Java Singleton Pattern - Mau
thiét ké Singleton trong Java

Singleton la mét Design Pattern cho phép ban dam bao rang mét 16p chi c6 mot thé hién, va cung
cap mbét truy xuat toan cuc cho thé hién nay.

1. Tai sao can cé Singleton Pattern

Doi khi, trong qua trinh phan tich thiét k&€ mot hé théng, ching ta mong muén cé nhiing doi tuong
can ton tai duy nhat va cé thé truy xuat moi Iic moi noi. Lam thé nao dé hién thuc dugc mot doi
tugng nhu thé khi xay dung ma nguéon? Ching ta cé thé nghi téi viéc sir dung mét bién toan cuc
(global variable: public static final). Tuy nhién, viéc sir dung bién toan cuc n6 phé va quy tac claa
OOP (encapsulation). D& gidi bai toadn trén, ngudi ta huéng dén mot giadi phap la st dung
Singleton pattern.

Singleton la 1 trong 5 design pattern cla nhdm Creational Design Pattern.

Singleton dam bao chi duy nhat mét thé hién (instance) duoc tao ra va né sé cung cap cho ban
mot method d€ cé thé truy xuat dugc thé hién duy nhat dé moi Iic moi noi trong chuong trinh.
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Singleton -

- instance: Singleton
- Singleton()

Client [—=*+ getlnstance(): Singleton

if (instance == null) {
/f Mote: if you're creating an app with
/f multithreading support, you should
// place a thread lock here.
instance = new Singleton()

}

return instance

S& dung Singleton khi chiing ta muon:

e Dam bdo rang chi cé mot instance cua 14p.
e Viéc quan ly viéc truy cap tét hon vi chi cé mét thé hién duy nhat.
e C6 thé quan ly s6 lugng thé hién ciia moét 16p trong gién han chi dinh.

Mot so truong hop s dung cuia Singleton Pattern thuong gap:

e Vi class dung Singleton chi ton tai 1 Instance (thé hién) nén né thudng dugc dung cho cac
trudng hop gidi quyét cac bai todn can truy cap vao cac ing dung nhu: Database, Shared
resource, Logger, Configuration, Caching, Thread pool...

e MOt s6 design pattern khac cling sir dung Singleton dé trién khai: Abstract Factory,
Builder, Prototype, Facade,...

e D3 dugc s dung trong mot sé class cla core java nhu: java.lang.Runtime,
java.awt.Desktop.

2. Thuc thi Singleton Pattern

Cé rat nhiéu cach dé implement Singleton Pattern bang cac dua trén nguyén tac duédi day co ban
dudi day:

« Khai bdo private constructor dé han ché truy cap tir class bén ngoai.
e Khai bdo private static final variable ddm bao bién chi dugc khdi tao trong class.
e Khai bdo mdt method public static d€ return instance dugc khdi tao 6 trén.

2.1. Eager initialization

Singleton Class dugc khai tao ngay khi dugc goi dén. Day la cach dé nhat nhung né cé mét nhuoc
diém mac du instance da dugc khadi tao ma c6 thé sé khong dung tdi.
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public class SingleObject {

//create an object of SingleObject

private static SingleObject instance = new SingleObject();

//make the constructor private so that this class cannot be
//instantiated

private SingleObject(){}

//Get the only object available
public static SingleObject getInstance() {

return instance;

public void showMessage() {
System. out. println("Hello World!");

public class SingletonPatternDemo {

public static void main(String[] args) {

//illegal construct
//Compile Time Error: The constructor SingleObject() is not visible

//SingleObject object = new SingleObject();

//Get the only object available
SingleObject object = SingleObject. getInstance();

//show the message

object. showMessage( ) ;

2.2. Static block initialization

Vi static block Sé chi dugc goi mot Ian, ching ta cé thé sir dung static block dé& phat trién 16p
singleton. Duéi day vi du cho thay cach tao céc I6p singleton bang cach sir dung static block :



e D& tao IGp singleton, hay tao constructor thanh private, d€ ban khong thé tao doi tugng
bén ngoai 16p.

e Tao mét bién private static c6 clung loai class, dé€ d6i tugng dugc tao sé dugc tro dén tham
chi€u nay. Bay gio tao static block va tao doi tugng bén trong static block . Vi static
block sé chi dugc goi mot 1an, nén déi tugng sé chi dugc tao mot lan.

public class MyStaticSingleton {
public static void main(String a[]){

MySingleton ms = MySingleton. getInstance();

ms. testSingleton();

class MySingleton{
private static MySingleton instance;
static{

instance = new MySingleton();

private MySingleton(){
System. out. println("Creating MySingleton object...");

public static MySingleton getInstance(){

return instance;

public void testSingleton(){

System. out. println("Hey.... Instance got created...");

Output:

Creating MySingleton object..

Hey.... Instance got created..

2.3. Lazy Initialization



La mot cach lam mang tinh ma rong hon so véi 2 cach lam trén va hoat dong tot trong méi truong
don ludng (single-thread).

public class LazyInitializedSingleton {
private static LazyInitializedSingleton instance;

private LazyInitializedSingleton() {

}

public static LazyInitializedSingleton getInstance() {
if (instance == null) {
instance = new LazyInitializedSingleton();

}

return instance;

- Uu di€m: Cdch nay da khic phuc dugc nhugc diém cla cdch Eager initialization, chi khi nao
getinstance() dugc goi thi instance mdi dugc khdi tao.

- Nhuogc diém:

e Tuy nhién, cdch nay chi s dung tét trong trudng hgp don ludng (single-thread), trudng
hop néu cd nhiéu ludng (multi-thread) cting chay va cung goi ham getinstance() tai cung
mot thai diém thi cd thé c6 nhiéu hon 1 thé hién cla instance. D€ khac phuc nhugc diém
nay chuang ta s dung Thread Safe Singleton.

e MOt nhugc diém nira cla Lazy Initialization can quan tam la: dé6i véi thao tac create
instance qua cham thi ngudi dung c6 phai cho 1au cho Ian st dung dau tién.

2.4. Thread Safe Singleton

Dé& ddm bao khi khéi tao Singletong trong Thread, chuing ta cé thé st dung phuong thuc
synchronized trong ham getinstance() va nhu vay hé th6ng dam bdo rang tai cing mét thaoi
diém chi cé thé cé 1 ludng cd thé truy cap vao ham getinstance() va ddm bdo rang chi cé duy nhat
1 thé hién cua class.

// Java program to create Thread Safe
// Singleton class
public class GFG {
// private instance, so that it can be
// accessed by only by getInstance() method

private static GFG instance;



private GFG() {

// private constructor

//synchronized method to control simultaneous access
synchronized public static GFG getInstance() {
if (instance == null) {
// if instance is null, initialize
instance = new GFG();

}

return instance;

Bién volatile trong Java cé téc dung thong béo su thay déi gia tri cGa bién téi
cac thread khac nhau néu bién nay dang dugc si dung trong nhiéu thread.

Céach nay cé nhugc diém la mot phuang thic synchronized sé chay rat cham va tén hiéu nang,
bat ky Thread nao goi dén déu phai chd néu cé mot Thread khac dang st dung. C6 nhirng tac vu x0
ly trudc va sau khi tao thé hién khong can thiét phai block. Vi vay ching ta can cai tién ndé di 1 chut
véi Lazy initialization with Double check locking.

2.5. Lazy initialization with Double check locking

Dé implement theo cach nay, chiing ta sé kiém tra su tén tai thé hién cla I6p, véi su hé trg cla
dong bo hoa, hai lan trudc khi khai tao. Phai khai bdo volatile cho instance dé tranh I6p lam viéc
khoéng chinh xac do qua trinh tdi uu hda cla trinh bién dich.

// Java code to explain double check locking
public class GFG {

// private instance, so that it can be

// accessed by only by getInstance() method

private static volatile GFG instance;

private GFG() {

// private constructor

public static GFG getInstance() {



if (instance == null) {
//synchronized block to remove overhead
synchronized( GFG. class) {
if (instance == null) {
// if instance is null, initialize

instance = new GFG();

}

return instance;

2.6. Bill Pugh Singleton Implementation

Trudc Java5, md hinh bd nhé ¢ rat nhiéu van dé va cac phuong thic trén gay ra 16i trong cac kich
ban nhat dinh trong moi trudng da ludng. Vi vay, Bill Pugh da dé xuat mot khai niém vé cac 16p
inner static d€ s dung cho singleton.

// Java code for Bill Pugh Singleton Implementaion
public class GFG {

private GFG() {

// private constructor

// Inner class to provide instance of class
private static class BillPughSingleton {
private static final GFG INSTANCE = new GFG();

public static GFG getInstance() {
return BillPughSingleton. INSTANCE;

Khi 16p singleton dugc load, 16p bén trong khéng dugc load va do dé khdéng tao doi tugng khi load
class. Inner class chi dugc tao khi phuong thiric getinstance() dugc goi. Vi vay, nd c6 vé giong nhu
eager initialization nhung dé la lazy initialization.

Day la cach tiép can dugc st dung réng rai nhat vi né khéng s dung dong bd hoéa.



2.7. Enum Singleton

Khi dung enum thi cac params chi dugc khéi tao 1 1an duy nhat, day cling la cach gilp ban tao ra
Singleton instance.

/**
* Singleton implementation using enum initialization
*/

public enum EnumSingleton {

INSTANCE;

Luu y:

e Enum c6 thé sir dung nhu moét Singleton, nhung né c6 nhugc diém la khong thé extends tir
mot 1&p dugc, nén khi sir dung can xem xét van dé nay.

e Ham constructor cia enum la lazy, nghia la khi dugc sir dung méi chay ham khéi tao va
nd chi chay duy nhat mot 1an. Néu muén s dung nhu mot eager singleton thi can goi thuc
thi trong moét static block khi start chuong trinh.

e S0 sanh gilta 2 cach sir dung enum initialization va static block initialization
method, enum c6 moét diém rat manh khi giai quyét vé van dé Serialization/
Deserialization.

3. Tong két

1. Eager initialization la cadch dé dang nhat dé thuc thi Singleton nhung né cé nhugc diém
khi instance dugc khai tao ma cé thé khéng dugc s dung.

2. Srdung static block trong Eager initialization, ching ta cé thé cung cap x& ly ngoai lé va
ki€ém soat duoc instance.

3. SUrdung synchronized chuing ta cé thé tao Singleton class trong moi truong da luéng
multi-threading nhung né c6 thé gay chdm chuong trinh, mét cach téi uu hon la s dung
ca ché Double check locking.

4. Bill Pugh la phuong phap dugc st dung réng rai nhat trong thuc thi Singleton do viéc
khai bdo don gian va cé nhiéu uu diém.
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