The Dependency
Inversion Principle (DIP)

¢4 High-level modules should not depend on low-level modules. Both should
depend on abstractions.

44 Abstractions should not depend upon details. Details should depend upon
abstractions.

Di€m quan trong nhat cta DIP la huéng cua dependency.

Trong mot thiét ké truc ti€p chilng ta thudng viét: Busi ness Logi ¢ — Dat abase — File System—
Framewor k. Module cdp cao ch(ra business rule nhung lai phuc thudc truc ti€p vao nhing
implementation detail bén dudi. Van dé gap phai la khi detail thay déi, module chita business rule
cling c6 thé bi anh hudng.

Cac module cap cao chta nhitng quyét dinh va business logic quan trong cla ing dung. Néu chuing
phu thudc vao nhitng module cap thap, thay déi & tang thap c6 thé lan nguoc 1én va budc tang cao
phai thay déi.

DIP ddo ngugc chiéu dependency nay: High-level Policy = Abstraction « Lowlevel Detail.Ca 2 déu
hudng vé abstraction.

Vi du: Button va Lamp.

Dugi day la mot cach don gidn nhat d€ mét But ton diéu khién mot Lanp

public class Lanp

{
public void TurnOn()

{
/1 Turn lanp on

}

public void TurnOif()

{
[/ Turn lanp off

}
}

public class Button

{



private Lanp | anp;

public Button(Lanp | anp)

{
this.lamp = | anp;
}

public void Press()

{
I anp. TurnOn() ;

}

Chung ta cé thé thay dependency hién tai la Button = Lanp. Button phuc thuéc truc ti€p vao mot
implementation cu thé. Diéu nay dong nghia vdi viéc Button dugc thiét ké d€ diéu khi€n Lamp va
chi Lamp. Néu sau nay muén dung Button dé diéu khién boor, Fan, Tv... thi Button budc phai thay
doi.

Ching ta cé thé dé dang nhin thay van dé vai thiét ké nay. Khi Lanp thay d6i c6 thé kéo theo Button
cling can thay déi va Button cling kho dé co thé tai sir dung véi mét thiét bi khac.

Trong vi du nay chiing ta khong nén hiéu "Button diéu khién Lanp" ma la "Button nhan thao tac tu
ngudi dung va chuyén thao tac dé thanh tin hiéu bat/tat cho Lanp (hodc mét déi tugng bat ky c6 thé
bat tat)."

Ching ta c6 thé thay thé bang thiét ké sau day:

public interface | Sw tchabl eDevice

{
voi d TurnOn();

void TurnOFf();
}

public class Lanp : |Sw tchabl eDevice

{
public void TurnOn()

{
/1 Turn lanp on

}

public void TurnOif()

{
/1 Turn lanp off

}
}

public class Button

{

private readonly | Sw tchabl eDevi ce devi ce;

public Button(lSw tchabl eDevi ce device)
{

this.device = device;

}

public void Press()

{
devi ce. TurnOn();

}



Vi thiét ké nay dependency sé la Button = | Swi t chabl eDevi ce « Lanp
Ngugc lai, Lanp cling phai tuong thich véi abstraction ma Button can.
D6 chinh la Dependency Inversion.

Gio chling ta c6 thé dung Button dé€ diéu khién mot thiét bi bat ky ma khéng can chinh sira Button va
cling khéng anh hudng tdi cac thiét bi khac.

public class Mdtor : |Switchabl eDevice

{
public void TurnOn()

{

/1l Start notor

}

public void TurnOif()

{
/1 Stop notor

}
}

Abstaction nén thudc vé phia nao?

Abstraction khong nhat thiét phai dugc thiét ké tir phia implementation.

Vi du Ganepl ay - SaveSystem Chung ta c6 thé nghi rang SaveSyst emnén tao | SaveSyst emv3i tat ca
nhirng kha nang ma né cung cap.

Nhung DIP hudng ching ta theo huéng client nén dinh nghia abstraction dua theo dich vu
ma né can.

Vi du gameplay chi can 1 Pl ayer St orage. Sau d6, mét implementation cu thé c6 thé dap Ung contract
dd JsonPl ayer Storage : | PlayerStorage hoac d oudPl ayer Storage : | PlayerStorage

Dependency cUa thiét k& nay sé trd thanh Ganepl ay — | Pl ayer St orage < JsonPl ayer St or age

Thay vi d€ module bac cao phai phu thudc vao API cia module cap thap, module cap thap nén trién
khai abstraction ma logic cap cao yéu cau.

Day cling la ly do ma interface nén dugc dinh nghia dua trén nhu cau cla client thay vi dua trén
nhirng gi server cé thé cung cap. Module cap cao quyét dinh minh can nhiing thao tac nao con
module cap thap chi viéc trén khai cac thao tac do.

Diéu quan trong vaéi DIP la abstraction mo td nhu cau 6n dinh cla logic bac cao, con trién khai chi
tiét sé phu thubc vao cac abstraction dé.



Co6 duoc phu thuoc vao concrete
class?

Van dé cla DIP khong phai la loai b hoan toan moi dependency vao concrete class ma la xac dinh
dependency nao dé gay thay déi va nén dugc dao chiéu.

DIP c6 thé dugc dién gidi la "Depend on abstractions". Nhung néu ap dung tuyét déi thi gan nhu
moi object déu phai nam sau mot interface. Khi d6 code trd nén phic tap ma khéng mang lai lgi ich
thuc té.

Hon n{ra, van phai cé noi tao concrete object va khdng phai concrete class nao ciing déang lo.

Vi vay, cau haoi quan trong khong phai la "cé phuc thudc vao concrete class hay khong?" ma la "
concrete class dé cé dé thay ddi va c6 gay anh huéng lan truyén hay khéng?".

Nhirng class cé kha nang thay déi cao (concrete class volatile) la noi dependency truc ti€p dé
tao ra van dé, vi khi class thay déi cac class phu thubc vao né cling cé thé phai thay déi theo.
Nguoc lai, nhitng concrete type 6n dinh, it c6 kha nang thay déi khdng nhat thiét phai dugc boc
bang abstraction chi dé tuan thu DIP.

Tong két

Van dé khéng phai la concrete class ludn xau. Van dé la business logic c6 dang phuc thudc truc ti€p
vao moét detail dé thay déi hay khéng.

DIP khéng yéu cau moi th& phai cé interface. N6 yéu cau ching ta bao vé business logic khdi nhiing
chi tiét dé thay déi.

Hay hudng tdi Business Logic — Abstraction < I nplenentation Detail

Khi dé, database, file system, hardware... c6 thé thay déi ma khong kéo theo thay déi trong phan
logic quan trong cta hé thong.

Cau hoi htu ich khi dp dung DIP la:"Business logic dang phu thudéc vao abstraction chung
hay dang phu thudc truc ti€p vao mét class cu thé?"

Néu business logic budc phai thay déi chi vi mot trién khai chi tiét bén dudi thay déi, dependency
rat cé thé dang di sai huéng.
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