist(2,list.size()).index0E ("Dewi™) ) ;
Systen. out.printlnilist.sublist(Z,list.size()).lastIndex0E("Dewi™) ) ;

4

[Fika, Intan, Dewi, Imam, Candra, Dewi]
]

3

Finished executing
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PamrnAaraman

rpuhlic static List dealHand(List deck, int n) 4
|

int deck3ize = deck.sizel(]:
List handView = deck.sublist (deckiize-n, deck3ize);

List hand = new Arravylist (handView) :
handView.clear () ;
return hand:

I

class Deal {
public static wvold main(3tring args[]) 1
int numHands = Integer.parselnt (args[0]]):
int cardsPerHand = Integer.parselnt(args[1]):

ff Make a normal 52-card deck
String[] =suit = new 3Itring[] { "spades", "hearts",
"diamonds"™, "clubs"::
String[] rank = new Itringl]
{"an::e"., rrzrr; rr3rr; rr_qrrlr rr5rr; rrErr; "'_u"",- "Ei",-
Qe 10", "lack™, fqueen” ,  "king™: ;
Lizst deck = new ArrayList():
for (int i=0; i<suit.length; i++)
for [(int j=0; Jj<rank.length: J++]
deck.addirank[]] + "™ of " + =uitc[i]]):

Collections.shuffle (deck) ;

for (int i=0; i<numHand=; i++)
aystem.out.println(dealHand (deck, cardsPerHand)]):

PolitekniK EleKtronika Negeri Surabaya
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Output

Java Deal 4 5

hearts, Jack of spades, 3 o0of spades, 4 of spades, king of diasmonds]
diamonds, ace of clubs, 6 of clubs, jack of hearts, cqueen of hearts]
spades, 5 of spades, Z of diamonds, queen of diamonds, 29 of clubs]
spades, &6 of diamonds, ace of spades, 3 of hearts, ace of hearts]
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Sebagian besar algoritma(method) pada class Collections diaplikasikan ke
List. Sehingga dengan algoritma ini memudahkan untuk memanipulasi data
pada List.

sort(List)

mengurutkan List dengan algoritma merge sort

shuffle(List)

Permutasi secara random pada List

reverse(List)

membalik urutan elemen pada List

fill(List, Object)

Mengganti setiap elemen pada List dengan value yang ditentukan
copy(List dest, List src)

Mengkopikan source List ke destination List.

binarySearch(List, Object)

Mencari sebuah element pada List dengan algoritma binary Search

Politeknik Elektronika Negeri Surabaya



. Pemrograman Berbasis Objek
© R Listlterator

e Listlterator adalah subinterface dari
lterator.

« Dengan menggunakan Listlterator pada List,
maka elemen dapat diambil secara backward.

 Gunakan method next atau previous sebagai
navigasi.
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~Hirarki Interface Iterator

zeinbterfacos:

Ilterator

+hasNext () : boolean
+next () : Object
+remove ()

JAY

czinterface==

ListIterator

+hasPrevious (] : boolean
+previous () : Object
+add {element : Cbhbject)
+set (element : Chiject)
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Ol

Listlterator

public interface ListIterator extends Iterator |
boolean hasNext () :

Chiject next():

hoolean hasPrevious|() ;
Ckhiject prewviousi():

int nextIndex():
int previousIndex|():

woid rewowve () J4 Optional

wold set (Chiject o) ; Ff Optional
woid add(Chiject o) ; Jf Optional
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Menyimpan elemen dengan key unik.
Satu key untuk satu elemen.

Key disimpan dalam bentuk object.

Map tidak bisa menyimpan duplicate key.
Map bisa menyimpan duplicate element.
Has no particular order.

Contoh:
— Hashtable

— HashMap
* not syncronized for threads
e permits null values to be stored
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Sepula Nopembe: M a p

Map dapat dipandang sebagai Collection dengan 3
cara:
— keySet
menghasilkan Set key yang ada pada Map
— Values

Collection values yang ada pada Map. Collection disini bukan
Set karena multiple key dapat mempunyai nilai yang sama.

— entrySet

Haslil disimpan pada Set, pasangan key-value yang ada pada
Map
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Map adalah object yang memetakan key dengan value. Disebut
juga dengan associative array atau dictionary.

Method untuk menambah dan menghapus
— put(Object key, Object value)
— remove (Object key)

Method untuk mengambil object.
— get (Object key)

Method untuk mengambil key, value dan pasangan (key, value)
— keySet() // returns a Set

— values() // returns a Collection,
— entrySet() // returns a set
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Map

public interface Map |
// Basic Operations
Ohiject put (Ohiject kevy, Chiject wvalue):
COhiject get (Ohject kev):
Dhiject remove (Ohject key):
boolean containsEey(Ohiject kevy)
boolean containsvValue (Obhject value) ;
int =sizel():;
boolean isEmpty():

/¢ Bulk Operations
wvoid putlill(Map t):
woid clear|():

A Collection Views

public Set keyiet ()

public Collection wvaluesi() ;
public et entry3et(]:

/7 Interface for entry3et elements
pubhlic interface Entry |

Chiject getEevi():

Chiject getWValue () ;

Chiject setWValue (Chject wvalue):
] geri Surabaya



Pemrograman Berbasis Objek

7S

import java.util. *:

()

e

public class Fredq |
private static f£inal Integer ONE = new Integer(l):

public static wvolid main(3tring args[]) 1
Map m = new HashMapi():

A Initialize freguency table from command line
for [(int i=0; i<args.length; i++) |

Integer freg = [(Integer) m.get{args[i]):
w.put (args[i], [(freg==null ? CNE
new Integer (fredq.intValue()] + 1111:
h
avestem.out.printlnim.size(1+" distinct words detected:™);

System.out.println ) ;

-

% Jawva Freg if it iz Lo be it i=s up to me Lo delegate

g distinct words detected:
{Lo=3, me=1, delegate=1, 1it=Z, 1i=z=2, if=1, he=1, up=1}
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l' Knciag)
&% Map: Hashtable

class CollectionTest{

public static void main(String [] arg){
Hashtable ht = new Hashtable();
nt.put(“keyl”, new Integer(12));
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import Jjava.util.*;
class HashMapTest{
public static void mwain(2tring [] arg) !

HashMap hin = new HashMap () :

.put ("Gamel™, "Hearts"):

.put (mall, TChess™);

put ("games ™, "Checkers"):

put (Mgame3 ™, "Whist™)

SEEEE

. put [ "ogamed™, "Chess™);
System.out.printlnilem) ;

}

Output: {Game4=Chess, Game3=Whist, Gamel=Hearts, null=Chess}
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import java.util.*;

|
public class TestMap {

public static woid main(String args[]) | C:hjEsdkl.4.1 _Olhbintjawa.exe -clas

Map ml = mew HashMapi(): {£=abc, 4=klm, l1=klwm, =2=def, L=abkc}

ml.putinew Integer(l), "abc'): [£, 4, 1, 3, 5]

ml.putinew Integer(2), abc™): [abc, Elm, klm, def, abec]

ml.put(mew Integer(3),"def™); [Z=abec, 4=klm, l=klm, Z=def, L=abc]
Z: ahbc

Map mz = new HashlMap(): d4- klm

nZ.putinew Integer(l),"klm"™): 1 klm

nZ.putinew Integer(z2),"abc™): 2- def

nZ.put(new Integer(3),"def'): 5- ahr

nZ.putinew Integer(d),"klm"):
nZ.put (new Integer(5),"abc'™)

Finished executing

ml.putdll (n2);
System. out.printlniml);

Set et = ml.kevy3et():
Gystem.out.printlniset):

Jystem.out.printlniml.wvalues()):
System. out.printlniml.entryiet(]):
for [(Iterator i=ml.entry3eti].iterator(); i.hasNexti(]: 1 {

Map.Entry e = [(Map.Entry) i.next():
Jystem. out.printlnie.getEevyi() + ": " 4+ e.getWValue()):

FUINLERIIIN CISKLIVUIIIRGD INEECT ] DUldUdya
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S
L) - MultiMap

import java.util.*;
public class MultiMap !
public static wvoid main(3tring[] args) {

Map m = new HashMapi() ;

string str[] ={"Andi” ,"Ani","Anisa™};
Lizt 1 = Arrays.aslizst(str);

n.put(new Integer(l), l):

String strZ[]= {"Budi™,"Badu"”,"Bina™! ;
l = Arrays.aslist(stra):

m.put(new Integer(2), l):

System. out.printlnim) ;

C:hilE2sdkl. 4.1 0lvbintjava.exe -—-classpath "D
{£=[Budi, Badu, Binal, l=[indi, Ani, Ani=sal}
Finished executing

POlILCI\IIII\ LITNLIVIIING INTECIHI oulavaya
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IS

SortedMapi TreeMap

Aturan mirip Map

Beda: obyek tersimpan secara sorted
berdasarkan key.

No duplicate key.
Elements may be duplicate.
Key tidak boleh null value.
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I':‘. clog
O] SortedMaP3 TreeMap

import Jjava.util.®;
class TreeMapTestd
public static void main(3tring [] args) i

aortedMap title = new TreeMap():
title.put new Integer(d), "Checkers"):
title.put new Integer(l), "Euchre™):
title.put (new Integer(d), "Chesz");
title.put new Integer(2), "Tic Tac Toe™):
avstem.out.printlnititle) ;

Output: {1=Euchre, 2=Tic Tac Toe, 3=Checkers, 4=Chess}
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