Java Design Pattern

Design Pattern la gidi phap ky thuat thiét ké chuong trinh d€ gidi quyét téi uu cac van dé chung,
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Java Design Pattern
overview - Mau thiét ké
trong Java

Design Pattern la gidi phap ky thuat thiét ké (hay con goi la mau thiét ké) chuang trinh dé giai
quyét toi uu cac van dé chung, thudng gap trong lap trinh.
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1. Design Pattern la gi

Design patterns la cac giadi phap da dugc toi uu hda, dugc tai s dung cho cac van dé lap trinh ma
ching ta gap phai hang ngay. N6 la mot khudn mau cé thé dugce dp dung vao mdi truong hgp cu
thé.

Céc van dé ma ban gap phai cé thé ban sé tu nghi ra cach giadi quyét nhung cé thé né chua phai la
toi uu. Design Pattern gilp ban giai quyét van dé mot cach téi uu nhat, cung cap cho ban cac giai
phép trong lap trinh OOP. N6 khéng phai la ngdon nglr cu thé nao ca. Design patterns cé thé thuc
hién dugc & phan I6n cac ngbén nglt [ap trinh. Ta thudng gap né nhat trong lap trinh OOP.

DE& xay dung va ap dung Design Pattern, can nam ré cac kién thirc sau:
e BOn dac tinh ctia OOP: Thua k€&, Da hinh, Triu tuong, Bao déng.
e Khai niém interface va abstract. Cai nay cuc ky quan trong, dé€ hi€u va ap dung 2 khai

niém nay c6 thé sé mat mot thai gian, nhung khi ban ndm chac né ban sé thay né thuc su
can thiét.

2. Loi ich cua Design Pattern
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e Cac mau thiét ké da dugc xac dinh va cung cap cach ti€p can chudn theo nganh dé giai
quyét van dé Iap lai, vi vay sé tiét kiém dugc thoi gian néu ching ta s dung mau thiét ké
hop ly.

e SUr dung cac mau thiét ké thic ddy kha nang tai sir dung dan dén phat trién phan mém
nhanh hon. Né gilp gidm tong chi phi cia sdn pham phan mém.

e Khi 4p dung 1 mau thiét k&, n6 lam cho code dé hi€u va g& 16i.

e Design Pattern gilp ban tai s dung ma Iénh va dé dang mé rong.

e N6 la tap hon nhitng gidi phap da dugc toi uu hda, da dugc kiém ching dé giai quyét cac
van dé trong software engineering. Vay khi ban gap bat ky khé khan gi, design patterns la
kim chi nam gilp ban giadi quyét van dé thay vi tu tim kiém gidi phap cho moét van dé da
dugc ching minh.

 Design pattern cung cép giadi phap & dang téng quat, gilp tang toc dé phat trién phan
mém bang cach dua ra cdc mé hinh test, mé hinh phét trién da qua kiém nghiém.

« DUNg lai cac design pattern gidp tranh dugc cac van dé tiém &n cé thé gay ra nhiing 16i
I6n, dé dang nang cap, bao tri vé sau.

e Gilp cho cac lap trinh vién c6 thé hi€u code cla nguoi khac 1 cadch nhanh chéng (cé thé
hi€u la tinh communicate).

e Moi thanh vién trong team c6 thé dé dang trao déi véi nhau dé cling xay dung du an ma k
mat qué nhiéu thoi gian.

3. Céac loai Design Pattern

Nam 1994, bén tac gid Erich Gamma, Richard Helm, Ralph Johnson va John Vlissides da cho
xuat ban moét cuén sach vdi tiéu dé Design Patterns - Elements of Reusable Object-Oriented
Software, day la khai nguon cla khai niém design pattern trong lap trinh phan mém.

Bon tac gia trén dugc biét dén rong rai dudi tén Gang of Four (b6 t&). Theo quan diém cla bén
ngudi, design pattern chi yéu dugc dua theo nhimng quy tac sau day vé thiét ké huéng doi tugng.

Creational Design Patterns Structural Design Patterns

Behavioural Design Patterns S R JEE Design Pattern

Co6 4 loai Design Pattern sau:

TT Design Pattern M6 ta Cac loai
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1 Creational Patterns
2 Structural Pattern
3 Behavioral Patterns
4 J2EE Pattern

Nhém nay cung cép phuong
phép tao ra cac déi tugng
mot cach linh hoat hon.
Nghia la quyét dinh doi
tugng nao dugc tao ra tuy
thudc vao truong hgp st
dung nhat dinh.

Nhém nay lién quan dén su
két hgp gilra cac doi tuong
vGi nhau

Mau thiét k€& nay trinh bay
phuong phap thiét ké lién
quan dén hanh vi cla cac
doi tuong.

Nhém nay cung cép phuong
phép thiét k& chuong trinh
theo mé hinh nhiéu tang
(multiple tier)

Hinh duéi la m6i quan hé gilta 23 Design Pattern co ban:

5 méau: Factory Method,
Abstract Factory, Builder,
Prototype, Singleton

7 mau: Adapter, Bridge,
Composite, Decorator,
Facade, Flyweight, Proxy

11 mau: Interpreter,
Template Method, Chain of
Responsibility, Command,
Iterator, Mediator,
Memento, Observer, State,
Strategy, Visitor



/ﬂ_ﬂ_—p Memento Proxy

aaving state Adapter
Builder ol er \

avoiding ;
craating Iterator hysiaresis Bridge
Camipositeg \
arrmarating
chifdren
& composad
raspansibilites Gsing Command
/ to objects
Decoratar sharing i R
compasiies chafiring defiting
a lravarsais tha chair
aparations |
Flyweight ;’f";mr \._,___ Visitor
changing skin \ J
VErsUSE guts
4l
sharitg Interpreter | ———— OFeralions Chain of Responsibility

strafeqies
( aharing J
Strategy f ?Em
aha 5 &
1 N
X

dapandency
anagament Ohserver

State

o
algoriifun's
sopr—r ]

Template Method —— offen uses

Prototype
T e Factory Method
configura fackery
dynarmically implamant wsing
Y

-!_'___f Abstract Factory

sirga
rstanoe

e Facade
aingli

e //l irstance

3.1. Nhém Creational (nhém khdi tao)

Nhém nay cung cap phuong phap tao ra cac doéi tugng moét cach linh hoat hon. Nghia la quyét dinh
doi tugng nao duoc tao ra tuy thudc vao truong hop st dung nhat dinh.

e Singleton:
o Pam bao 1 class chi cé 1 instance va cung cap 1 diém truy xuat toan cuc dén né.
o Tan suat s dung: cao trung binh.
o Abstract Factory:
o Cung cap moét interface cho viéc tao lap cac doi tuong (c6 lién hé véi nhau) ma
khong can qui dinh 16p khi hay xac dinh I6p cu thé (concrete) tao mdi d6i tugng.
o Tan suat s dung: cao.
e Factory Method:
o Dinh nghia Interface dé€ sinh ra déi tugng nhung dé€ cho 16p con quyét dinh 16p nao
dugc dung dé sinh ra doi tugng Factory method cho phép mét 16p chuyén qua trinh
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khai tao do6i tugng cho I6p con.
o Tan suat st dung: cao.

e Builder:
o Téch roi viéc xay dung (construction) mot déi tugng phuc tap khéi bi€u dién cla n6
sao cho cung mot tién trinh xay dung c6 thé tao dugc cac biéu dién khac nhau.
o Tan suat s dung: trung binh thap.
e Prototype:
o Qui dinh loai cGia cac déi tugng can tao bang cach dung mét déi tugng mau, tao maéi
nhd vao sao chép déi tugng mau nay.
o Tan suat s dung: trung binh.

3.2. Nhdm Structural (nhém cau truic)

Nhém nay lién quan dén su két hgp gilra cac doéi tugng véi nhau.

e Adapter:

o Do van dé tuong thich, thay doéi interface cia moét I6p thanh moét interface khac phu
hop véi yéu cau nguai st dung 18p.

o Tan suat sir dung: cao trung binh.

Bridge:

o Tach roi nglt nghia ctia mot van dé khai viéc cai dat, muc dich dé ca hai bo phan
(nglt nghia va cai dat) cé thé thay déi doc lap nhau.

o Tan suat si dung: trung binh.

Composite:

o T6 chirc cac do6i tugng theo cau tric phan cap dang cay. Tat ca cac doi tugng trong
cau tric duogc thao tdc theo mot cach thuan nhat nhu nhau.

Tao quan hé th& bac bao gop gilta cac doi tugng. Client cé thé xem daéi tugng bao
gop va bi bao gdp nhu nhau -> kha nang téng quat hoa trong code cua client -> dé
phat trién, ndng cap, bao tri.

o Tan suat sir dung: cao trung binh.

Decorator:

o Gan thém trach nhiém cho doi tugng (mé réng chiic nang) vao ldc chay
(dynamically).

o Tan suat s dung:trung binh.

Facade:

o Cung cap moét interface thuan nhat cho mét tap hop cac interface trong mét “hé
thédng con” (subsystem). N6 dinh nghia 1 interface cao hon céc interface cé san dé
lam cho hé théng con dé sir dung hon.

o Tan suéat s dung: cao.

Flyweight:

o SUrdung viéc chia sé dé thao tac hiéu qua trén mét s6 luong I6n d6i tuong “cd Nnho”
(chdng han paragraph, dong, cét, ky tu...).

o Tan suat sir dung: thap.

Proxy:

o Cung cap doéi tuong dai dién cho mot déi tugng khac dé hoé trg hoac ki€m soat qua

trinh truy xuat doi tuong dé. Doi tugng thay thé goi la proxy.
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o Tan suat sir dung: cao trung binh.

3.3. Nhdm Behavioral (nhém hanh vi/ tuong tac)
Mau thiét k& nay trinh bay phuang phap thiét ké lién quan dén hanh vi clia cac doi tugng.

e Chain of Responsibility:

o Khac phuc viéc ghép cap gilra b g6i va bé nhan thong diép. Cac déi tugng nhan
thong diép duoc két néi thanh mot chubi va théng diép dugc chuyén doc theo chubi
nay dén khi gap dugc déi tugng x{ ly nd. Tranh viéc gan két ciing gilta phan t& géi
request v3i phan tir nhan va x{ ly request bang cach cho phép hon 1 déi tugng cé cé
co hoi xtr ly request. Lién két cac doi tugng nhan request thanh 1 day chuyén roi gui
request xuyén qua ting déi tuong xur ly dén khi gap déi tugng xir ly cu thé.

o Tan suat s dung: trung binh thap.

Command:

o Mbi yéu cau (thuc hién moét thao tac nao dd) dugc bao boc thanh mot déi tugng. Cac
yéu cau sé dugc luu trit va géi di nhu cac doi tugng.Déng gdi request vao trong mot
Object, nhd d6 c6 thé nthéng sé hod chuong trinh nhan request va thuc hién cac
thao tac trén request: sap xép, log, undo...

o Tan suat sir dung: cao trung binh.

Interpreter:

o HO6 trg viéc dinh nghia bi€u dién van pham va b6 thong dich cho mét ngbn ngfr.
o Tan suat sir dung: thap.

Iterator:

o Truy xuat cac phan ti ctia doi tuong dang tap hop tuan tu (list, array, ...) ma khéng
phu thudc vao bi€u dién bén trong cla cac phan tu.

o Tan suat s dung: cao.

Mediator:

o Binh nghia mot doi tugng dé bao boc viéc giao ti€p gilra mo6t s6 doi tugng véi nhau.
o Tan suat s dung: trung binh thap.

Memento:

o Hiéu chinh va tra lai nhu cl trang thai bén trong cta déi tugng ma van khong vi
pham viéc bao boc di liéu.

o Tan suat s dung: thap.

Observer:

o Dinh nghia su phu thudéc mot-nhiéu gitra cac déi tugng sao cho khi mot déi tugng
thay déi trang thai thi tat ca cac déi tugng phu thudc né cling thay daéi theo.

o Tan suat si dung: cao.

State:

o Cho phép moét déi tugng thay d6i hanh vi khi trang thai bén trong clia né thay déi, ta
c6 cdm giac nhu class cta déi tugng bi thay daéi.

o Tan suat st dung: trung binh.

Strategy:

o Bao boc mdt ho céc thuat todn bang cac 16p déi tugng dé thuét todn co thé thay doi
doc lap doéi vGi chuong trinh st dung thuat todn.Cung cap mét ho giai thuat cho phép
client chon lya linh déng moét giai thuat cu thé khi s dung.



o Tan suat sir dung: cao trung binh.
e Template method:

o Dinh nghia phan khung clia mét thuat toan, tlc la mot thuat toan téng quat goi dén
mot s6 phuong thic chua dugc cai dat trong 18p co sé; viéc cai dat cac phuong thic
dugc Uy nhiém cho cac I6p ké thira.

o Tan suat st dung: trung binh.

e Visitor:

o Cho phép dinh nghia thém phép todn mgi tdc déng Ién cac phan tir cia moét cau truc
déi tugng ma khdéng can thay déi cac 16p dinh nghia cau trdc dé.

o Tan suat sir dung: thap.



Java Singleton Pattern - Mau
thiét ké Singleton trong Java

Singleton la mot Design Pattern cho phép ban dam bao rang mot I6p chi c6 mot thé hién, va cung
cap moét 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 muoén cé nhiing doi tugng
can ton tai duy nhat va cé thé truy xuat moi Iic moi noi. Lam thé nao dé hién thuc dugc mot doi
tuong nhu thé khi xay dung ma nguén? Ching ta cé thé nghi téi viéc sir dung mét bién toan cuc
(global variable: public static final). Tuy nhién, viéc st dung bi€n toan cuc né phé v& quy tac cla
OOP (encapsulation). D€ giai bai toan trén, nguoi ta huéng dén moét giai phap la st dung
Singleton pattern.

Singleton la 1 trong 5 design pattern cia 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.


https://laptrinh.vn/uploads/images/gallery/2019-11/singleton.png

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.



Java Abstract Factory
Pattern - Mau thiét ké
Abstract Factory trong Java

Abstract Factory cung cap mét interface cho viéc tao lap cac doi tugng (cé lién hé véi nhau) ma
khong can qui dinh 16p khi hay xac dinh 16p cu thé (concrete) tao mbi d6i tugng.

1. Tai sao can c6 Abstract Factory Pattern

Hay tudng tugng, Abstract factory nhu la mét nha may 16n chta nhiéu nha may nhd, trong cac nha
may dé cé nhitng xudng san xuat, cac xudng do tao ra nhirng san pham khac nhau.

e Cung cap hudng ti€p can vdi Interface thay thi cdc implement, che gidu su phic tap cua
viéc khai tao cac déi tugng véi nguoi dung (client), déc lap gitra viéc khadi tao déi tugng va
hé thong st dung, ...

e Gillp trdnh dugc viéc st dung diéu kién logic bén trong Factory Pattern. Khi mot
Factory Method 16n (c6 qua nhiéu st ly if-else hay switch-case), chiing ta nén s dung
theo mé hinh Abstract Factory dé dé quan ly hon (cach phan chia c6 thé la gom nhém
cac sub-class cung loai vao mot Factory).

« Abstract Factory Pattern la factory cla cac factory, c6é thé dé dang mé rong dé chira thém
cac factory va céc sub-class khéc.

e Dé dang xay dung moét hé théng déng gdi (encapsulate): si dung dugc v3&i nhiéu nhém déi
tugng (factory) va tao nhiéu product khac nhau.

2. Thuc thi Abstract Factory Pattern

Mot Abstract Factory Pattern bao gom cac thanh phan co ban sau:

e AbstractFactory: Khai bdo dang interface hoac abstract class chira cdc phuong thic dé
tao ra cac doi tuong abstract.

e ConcreteFactory: Xay dung, cai dat cac phuang thirc tao cac déi tugng cu thé.

e AbstractProduct: Khai bdo dang interface hoac abstract class d€ dinh nghia doi tugng
abstract.

e Product: Cai dat cla cac déi tugng cu thé, cai dat cac phuong thic dugc quy dinh tai
AbstractProduct.

e Client: la doi tugng s dung AbstractFactory va cac AbstractProduct.



Vi du: Chuiing ta c6 cadc nha may san xuéat O t6 dugc dat tai IndiaCarFactory, USACarFactory va
DefaultCarFactory. Va chuong trinh cla ching ta can dd théng minh dé xac dinh dugc vi tri ma nha
may dugc dat, vi vay chiing ta sé c6 thé sir dung nha may 6 té phu hop ma khéng can biét viéc
thuc hién nha may 6 té nao sé dugc st dung trong ndi bd. Diéu nay ciing tiét kiém cho ching ta tu
mot ngudi goi nham nha may cho moét vi tri cu thé.
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CarType. class

// Java Program to demonstrate the working of Abstract Factory Pattern

enum CarType {

MICRO,
MINI,
LUXURY
}
Car. class

abstract class Car {

Car(CarType model, Location location) {
this. model = model;
this. location = location;

abstract void construct();

Car Type model = null;
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Location location = null;

Car Type getModel() {

return model;

void setModel( CarType model) {

this. model = model;

Location getLocation() {

return location;

void setLocation(Location location) {

this. location = location;

@verride
public String toString() {

return "CarModel - " + model + " located in " + location;

LuxuryCar. class

class LuxuryCar extends Car {
LuxuryCar(Location location) {
super( Car Type. LUXURY, location);
construct();
}
@verride
protected void construct() {

System. out. println(" Connecting to luxury car");

MicroCar. class

class MicroCar extends Car {

MicroCar(Location location) {



super( CarType. MICRO, location);
construct();

}

@Override

protected void construct() {

System. out. println(" Connecting to Micro Car ");

Minicar. class

class MiniCar extends Car {
MiniCar(Location location) {
super( CarType. MINI, location);

construct();

@Override
void construct() {

System. out. println("Connecting to Mini car");

Location. class

enum Location {
DEFAULT,
USA,
INDIA

INDIACarFactory. class

class INDIACarFactory {
static Car buildCar(CarType model) {
Car car = null;
switch (model) {
case MICRO
car = new MicroCar(Location. INDIA);

break;



case MINI:
car = new MiniCar(Location. INDIA);
break;

case LUXURY:
car = new LuxuryCar(Location. INDIA);
break;

default:

break;

}

return car;

DefaultCarFactory. class

class DefaultCarFactory {
public static Car buildCar(CarType model) {
Car car = null;
switch (model) {
case MICRO
car =

new MicroCar(Location. DEFAULT);
break;

case MINI:
car = new MiniCar(Location. DEFAULT);
break;

case LUXURY:

car = new LuxuryCar(Location. DEFAULT);
break;
default:
break;
}
return car;



USACarFactory. class

class USACarFactory {
public static Car buildCar(CarType model) {
Car car = null;
switch (model) {
case MICRO
car = new MicroCar(Location. USA);

break;

case MINI:
car = new MiniCar(Location. USA);

break;

case LUXURY:
car = new LuxuryCar(Location. USA);

break;

default:

break;

}

return car;

CarFactory. class

class CarFactory {

private CarFactory() {

}
public static Car buildCar(CarType type) {
Car car = null;
// We can add any GPS Function here which
// read location property somewhere from configuration
// and use location specific car factory
// Currently I'm just using INDIA as Location

Location location = Location. INDIA;



switch (location) {
case USA
car = USACarFactory. buildCar( type);

break;

case INDIA
car = INDIACarFactory. buildCar( type);

break;

default:
car = DefaultCarFactory. buildCar( type);

return car;

AbstractDesign. class

class AbstractDesign {
public static void main(String[] args) {
System. out. println( CarFactory. buildCar( Car Type. MICRO));
System. out. println(CarFactory. buildCar( Car Type. MINI));
System. out. println( CarFactory. buildCar( Car Type. LUXURY));

Output:

Connecting to Micro Car

CarModel - MICRO located in INDIA
Connecting to Mini car

CarModel - MINI located in INDIA
Connecting to luxury car

CarModel - LUXURY located in INDIA



Java Factory Design Pattern -
Mau thiét ké Factory Design
trong Java

Factory Design Pattern dugc st dung khi ching ta cé6 mét super-class véi nhiéu sub-class va dua
trén dau vao, ching ta can trd vé mot trong cac sub-class. Design Pattern nay nhan trach nhiém
khai tao mot 16p tir chuong trinh client dén I6p factory.

1. Tai sao can Factory Design Pattern

- Factory Pattern duoc su dung khi:

e Chung ta cé mot super class véi nhiéu sub-class va dua trén dau vao, chidng ta can tra vé
mot sub-class. M6 hinh nay giup ching ta dua trach nhiém cuta viéc khéi tao mot 16p tur
phia ngudi dung (client) sang I16p Factory.

e Chung ta khong biét sau nay sé can dén nhiing sub-class nao nita. Khi can md réng, hay
tao ra sub class va implement thém vao factory method cho viéc khéi tao sub class nay.

- Loi ich cua Factory Pattern:

e Factory Pattern gilp gidm su phu thudc gilra cdc module (loose coupling): cung cap 1
hudng ti€p can vdi Interface thay thi cac implement. Gilp chuong trinh doc lap véi nhiing
I6p cu thé ma chiing ta can tao 1 déi tugng, code & phia client khéng bi dnh hudng khi
thay déi logic & factory hay sub class.

e M3 rong code dé dang hon: khi can mad réng, chi viéc tao ra sub class va implement thém
vao factory method.

e Khéi tao cac Objects ma che gidu di xt li logic cta viéc khdi tao day. Nguoi dung khong
biét logic thuc suc dugc khdi tao bén dudi phuong thic factory.

e Dé dang quan ly life cycle clia cac Object dugc tao bdi Factory Pattern.

e Thong nhat vé naming convention: gilip cho cac developer cé thé hi€u vé cau tric source
code.

2. Thuc thi Factory Design Pattern
Mot Factory Pattern bao gom cac thanh phan co ban sau:

e Super Class: m6t supper class trong Factory Pattern cé thé la moét interface, abstract
class hay mot class thong thuong.



e Sub Classes: cac sub class sé implement cdc phuong thic cla supper class theo nghiép
VU riéng cla né.

e Factory Class: mot class chiu trdnh nhiém khdéi tao cac doi tugng sub class dua theo
tham s6 dau vao. Luu y: I6p nay la Singleton hodc cung cdp moét public static method
cho viéc truy xuat va khéi tao déi tugng. Factory class s dung if-else hoac switch-case dé
xac dinh class con dau ra.

Vi du: Chuong trinh sau thé hién céch ching ta xay dung md hinh quan hé gilra cac computer: PC,
server

(3 ComputerFactory

or [cumaloey Sesign Sactony

c<java Oass>> ‘

w=)ava Clasge

(= Computer

SO | O Sed R PO

<< lava Cass»> | <clava Qass»>
(= Barver Gpe

O Ol Sty S80 gt Mol L0 | G alSery S gt Fodel

- Factory Design Pattern Super Class

public abstract class Computer {

[(public abstract String getRAM();
[public abstract String getHDD();
[public abstract String getCPU();

[JeOverride

[public String toString(){

[(Ireturn "RAM= "+this. getRAM()+", HDD="+this. getHDD()+", CPU="+this. getCPU();
0

}

- Factory Design Pattern Sub Classes

public class PC extends Computer {
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[pbrivate String ram;
[private String hdd;

[private String cpu;

[public PC(String ram, String hdd, String cpu){
(Ifthis. ram=ram;

[[this. hdd=hdd;

[Iithis. cpu=cpu;

0

[le0verride

[public String getRAM() {

[Ireturn this.ram;

0

[JeOverride
[(public String getHDD() {
[(Ireturn this. hdd;

0

[eOverride

[(public String getCPU() {
[(Ireturn this. cpu;

[

public class Server extends Computer {

[pbrivate String ram;
[pbrivate String hdd;

[private String cpu;

[public Server(String ram, String hdd, String cpu){
(Ifthis. ram=ram;

[[ithis. hdd=hdd;

[Ithis. cpu=cpu;

0

[Override

[public String getRAM() {

[(Ireturn this.ram;



0

[@Override

[(public String getHDD() {
[Ireturn this. hdd;

[

[eOverride

[(public String getCPU() {
[(Ireturn this. cpu;

[

- Factory Class

import design. model. Computer;
import design. model. PC;

import design. model. Server;

public class ComputerFactory {

[public static Computer getComputer(String type, String ram, String hdd, String cpu){
[IHif("PC". equalsIgnoreCase( type)) return new PC(ram, hdd, cpu);

[Ikelse if("Server". equalsIgnoreCase(type)) return new Server(ram, hdd, cpu);

(Ireturn null;

i
}

- Test Class

import design. factory. ComputerFactory;

import design. model. Computer;
public class TestFactory {
[public static void main(String[] args) {

[IComputer pc = ComputerFactory. getComputer("pc","2 GB","500 GB","2.4 GHz");
[(IComputer server = ComputerFactory. getComputer("server","16 GB","1 TB","2.9 GHz");



[IBystem. out. println("Factory PC Config::"+pc);
[(IBystem. out. println("Factory Server Config::"+server);

s

- Output:

Factory PC Config::RAM= 2 GB, HDD=500 GB, CPU=2.4 GHz
Factory Server Config::RAM= 16 GB, HDD=1 TB, CPU=2.9 GHz



Java Builder Pattern - Mau
thiét ké Builder trong Java

Builder la mot mau thiét ké sang tao cho phép ban xay dung céc déi tugng phic tap theo ting
buéc. Mau cho phép ban tao ra cac kiéu va bi€u dién khac nhau clia mot déi tugng bang cach sur
dung cung mo6t ham khai tao (construction).

--------------------------------------------------------

STEP | — STEP 3

1. Van dé

Hay tudng tugng mot doi tuong phic tap doi hdi nhiéu céng sirc, khéi tao tirng budc clda nhiéu
trudng va cac doi tugng l16ng nhau. Ham khai tao nhu vay thuong dugc tao bén trong mét ham tao
khéng 16 véi rat nhiéu tham s6. Hoac tham chi té hon: nam rai rac trén toan bd ma code.
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HouseWith HouseWith
Garage SwimmingPool
HouseWith HouseWith
FancyStatues Garden

Ban c6 thé lam cho chuong trinh tré nén quéa phuic tap bang cach tao mét I6p con cho moi cau hinh
cO thé c6 cia mobt doi tugng.

Vi du: Hay nghi vé cach tao déi tugng Ngbi nha. D€ xay dung mot ngdi nha don giadn, ban can xay
dung bén burc tuong va mot tang, lap clra ra vao, lap mét cap clra s6 va xay dung moét mai nha.
Nhung néu ban muén mét ng6i nha Ién hon, sdng sta hon, cé san sau va cac tién ich khac (nhu hé
thong sudi, hé thong 6ng nudc va hé théng day dién)?

Giai phap don gidn nhat la md réng I6p House co sé va tao mét tap hop cac 16p con dé bao gom tat
cd cac t6 hgp clha cac tham s6. Nhung cudi cung ban sé cé mot soé lugng dang k& cac 16p con. Bat
ky théng s mdi nao, chang han nhu ki€u hién nha, sé yéu cau phat trién hé théng phan cap nay
nhiéu hon nira.

Cé mot cach ti€p can khac khong lién quan dén viéc lai tao cac I6p con. Ban c6 thé tao mét phuang
thirc khdi tao khéng 16 ngay trong |6p House co sé vai tat ca cac tham s6 cé thé c6 dé diéu khién
doi tugng house. Mac du cach ti€p can nay thuc su loai bd su can thiét cla cac I16p con, nhung né
lai tao ra mot van dé khac.
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House

+ House(windows, doors, rooms,

hasGarage, hasSwimPool,
/ hasStatues, hasGarden, ...)

new House(4, 2, 4, true, null, null, null, ...) new House(4, 2, 4, true, true, true, true, ...)

Ham tao vGi nhiéu tham s6 cé nhugc diém cla nd: khéng phai lGc nao cling can cé tat ca cac tham
sO.

Trong hau hét cac truong hop, hau hét cac tham sé sé khéng dugc st dung, lam cho cac cudc goi
ham tao kha xau xi. Vi du: Chi mét phan nhd cac ngdi nha cé bé boi, vi vay cac thong sé lién quan
dén bé boi sé vo dung.

2. Gidi phap

Mau Builder ggi y rang ban trich xuat ma xay dung déi tugng ra khai I6p cta chinh né va di chuyén
né dén cac doi tugng riéng biét dugc goi la trinh xay dung.

HouseBuilder
+ buildWalls()
+ buildDoors()
+ buildWindows()
+ buildRoof() H H E
+ buildGarage()
+ getResult(): House @ G

Mau Builder cho phép ban xay dung céc déi tugng phirc tap theo ting budc. Builder khéng cho
phép cac doi tugng khac truy cap vao san pham khi né dang duoc xay dung.
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Mau sap x€p viéc xay dung déi tugng thanh mét tadp hgp cac budc (buildWalls, buildDoor, v.v.). D&
tao moét doéi tugng, ban thuc hién mot loat cac budc nay trén moét déi tugng trinh tao. Phan quan
trong la ban khong can phai goi tat ca cac budc. Ban chi can goi nhirng budc can thiét dé tao ra
moét cdu hinh cu thé cia mot déi tuong.

Mot s6 budc xay dung c6 thé yéu cau thuc hién khac nhau khi ban can xay dung cac hinh anh dai
dién khéc nhau cta san pham. Vi du: Cac blc tudng cia mot cabin cé thé dugc xay dung bang gb,
nhung cac buc tudng cla lau dai phai dugc xay dung bang da.

Trong truong hop nay, ban cé thé tao mét so I6p trinh xay dung khac nhau trién khai cing mot tap
hop cac budc xay dung, nhung theo mét cach khac. Sau dé, ban cé thé sir dung cac trinh xay dung
nay trong qua trinh xay dung (téc la mot tap hop cac 1énh goi cé thit ty dén cac budc xay dung) dé
tao ra cac loai déi tugng khac nhau.

GUYS, T NEED A HOUSE WITH 4 WALLS,
) DOOR, 2 WINDOWS, ...

Céc trinh x4y dung khac nhau thuc hién cung moét nhiém vu theo nhiéu cach khac nhau.

Vi du: Hay tudng tugng mot ngudi thg xay dung moi th tir gbé va kinh, ngudi thr hai xay dung moi
th&r bang da va sat va nguoi th ba st dung vang va kim cuong. Bang cach goi cung mét nhém céc
budc, ban sé cé dugc moét ngdi nha binh thudng tir nguai xay dung dau tién, mot lau dai nho tir
ngudi th& hai va mot cung dién tir nguodi th ba. Tuy nhién, diéu nay sé chi hoat dong néu client
code goi cac budc xay dung cé thé tuang tac vdi cadc nha xay dung bang giao dién chung.

3. Class Director

Ban c6 thé di xa han va trich xuat moét loat cac 1énh goi dén céc budc cua trinh tao ma ban st dung
dé xay dung mot san pham thanh mét 16p riéng biét co tén la director. Lép director xac dinh thir tu
thuc hién cac budc xay dung, trong khi trinh xay dung cung cép viéc trién khai cho cac budc dé.
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I'VE 60T YOU A BUILDER,
YOU KNOW WHAT TO DO.

0K, BOSS!

Director biét cac budc xay dung can thuc hién dé€ cé dugc mot san phdm hoat déng. Viéc c6 mot
|6p director trong chuong trinh cla ban la khéng hoan toan can thiét. Ban luén cé thé goi cac budc
xay dung theo th( tu cu thé truc ti€p tir client code. Tuy nhién, I6p director c6 thé la mot noi tot dé
dua cac quy trinh xay dung khac nhau dé ban c6 thé s dung lai chiing trong chuong trinh cua
minh.

Ngoai ra, director hoan toan giau kin cac chi tiét cau tao sdn pham véi client code. Client chi can
lién két builder véi director, khéi tao véi director va nhan két qua tu builder.

4. Structure
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b = new ConcreteBuilderl()
d = new Director(b)
d.make()

Productl p = b.getResult()

1 builder.reset()

if (type == "simple”) {
builderbuildStepé)

} else {
builderbuildStepB()
builderbuildStepZ()

e ity Client

= v
i

i winterface» Director
! Build

i — - - builder: Builder

i + reset()

i + buildStepA() + Director(builder)
! + buildStepB() + changeBuilder(builder)
i + buildStepZ() + make(type)

1

! JaN

v

Concrete
Builder2

Concrete
Builderl

- result: Productl

- result: Product2

+ reset()

+ buildStepA()
+ build5tepB()
+ build5tepZ()

+ reset()

+ buildStepA()
+ build5tepB()
+ buildStepZ()

}

result = new Product2()

result.setFeatureB()

+ getResult(): + getResult():
Productl Product2 return this.result
¥ L
Productl Product2

1. Giao dién Builder khai bdo céc budc xdy dung san pham chung cho tat ca cac loai trinh xay
dung.

2. Concrete Builders cung cap cac cach trién khai khac nhau cta céc budc xdy dung. Concrete
Builders cé thé tao ra cac san pham khong tuan theo giao dién chung.

3. Product la doi tugng két qud. Cac product do cac builder khac nhau tao ra khéng nhat thiét phai
thudc cung moét hé théng phan cap hoac giao dién 16p.

4. Lép Director xac dinh th{ tu goi cac budc xay dung, vi vay ban cé thé tao va s dung lai cac cau
hinh cu thé clda san pham.

5. Client phai lién két mot trong cac déi tugng builder véi director. Thong thudng, né chi dugc thuc
hién mot 1an, thong qua cac tham so clia ham tao cla director. Sau dé, director s&r dung doi tuong
xay dung dé cho tat ca cac construction xay dung ti€p theo. Tuy nhién, cé mot cach ti€p can thay
thé khi client chuyén déi tuong builder sang method cua director. Trong trudng hgp nay, ban cé thé
sir dung mét trinh builder khac mdi khi ban thuc thi véi director.
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5.

director = new Director()

CarBuilder builder = new CarBuilder()

director.makeSpartsCar(builder)
Car car = buildergetResult()

Client

«interface»
Builder

v

Director

+ reset()

+ setSeats(number)
+ setEngine(engine)
+ setTripComputer()
+ setGPS()

+ makeSUV(builder)
+ makeSportsCar(builder)

e ———mmm—mm——mm————————————

Car CarManual
Builder Builder
- car: Car - manual: Manual
+ reset() + reset()

+ setSeats(number)
+ setEngine(engine)
+ setTripComputer()

+ setSeats(number)
+ setEngine(engine)
+ setTripComputer()

+ setGP5() + 5etGPS()
+ getResult(): Car + getResult(): Manual
1] 1]
Car Manual

builder.reset()
buildersetSeats(2)
buildersetEngine(

new SportEngine())
buildersetTripComputer()
builder.setGP5{)

result = new Manual()

Add a trip computer
instruction.

return this.manual

// Using the Builder pattern makes sense only when your products

// are quite complex and require extensive configuration. The

// following two products are related,

// a common interface.

class Car is

although they don't have

// A car can have a GPS, trip computer and some number of

// seats.

Different models of cars (sports car,

Suv,

// cabriolet) might have different features installed or

// enabled.

class Manual is

// Each car should have a user manual that corresponds to

// the car's configuration and describes all its features.
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// The builder interface specifies methods for creating the
// different parts of the product objects.
interface Builder is

method reset()

method setSeats(...)

method setEngine(...)

method setTripComputer(...)

method setGPS(...)

// The concrete builder classes follow the builder interface and
// provide specific implementations of the building steps. Your
// program may have several variations of builders, each

// implemented differently.

class CarBuilder implements Builder is

private field car: Car

// A fresh builder instance should contain a blank product
// object which it uses in further assembly.
constructor CarBuilder() is

this. reset()

// The reset method clears the object being built.
method reset() is

this. car = new Car()

// ALl production steps work with the same product instance
method setSeats(...) 1is

// Set the number of seats in the car.

method setEngine(...) is

// Install a given engine.

method setTripComputer(...) is

// Install a trip computer.

method setGPS(...) is
// Install a global positioning system.



//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

Concrete builders are supposed to provide their own
methods for retrieving results. That's because various
types of builders may create entirely different products
that don't all follow the same interface. Therefore such
methods can't be declared in the builder interface (at

least not in a statically-typed programming language).

Usually, after returning the end result to the client, a
builder instance is expected to be ready to start
producing another product. That's why it's a usual
practice to call the reset method at the end of the
“getProduct’ method body. However, this behavior isn't
mandatory, and you can make your builder wait for an
explicit reset call from the client code before disposing

of the previous result.

method getProduct(): Car is

product = this. car
this. reset()

return product

// Unlike other creational patterns, builder lets you construct

// products that don't follow the common interface.

class CarManualBuilder implements Builder is

private field manual: Manual

constructor CarManualBuilder() is

this. reset()

method reset() is

this. manual = new Manual()

method setSeats(...) is

// Document car seat features.

method setEngine(...) is

// Add engine instructions.

method setTripComputer(...) 1is

// Add trip computer instructions.



//
//
//
//
//

method setGPS(...) is
// Add GPS instructions.

method getProduct(): Manual is

// Return the manual and reset the builder.

The director is only responsible for executing the building
steps in a particular sequence. It's helpful when producing
products according to a specific order or configuration
Strictly speaking, the director class is optional, since the

client can control builders directly

class Director is

//
//
//

private field builder: Builder

// The director works with any builder instance that the
// client code passes to it. This way, the client code may
// alter the final type of the newly assembled product
method setBuilder(builder: Builder)

this. builder = builder

// The director can construct several product variations
// using the same building steps.
method constructSportsCar(builder: Builder) is

builder. reset()

builder. setSeats(2)

builder. setEngine(new SportEngine())

builder. setTripComputer( true)

builder. setGPS( true)

method constructSUV(builder: Builder) is
/] ...

The client code creates a builder object, passes it to the
director and then initiates the construction process. The end

result is retrieved from the builder object.

class Application is

method makeCar() is



director = new Director()

CarBuilder builder = new CarBuilder()
director. constructSportsCar(builder)

Car car = builder. getProduct()

CarManualBuilder builder = new CarManualBuilder()

director. constructSportsCar(builder)

// The final product is often retrieved from a builder
// object since the director isn't aware of and not
// dependent on concrete builders and products.

Manual manual = builder. getProduct()

6. Moi quan hé véi cac Pattern khac

e Nhiéu thiét ké bat dau bang cach st dung Factory Method (it phiric tap hon va c6 thé tuy
chinh nhiéu hon thdong qua cac I16p con) va phat trién theo hudng Abstract Factory,
Prototype hoac Builder (linh hoat hon nhung phuc tap hon).

e Builder tap trung vao viéc xay dung cac doéi tugng phuiec tap theo tung budc. Abstract
Factory chuyén tao cac family déi tugng lién quan. Abstract Factory tra lai san pham ngay
lap tlc, trong khi Builder cho phép ban chay mét sé budc xay dung bé sung trudc khi tim
nap san pham.

e Ban c6 thé sir dung Builder khi tao cac cdy Composite phirc tap vi ban cé thé lap trinh cac
budc xay dung ciia né dé€ hoat dong mot cach dé quy.

e Ban c6 thé két hgp Builder véi Bridge: 16p director déng vai tro triru tuong, trong khi cac
trinh xay dung khac nhau déng vai tro trié€n khai.

e Abstract Factories, Builders va Prototypes déu cé thé dugc thuc hién dudi dang cac
Singleton.



