SOLID Principles

SOLID Principles la mot bd tiéu chudn 1ap trinh ma moi 1ap trinh vién can phai nam vimng dé phat
trién phan mém ding cdch nham tranh cac thiét ké té. Bo nguyén ly nay dugc phé bién baéi Robert
C. Martin (Uncle Bob) va dugc dp dung réng rai trong toan bd pham vi thiét ké hudng doéi tugng. Khi
dugc ap dung ding cach nd sé gilp source code cla ban dé ma rong, ré rang va dé doc hon.

Single responsibility principle
Open/closed principle

Liskov substitution principle
Interface segregation principle
Dependency inversion principle

e whH

e The Single-Responsibility Principle (SRP)

e The Open/Closed Principle (OCP)

e The Liskov Substitution Principle (LSP)

e The Interface Segregation Principle (ISP)

e The Dependency Inversion Principle (DIP)




The Single-Responsibility
Principle (SRP)

44 A class should have only one reason to change.

D6 la cdch ma Robert C. Martin néi vé SRP. Diém quan trong & day la "reason to change". Trong
ngi{t canh cta SRP, mot responsibility dugc dinh nghia la mot Iy do khién class phai thay déi. Néu
chuiing ta c6 thé nghi ra dugc nhiéu hon 1 ly do dbc lap khién class phai thay déi tic la class do
dang ddm nhan nhiéu hon moét trach nhiém.

Cé nghia la SRP khong don gidn la méi class chi lam mot viéc, cang khéng c6 nghia la mét class chi
nén cé 1 method. Cau héi chinh xac nén la: "C6 nhitng yéu cau nao tir hé théng khién téi phai
sua class nay?".

] ] ] N\ N\
Responsibility la gi?
V&i SRP, Responsibility cé thé hi€u la moét ly do dé class dé phai thay déi.

Vid? 1

public class Player

{
public int Cal cul at eDamage()

{
/1 Ganeplay |ogic
}

public void Save()

{
/1 Save player

}
}

Trong vi du nay, 2 method déu lién quan dén player nhung ching thay déi vi nhiing ly do khac
nhau.

« Khi gameplay thay d6i, cong thirc tinh sat thuong thay déi thi can slra lai cal cul at eDanage()

 Khi logic save thay déi. Save local sang cloud, save json sang binary... thi can sua lai
Save()

Nhu vay, Player dang cé 2 responsibility.



Vid? 2

public class Rectangle

{
public double GetArea()

{

/1 Calcul ate area

}

public void Draw )
{

/1 Draw on screen
}
}

Véi vi du nay chiing ta cling cé thé thay cé 2 phan la logic tinh toan va render. Khi s&t dung
Rectangle trong tinh todn chidng ta mac nhién bi kéo theo cd GUI mét cadch khéng can thiét va
nguoc lai.

SRP duoc sinh ra dé tranh cac coupling khéng can thiét.

Khi nao nen tach class

Trong thuc té khong phai lic nao viéc tach class va ddm bao SPR cling dem lai lgi ich. Tuy vao du
an thuc té dé lua chon tach hoac khong tach class cho phu hop véi yéu cau du an.

Vid? 1

public interface Modem

{
void Dial (string phoneNunber);
voi d Hangup();

voi d Send(char data);
char Receive();

Nhin vao vi du nay chiing ta c6 thé thay dugc 2 ly do dé Modem phai thay dai.

e Quan ly két noi: bial (), Hangup()
e Truyén dir liéu: Ssend(), Recei ve()

Mac du 2 nhdm nay c6 thé thay d6i déc lap nhung diéu dé khéng cé nghia la can phai tach
ching ngay lap tuc.

Néu trong hé thong thuc té€ 2 nhém nay luén thay déi cung nhau. Vi du nhu chi can cap nhat khi ha
tang phan ciing thay doéi. Khi dé cd 2 nhém sé thay déi cung nhau. Khi nay viéc tao thém interface
va class chi d€ ddm bao dlung SRP khién cho du an tré nén phic tap mét cach khéng can thiét.

SRP nén duoc ap dung khi van dé thay déi thuc su xuat hién, khéng phai dé du doan moi
kha nang cé thé xay ra trong tuong lai.



Vid? 2

public class Enpl oyee

{
public decimal Cal cul ateSal ary()

{

/1 Business rul es

}

public void Save()

{
/| Dat abase

}
}

Vi du nay ciing tuong tu nhu vi du vé player & phan trén. Quy tac tinh luong va céch luu dit liéu
thay déi vi nhirng ly do hoan toan khac nhau.

Quy tac tinh luong c6 thé thay déi theo nhan su, theo chinh sach cong ty... con save sé chi can thay
daéi khi thay déi ha tang. Vay nén chdng cé thé tach ra nhu sau:

public class Enpl oyee

{
public deci mal Cal cul ateSal ary()

{

/'l Business rules
}
}

public class Enpl oyeeRepository

{
public void Save( Enpl oyee enpl oyee)
{

/'l Persistence

}
}

Viéc tach ra nay gilp cho viéc thay déi cach tinh luong khéng kéo theo ca viéc cap nhat lai cach luu

dir liéu.

Cach nhan biét SRP

SRP khéng néi vé do 16n file code, s6 dong code, sé method hay kich thudc class.

N6 néi vé Iy do ma class can thay déi. Khi doc mét class hdy thr hoan thanh cau: "Class nay sé
phai thay déi néu..."

Néu ban cé cau la |6i ki€u nhu Player sé can thay déi néu Ul thay doéi, gameplay thay déi, save
format thay doi... thi rat c6 kha nang Player dang chita qua nhiéu responsibility.

Khi d6 ching ta c6 thé can nhac tach Player thanh:

e Player -» Gameplay



e PlayerRepository — Persistence
e PlayerView — Presentation

Muc tiéu cudi cung khéng phai la cang nhiéu class cang tét, class cang ngan cang tot ma la khong
dé thay déi phai kéo theo nhirng phan khong lién quan.

Nhd& rang, mét class chi nén cé6 mét ly do dé thay déi. Nhung cai khé khi dp dung SRP Ia lam
sao nhan biét dugc dau mdi thuc su la responsibility.



The Open/Closed
Principle (OCP)

¢4 The software entities should be open for extention, but closed for modification.

OCP khéng cé nghia la "code da viét thi tuyét doéi khéng duoc sta". Muc tiéu la khi hé théng
can thém mot hanh vi méi ma ching ta da lueng trudc thi cé thé thém code mdi thay vi stra code
cl dang hoat déng 6n dinh.

Pac diém chinh cia mét module tuan thu OCP:

e Open for extension: C6 thé thém hanh vi mé&i ma khéng can sia code cl.
e Closed for modification: Viéc b6 sung tinh nang khéng gay anh hudng dén module da
cé.

" ?2m ~ ~ N
OCP giai quyét van de gi?
Trong vi du nay ching ta xét d&n mot game c6 nhiéu loai enemy khac nhau.

publi ¢ enum EnenyType
{

Zonbi e,

Robot

}

public void Attack(Eneny eneny)
{
swi tch (eneny. Type)
{
case EnenyType. Zonbi e:
At t ackZonbi e( eneny) ;
br eak;
case EnenyType. Robot :
At t ackRobot (eneny) ;
br eak;

Trong vi du nay, van dé sé xay ra khi chidng ta can thém céac loai enemy khac nhu Alien, Mutant,
Boss... khi d6 chiing ta sé can quay cho trdg lai Attack() dé thém. Néu van véi thiét ké nhu trén thi
ching ta con phdi stra cd Move(), TakeDanage(), Pl ayAni mation() ... kéo theo la phai test lai cd enemies
c von da hoat déng én.



DE gidi quyét van dé trén ching ta co thé thir thiét ké dudi day:

public interface |Eneny

{
void Attack();

}

public class Zonbie : |Eneny

{
public void Attack()

{
/1 Zonbi e attack

}
}

public class Robot : |Eneny

{
public void Attack()

{
/'l Robot attack

}

Véi thiét ké nay khi can thém enemy ching ta thi can trién khai interface 1 Eneny. Cac enemy khéc
hay viéc sir dung Attack() khong thay déi.

public class Alien : |Eneny

{
public void Attack()

{
/1l Alien attack

}
}

Véi thiét k& trén, hanh vi cua hé thong dugc mé réng bang cach thém cac trié€n khai méi
trong khi phan code cii da én dinh khéng bi thay doi.

Abstraction va polymorphism la nhitng cong cu quan trong dé dat dugc diéu nay. Module cap
cao lam viéc vdi abtraction 6n dinh, con cac hanh vi khac nhau dugc cung cap bai nhiing trién khai
cUa abtraction dé.

Ung dung OCP

Vi vi du trén rat dé dé ching ta nham lan viéc sir dung switch, i f/el se la vi pham OCP. Nhung thuc
té khéng phai nhu vay.

Dé (ng dung ding OCP ching ta can biét hé thong can dugc déng trudc loai thay déi nao va mé véi
hanh vi nao.

V@i vi du trén, thiét ké nhu trén la rat tét néu enemies hoat dong riéng |é va dbc lap véi nhau.
Nhung néu GDD yéu cau uu tién Alien luon danh trudc Robot thi thiét ké interface nhu trén lai
khong gidi quyét dugc nhiéu van de.



Vay nén dirng cé thiét ké moét module cé thé€ déng véi moi loai thay déi. Piéu dé la khéng
thé.

Ap dung OCP ciing can c6 tinh chién lugc. Chlng ta can xac dinh nhiing thay déi cé kha nang xay

ra va xay dung abstraction cho van dé dé. Ciing khong cé nghia la ching ta sé triru tugng hdéa moi
th(. Lam thé& déng nghia véi viéc ching ta can bé thém thoi gian, céng stic va tién bac cho nhiing

thay déi sé khéng bao gio xuat hién.

NE&u mobi lan thém mét object, mot behaviour hay moét policy méi ban phai quay lai cing mét nhém
hoac cing module dé€ sia thi dé la dau hiéu d€ can nhac s dung OCP.

Tong két

OCP sinh ra khéng phai dé ngan viéc slta code ma la nguyén ly vé viéc ki€m soat pham vi cia
thay déi.

D& &p dung OCP hay tu hoi: "Loai thay déi nao cé thé thudng xuyén xay ra va lam thé nao
dé khi né xay ra chung ta chi can thém code méi ma khéng phai quay lai stta code cii."









The Liskov Substitution
Principle (LSP)

‘ 44 SUbtypes must be substitutable for their base types.

Don gi thi néu code cla ban dang hoat déng ding véi object Base thi viéc truyén vao mot object
Derived : Base khong dugc lam doan code dé gap van dé.

Vi du kinh dién Square va Rectangle

Vé mat todn hoc chiing ta déu biét hinh vuéng cling la mét hinh chr nhat. Thé nén rat dé dan tdi
thiét ké nhu sau:

public class Rectangle

{
public virtual int Wdth { get; set; }
public virtual int Height { get; set; }

public int Area()

{
return Wdth * Height;

}
}

public class Square : Rectangle

{
public override int Wdth

{

set

{

base. Wdt h = val ue;
base. Hei ght = val ue;

}

public override int Height
{

set

{

base. Wdth = val ue;
base. Hei ght = val ue;

Nhin qua thi thiét ké nay van ddm bdo Wdth == Hei ght . Nhin riéng thi c6 vé nhu 2 class nay hoan
toan hgp ly. Nhung hay xem cach s dung dudi day:



public int Cal cul ateArea(Rectangl e rectangl e)

{
rectangle. Wdth = 5;

rectangl e. Hei ght = 4;

return rectangle. Area();

}

public void Min()

{
Consol e. Wi telLine(Cal cul ateArea(new Rectangle())); // 20

Consol e. Wi telLine(Cal cul at eArea(new Square())); // 16
}

Nhu vi du trén chdng ta cé thé thay két qud khac nhau va khéng ding véi square. Hay ndi cach
khac square khong thé thay thé cho Rectangl e.

Diém dang chd y la néu chi xét riéng square thi né van la mét hinh vuéng hop 1€ vGi Wdth == Hei ght .
Van dé nam & contract cla Rectangl e. Client s dung Rectangl e c6 quyén ky vong rang
rectangle. Wdth = 5; chi thay d&i wdth ch&t kh6ng am tham thay doi ca Hei ght . Square pha v ky

vong do.

Do dé trong thiét k& hudng doi tugng. quan hé "Square IS-A Rectangle" khéng nén chi dugc quyét
dinh dua trén quan hé ngoai doi thuc.

44 LSP thuc sy quan tam t6i IS-A vé behavior vé méat behavior. Néu behavior cla
subtype khong tuong thich véi nhitng ky vong hgp ly cua client véi base type thi
tuc la inheritance dé khong phu hap.

Contract quan trong hon inheritance

C6 thé xem mdi public API la mot contract gilra object va client.
Contract thudng gom:

e Precondition: diéu kién client phai dap (ng trudc khi goi.
e Postcondition: diéu object ddm bao sau khi thuc hién.

Né6i don gian Derived class khong dugc doéi hoi nhiéu hon va khéng duoc cung cap it hon
base class.

Mot vi du cho viéc subtype doi hdi precondition manh hon base type:

public class Account

{
public virtual void Wthdrawint anount)

{

if (balance < ampunt) return;



/1 Wt hdraw

}
}

public class ChildAccount : Account

{

public override void Wthdrawint anount)

{

if (balance < amobunt || anpunt > 100) return;

/1 Wt hdraw

}
}

Trong vi du nay code von chay ddng véi Account nhung cé thé that bai véi chil dAccount .

Mét vi du khac, chiing ta cé Bird. Fly() client cé quén ky vong object dé cé thé bay nhung Penguin :
Bi rd va Penguin. Fly() lai khéng thuc hién duoc ky vong dé thi tic la hierarchy dang cé van dé.

LSP lién quan truc tiép téi OCP
Mét dau hiéu rat phé bién khi vi pham LSP la client bat dau phai kiém tra subtype

public void Process(Rectangl e rectangle)

{

if (rectangle is Square)

{

/'l Special case for Square

}

el se

{
/1 Normal Rectangle behavi or

}
}

Ban dau abstraction nay dugc tao ra dé€ client chi can biét Rect angl e nhung gid client can phai doc
lai d€ biét thém vé square. V&i moi subtype lai can thém mét nhanh dé xi ly riéng. Khi dé
abstraction gan nhu khong con y nghia.

Pay ciing la ly do ma LSP c6 quan hé chat ché vaéi OCP. Khi subtype khéng thé thay thé base type,

client thuong phai thém type checking dé xi ly ngoai I&. Mbi subtype mdi bubc client phai stra va
khién code khbéng con closed for modification.

Tong két

LSP khéng dan gian la quy tac vé inheritance. N6 la quy tac vé dam bao abstraction thuc su
dang tin cay.

Cau hoi hitu ich khi danh gid mét quan hé inheritance la: "Néu thay Base bang Derived, nhiing
doan code dang st dung Base cé con hoat déng dung theo ky vong ban dau khéng?"



NéEu cau tra 10i la khdng thi chua chac subtype da da théa méan 1S-A vé mat behavior va dé |a
diéu ma LSP mudn chuing ta tranh.



The Interface
Segregation Principle
(ISP)

‘ ¢4 Clients should not be forced to depend upon methods that they do not use.

ISP dé& giai quyét van dé cla nhiing interface qua 14n. Interface chlra nhiéu nhdm method khéc
nhau khéng thuc su lién quan dén cung moét client. Khi d6 méi client sé chi s&r dung mot phan
interface nhung van budc phai trién khai toan bd cac phan con lai.

Vidul

public interface | Pl ayerService

{
voi d Move();
voi d Attack();

voi d Save();
voi d Load();

voi d Show nventory();
voi d ShowSettings();

V@i thiét ké nay ching ta cé thé hinh dung ra I Pl ayer Service c6 3 nhom client:

e Gameplay st dung Move(), Attack() .

e Saveload s dung Save(), Load().

e Ul sir dung Showt nvent ory(), ShowSettings() .
Nhung ca 3 déu dang st dung | Pl ayer Servi ce, diéu nay tao ra su phu thudc I6n hon nhu cau can
thiét cla tung client. Néu thay d6i Save() thanh save(string siot) thi client Gameplay va Ul cling bi
anh huéng.

D6 chinh la coupling ma ISP muén loai bé.

V@i vi du nay ching ta c6 thé thiét ké nhu sau:



public interface |PlayerController

{
voi d Move();

void Attack();
}

public interface | Pl ayerPersistence

{

voi d Save();
void Load();
}

public interface |PlayerUu

{
voi d Show nventory();

voi d ShowSettings();

V@i thiét ké nay client hoan toan khong can biét va khéng bi kéo theo nhiing dich vu khéng can

thiét. Khi can moét service chung client van c6 thé trién khai Pl ayer Service : | PlayerControl | er,
| Pl ayer Persi stence, |PlayerUl

Pi€m quan trong cua ISP khéng phai la chia nhé class hay interface ma la dependency
cua client phai nhé.

Vi du 2

Ban dau, ching ta bat dau vdi 1| boor

public interface Door

{
voi d Lock();

void Unl ock();
bool | sDoor Open();

Nhung sau dé phat sinh thém mot loai clra dac biét cé thé tu ddng dong/mad theo thai gian. Rat dé
xay ra trudng hop ching ta sé thém method Ti necut () vao interface nhu dudi day.

public interface Door

{
void Lock();
voi d Unl ock();
bool | sDoor Open();

void TimeQut();

Nhung van dé la véi thiét ké trén thi moi canh clra déu can phai c6 Timecut () mac du né khéng cé
tinh nang tu déng.

Door da bi thém mot method chi vi mot client dac biét can dén nd. Day goi la interface pollution.
Né&u ti€p tuc véi cach lam nay. Méi nhu cau mdi cla subclass lai thém method vao base interface
va interface d6 sé cang ngay cang "fat".



DE& gidi quyét van dé trén ching ta co thé thiét ké nhu sau:

public interface |Door

{
void Lock();
voi d Unl ock();
bool | sDoor Open();
}
public interface I Timerdient
{
void TinmeQut();
}
public class Nornal Door : | Door
{
public void Lock() { }
public void Unlock() { }
public bool |sDoorQpen() { return false; }
/1 No timer dependency
}
public class TimedDoor : |Door, |Timerdient
{
public void Lock() { }
public void Unlock() { }
public bool I|sDoorQpen() { return false; }
public void TimeQut ()
{
/'l Check and raise alarm
}
}

Ly do nén thiét k& nhu thé nay vi I boor va I Tinercient phuc vu cho 2 nhdm client khac nhau. Code
qudn ly clra sé quan tam téi 1 boor con code quan ly thai gian sé quan tam téi 1 Tinerd i ent . Khi
client khac nhau, interface cling nén dugc tach ra theo nhu cau cta ching.

Mét dau hiéu nhén biét interface chta nhiéu method khéng phu hgp la ching ta bat dau thay cac
method rong hodac throw new NotSupportedException();

Thiét ké interface

Xét thém vi du vé Ul cia may ATM dudi day:

public interface | ATMJ

{
voi d Request Deposi t Anobunt () ;
voi d Request W t hdr awal Amount () ;
voi d Request Transf er Amount () ;

}

Khi nay méi transaction chi s&r dung mot phan nho cla 1 ATMUI

e DepositTransaction — Request Deposi t Amount ()



e WithdrawalTransaction - Request W t hdr awal Amount ()
e TransferTransaction — Request Transf er Amount ()

NEéu sau nay thém PayGasBi | | Transaction ta cO thé sé lai thém void Request GasBi | | Amount (); VAo
interface. Nhung tat ca transaction déu phu thudc vao 1 AtMul, thay déi chi phuc vu

PayGasBi | | Transaction lai anh hudng dén cd Deposi t Transact i on, Wt hdr awal Tr ansact i on,

Transfer Transaction va nhirng module st dung interface cl. Pay la diéu ma ISP mudn tranh.

DE& gidi quyét né ta ¢ thé tach

public interface |DepositU

{
voi d Request Deposi t Amount () ;

}

public interface | Wthdrawal U

{
voi d Request Wt hdr awal Amount () ;

}

public interface | TransferU

{
voi d Request Tr ansf er Anmount () ;

}

Gig khi can thém transaction méi chidng ta sé thém mot interface méi khéng anh hudng gi téi cac
transaction cd.

public interface | GasBillU

{
voi d Request GasBi | | Amount () ;

}

Trién khai thuc té van cé thé implement tat ca public class ATMJI : | DepositU, |'Wthdrawal U,
| TransferU, [GasBill U

Mét class 16n chua chac da la van dé. Van dé la khi mai client bi budc phai nhin class dé qua moét
interface 16n chra tat cd nhiing th& né khoéng can.

Nhung ISP khong cé nghia la 1 method - 1 interface hay 1 client - 1 interface. Néu nhiéu client c6
cung nhu cau chiing hoan toan cé thé dung chung mét interface. Viéc phai tao téi hang tram
interface la mot cach qua cuc doan véi ISP, n6 sé tao ra moét lai complexity khac. Muc tiéu la tao ra
cohesive interface - méi interface dai dién cho mét nhém hanh vi ma client thuc su can.

Gia tri c6t 16i cta ISP la khi client A thay déi interface ctda né thi client B, C... khong bi thay déi chi
vi chldng tinh c& dung chung m6ét service.

Khi dadnh gid mét interface, cau hoi hitu ich nhéat la: "Client nay cé thuc su can su dung tat ca
nhiing gi interface bat buéc né phu thuéc vao khéng?"

NéEu cau tra 10i la khong thi ban nén bat dau nghi téi ISP.



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 ¢ — Database — File System—
Framewor k. Module cdp cao ch(ra business rule nhung lai phuc thudc truc ti€p vao nhiing
implementation detail bén dudi. Van dé gap phai la khi detail thay déi, module chira business rule
cling c6 thé bi anh hudng.

Cac module cap cao chta nhitng quyét dinh va business logic quan trong clia 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: Hi gh-1evel Policy = Abstraction « Low|evel Detail.Ca 2 déu
hudng vé abstraction.

Vi du: Button va Lamp.

Dudi day la mot cach don gidan nhat d€ mot Button diéu khi€n mot Lanp

public class Lanp

{
public void TurnOn()

{
/1 Turn lanp on

}

public void TurnOif()

{
/1 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.



