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
budc. Mau cho phép ban tao ra cac ki€u va bi€u dién khac nhau cla mot déi tuong bang cach su
dung cung mét ham khdi tao (construction).

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 16ng nhau. Ham khai tao nhu vay thuong dugc tao bén trong mét ham tao
khéng 16 vé6i rat nhiéu tham s6. Hoac tham chi té hon: nam rai rac trén toan bd ma code.
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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.



https://laptrinh.vn/uploads/images/gallery/2021-08/image-1628927744859.png
https://laptrinh.vn/uploads/images/gallery/2021-08/image-1628927904159.png

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.
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