Tong hop kién
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T6ng hgp nhirng manh kién thdc nhoé vé Iap trinh va Unity

Dac trung cia OOP

Cau trac dir lidu

So sanh

Others



Pac trung cua OOP

Tinh ké thua

Pinh nghia: Thua hudng cac thudc tinh, hanh vi tr mét 16p khac.

Biéu hién: Class c6 thé ké thira (extends) I6p cha va trién khai (implements) céc
interface.

Lagi ich:

o Gilp tai sir dung code da c6 nhung van duy tri mot hé théng phan cap théng nhat.

o L&p cha don gian va téng quat hon 16p con. Lép con cu thé va da dang hon 16p cha.
Khac: C# khong hod trg da ké thira nhung c6 hd trg st dung Interface. Trong mét s6
truong hop c6 thé sir dung interface dé€ mo phong da ké thlra.

Vi du: Lép cha la 16p dbng vat c6 cac phuong thic di chuyén, kéu, an... cac I6p con nhu
chd, meo, chim, ca... ké thura I6p cha dong vat thi déu c6 cac hanh vi di chuyén, kéu, an...

Tinh déng goi

e Pinh nghia: Gilr tat cd cac thong tin quan trong (data, method) bén trong mot 16p, chi
cho phép truy cap nhung théng tin can thiét.

e Biéu hién: Xac dinh muc do truy cap théng qua céac accsess modifiers public, internal,
protected, private

e Loi ich:
o Tang cudng bao mat, bdo vé dir liéu quan trong khdi truy cap trai phép.
o Han ché truy cap théng tin khdong can gitp dé doc, dé hi€u, dé bao tri han.
o Cho phép thay déi cach hoat déng bén trong I6p ma khéng dnh hudng dén chuong

trinh.

o Tang kha nang tai s dung cula class trong cac du an khac nhau.

e Vi du: Lép ché cé thudce tinh trang thai (déi, no) la private dé thay déi trang thai nay
nguoi dung phai si dung method public cho an (feed) khéng thé truy cap truc ti€p vao
thudc tinh trang thai.

Tinh truu tuong

e Pinh nghia: chi tiét 16 nhiing théng tin can thiét cida moét déi tugng. Bd qua nhing chi tiét
phuc tap bén trong.

o Biéu hién: Thé hién thdong qua abstact class va interface. Thudng chi dua ra nhiém vu ma
khong néi cu thé cach trién khai. Cach trién khai dugc thuc hién & cac class ké thira né.

e Loi ich:



o Ban gian hoa, ngudi dung chi can quan tdm dén cac thudc tinh, phuong thic dugc
cobng khai khong can quan tam dén cach thic hoat dong cla né.

o Dé dang thay d6i cach thic hoat dong bén trong ma khéng anh hudng dén phan con
lai cia chuong trinh.

o Tang kha nang tai sir dung

e Vi du:

o Khi cho dong vat an thi né thuc hién viéc an. Ngugi nudi khéng can quan tam dén bd
nao con ché ra lénh gi, con ché nhai nhu thé nao...

o Lai mot chiéc 6 té thi nguai lai chi can quan tdm dén con, ga, s6, phanh, v lang
khong can quan tam dén cach dong co dot nhién liéu nhu nao cac banh rang truyén
dong ra sao dé chuyén huéng...

Tinh da hinh

« DPinh nghia: Cho phép cac d6i tugng thubc cac 16p khac nhau cé thé phan hoi mét
message theo nhiéu cach khac nhau.
o Bi€u hién: Overiding method, overloading method
o Overiding method (trong runtime): I6p con phan héi khac Iép cha cta né.
o Overloading method (compile time): Phuong thic cé cung tén nhung khac s6 lugng
tham s6 va co thé khac dir liéu tra vé
e Lgi ich:
o Gidm thiéu lap code, gitup dé bao tri hon.
o Cho phép chuong trinh thich &ng véi cac truong hgp khac nhau ma khéng can sta
code nhiéu.
o Gilp tao ra cdc mo hinh dé doc, dé hiéu.
e Vi du: Cac dong vat ké thira I6p dong vat déu cé hanh ddng di chuyén, kéu nhung chd,
chim, cé thuc hién cac hanh dong di chuyén, kéu hoan toan khac nhau.



Cau truc dit liéu

Array, List va HashSet

Ca 3 déu la cau tric dir liéu dugc st dung dé€ luu trir mot tadp hop cac phan t c6 cung kiéu dir liéu

Tiéu chi

Cau truc

Kich thudc

Truy cap theo index
Duyét tuan tu

Thém phan to

Tim
Cho phép trung lap
Duy tri thu tu

Khi nén dung

Han ché

Array

Mang c6 dinh kich thudc

Co6 dinh (khai tao xong
khong déi)

Khéng (phai cap phat lai)

O(n)

Co

Thi tu chi sé

Kich thudc biét trudc, toi da

hiéu nang/nhé

Culing nhac vé kich thudc

List<T>

Mdng dong (cé Capacity, tu
tang)

Linh hoat (ty tang Capacity)

0(1)
O(n)

Cuéi danh sach: trung binh
O(1); chén gilra: O(n)

O(n)
Cé
Gilr tha tu chen

Danh sach téng quat,
thém/x06a khbéng quéd nhiéu
G gilra

Thém/xda gilra ton kém
O(n)

Hashtable va Dictionary

Déu la cau tric dir liéu dé luu trir dir liéu dudi dang cap key/value.

Tiéu chi

IsGeneric

Ki€u key/value
Null Key
Null Value

Hiéu nang trung binh

Hashtable

Khong (non-generic) » boxing véi

value types
obj ect /obj ect

Khong cho phép

Cho phép (ki€u tham chiéu)

Thap hon do boxing + cast

HashSet<T>

Bdng bam (bucket + hash)

Linh hoat

Khéng hé trog
O(n)

Trung binh O(1)

Trung binh O(1)
Khéng (tédp hgp duy nhat)
Khong dam bao thu tu

Kiém tra ton tai, phép toan
tap hop
(union/intersect/diff)

Khong truy cap theo index;
overhead b nhg I6n hon

Dictionary<TKey,TValue>

Co (generic) — trdnh boxing

TKey/TVal ue

Khong cho phép

Cho phép (ki€u tham chiéu)

Tot hon, dac biét véi value types



An toan kiéu (type-safety)

Thread-safety

API

Khi nén dung

Th&p (dé 16i cast runtime)
Tra vé null

Khoéng dam bao

Khong an toan luéng.
Cé thé boc Hashtabl e. Synchroni zed
(overhead cao)

Cd, chtd yéu vi tuang thich legacy

Chi khi phai tuong thich code cii

Cao (kiém tra compile-time)
Tra vé exception

Khong dam bao (thuong la theo thi tu
chén trén .NET hién dai, dirng phu
thuoc)

Khéng an toan ludng.
DUNg Concurrent Di ctionary<,>cho da
ludng.

Khuyén nghi mac dinh trong hau
hét truong hop

Lua chon mac dinh cho map/tra ctGu
key/value.



So sanh

N\

Equals va '==

Pac diém

Loai so sanh mac dinh

Ghi dé / tuy bién

Tinh linh hoat

Toéc dod

SU dung VGi
null

Toan tu ==

Ki€u tham chiéu (class): mic dinh
so séanh tham chiéu (trir khi kiu d6
overload == (Vi du: string, record).

Kiéu gia tri (struct): chi mét sé
kiéu dung san (int, double, bool,
enum, char, ...) cé == san va so sanh
gia tri; véi struct tu dinh nghia,
khéng c6 == mac dinh — muén
dung phai tu overload.

C6 thé overload (khdng phai override
) bang cach khai bdo public static

bool operator ==(...).

Khi overload == phai overload luén
=, va thudng nén override Equal s +
Get HashCode cho nhat quan.

it linh hoat hon (chi 1 todn t; phai
can than tuong thich véi Equal s/
Get HashCode).

Khong cé quy tadc “nhanh han” noi
chung. V@i string, == thuc chat goi
string. Equal s(a, b). Chénh léch thuong
khéng dang ké sau JIT inline.

An toan (khong ném NRE); a == nul |
hop 1&. Néu tu overload, nhé xt ly null
dung céach.

Generic va Non-Generic

Pac diém

Non-generic

Phuon _ Equals()

Ki€u tham chiéu (class): mac dinh
la tham chiéu nhu == (trir khi kiéu
override Equal s). string. Equal s mac
dinh so sanh theo néi dung (gia tri).

Ki€u gia tri (struct): mac dinh so
sanh gia tri (field-by-field) thdng qua
Val ueType. Equal s, trir khi ban
override/IEquatable.

C6 thé override (virtual method
System Obj ect ).

Véi generics/hiéu nang, nén trién khai
| Equat abl e<T>. Equal s(T other) va dam
bao tuong thich véi Equal s(object) +
Get HashCode() .

Linh hoat hon: c6 thé& override/trién
khai I Equat abl e<T>, va cé thém

obj ect. Equal s(a, b) (static) an toan
null. V&i string. Equal s c6 overload
chon StringConpari son.

Tuong tu: phu thudc ki€u cu thé va
trié€n khai Equal s. DUng

Equal i t yConpar er <T>. Def aul t d& nhan
cach so sanh téi uu cho T.

Goi instance a. Equal s(b) S&é ném
NRE néu a la nul . Dung

obj ect . Equal s(a, b) hoac a?. Equal s(b)
27 fal se d€ an toan null.

Generic



Khai niém

Uu diém

Nhuoc diém

Su dung

La ki€u d{r liéu truyén théng. Khdong
khai bado cu thé khi dinh nghia class,
method, interface. Ki€u dit liéu thuc té
dugc xac dinh khi st dung.

Pon gian, dé hiéu

Hiéu qua cao hon vdi cac ki€u dir liéu
nguyén thuy

Kém linh hoat, kho tai s& dung.

Thi€u an toan do c6 thé sir dung sai
ki€u dir liéu

Khi can code don gian dé hiéu, khéng
yéu cau tai sir dung cao, khong yéu
cau an toan dir liéu cao.

Delegate va Event

- La mot tham chiéu dai dién cho phuong thuec.
- C6 thé goi truc tiép tir bat ky dau cé quyén truy cap.
- C6 thé goi truc ti€p ma khoéng cd ca ché bao vé nao nén

c6 thé dan dén 16i.
- Uu tién tinh linh hoat.

Delegate

La kiéu dir liéu dugc tham sé hod bai
mét hodc nhiéu ki€u khac nhau. Cho
phép khai béo class, method,
interface vai ki€u cu thé. Kiéu nay sé
dugc dinh nghia va s dung xuyén
suot.

Tang kha nang tai s& dung code

Dam bao an toan dit liéu vao va ra khi
st dung

T6t hon do dugc t6i uu hod cho kiéu
dir liéu cu thé

Phurc tap hon so véi non-generic.

C6 thé anh huéng hiéu suat véi nhiing
ki€u dir liéu phuc tap.

Khi can code cé kha nang tai sir dung
cao va yéu cau tinh an toan dir liéu
cao.

Event

- La thanh phan cua I6p sir dung delegate d€ quan ly danh
sach cac phuong thic.
- Chi c6 thé kich hoat bén trong I6p ma né dugc khai bdo.

- C6 co ché bdo vé ngan chan goi tlr bén ngoai. Chi cho
phép dang ky bén trong class thong quan

+=

hoac huy dang ky qua

- Uu tién an toan va kiém soét.

Struct va Class

Tiéu chi
Ban chat

Cap phat & bdé nhé

Vong doi & GC

struct
Ki€u gia tri (value type)

Nam trén stack hoac heap tuy vao
noi né séng.

Sao chép theo gia tri

Khéng tao doi tugng riéng trén heap
= it ap luc GC (trur khi bi boxing)

class
Ki€u tham chiéu (reference type)

Ludn cap phat trén heap, bién gilr
tham chiéu

Sao chép tham chiéu

D6i tugng do GC quan ly; can can
nhac phéan bé/thu héi.



Ké thua

Constructor mac dinh

Nullability

Equality mac dinh

Boxing

Bat bién/bién dai

Hiéu nang (quy tac thuc té€)

Generics

Khi nén dung

Unity luu y

Khéng ké thlra class; chi implement
interface

Ludn cO default (zero-init); tr C# 10
c6 thé

tu dinh nghia constructor khéng
tham sé

Khong thé nul ' (trir nullable struct
T?)

So sanh theo gia tri (field-by-field)

Bi boxing khi chuyén sang

obj ect/interface (NEu khdng dung
generics rang budc) —» phat sinh céap
phat

Nén thiét ké nhé & bat bién
(immutable) dé tréanh chi phi copy

Tét cho dif liéu nhé (= < 16-32
byte), séng ngan, dung thudng xuyén;
trédnh struct Ién/mutable vi tén copy

Tréanh boxing vGi where T : struct; hd
tro Nul I abl e<T>

PE luu nhitng dir liéu don gian, bat
bién.

Dung struct (hoac readonly struct)
cho dir liéu d€ giam GC

Can than copy trong Update

Co inheritance + implement interface

Tu do dinh nghia constructor; khong
c6 zero-init bat budc

C6 thé nult (nullable reference types)

So sdnh tham chiéu (trir khi
override/record)

Khong cé khai niém boxing

Linh hoat cho déi tuogng phtic tap,
nhiéu trang thai

T6t cho mé hinh phc tap, can chia sé
qua tham chiéu, vong dai dai

Rang bubc where T : class cho API
dung tham chiéu

DPa phan cac déi tugng c6 déi tugng c6
dit liéu, hanh vi phtc tap..

Dung class cho MnoBehavi our,
managers, asset refs; quan ly GC
bang pooling

Abstract class va Interface

Tiéu chi

Pinh nghia

Access Modifiers

Field, Method dung chung

Ké thua / trién khai

Dung cho struct

Abstract class
La I6p nén tang c6 bién chung va
moét phan code san. Lép con ké
thira va hoan thién.

Cé

Co

Mabi I6p chi ké thira 1 abstract class.

Khong dung cho struct.

Interface

La ban hop déng liét ké chic nang.
Lép/struct thuc hién (implement) cac
chic nang dé.

Khoéng. Mac dinh la public

C6 thé c6 method méc dinh (tir C# 8
tré 1én), nhung khong cé field,
constructor

Mét I6p/struct c6 thé implement
nhiéu interface.

Dung duogc cho struct.



Khi nén dung

Uu diém

Nhuoc diém

Vi du Unity

Dung dé tao mot ban thiét ké chung

cho céac déi tugng lién quan dén nhau.

Cung cép cac chi tiét ma cac doi
tuong dé phai tuan theo.

Khi can constructor.

Ta&i s&r dung code manh, quan ly
chung dé, thém thanh vién thuong it
pha v& 16p con.

Rang budc thira ké (chi 1 16p cha), dé
tao cay thira k& sau néu lam dung.

BaseControl | er, BaseState chlra
bién/logic chung cho nhiéu state.

Stack va Heap

Tiéu chi

Ban chat

Luu gi

Cap phat/giai phéng

Quan ly

Toéc doé

Kich thudéc

Theoi gian séng

Khi nao xay ra

Luu y quan trong

Stack

Ving nhé tam cho bién cuc bé &
method

Gia tri cha bién cuc bd (bao gbm
struct nhé), con tré return address

R&t nhanh theo kiéu LIFO, trong
method

Tu ddng khi vao/ra ham (khéng cé
GQ)

Rat nhanh, lién tuc, cache-friendly

Giéi han (stack size)

Ngan, theo pham vi ham

Bién cuc b, tham s6, struct cuc bd

D{t liéu bién mat khi ra khoéi ham

For va Foreach

Tiéu chi

for

Tao ra mét vai tro/chic nang ma
cac dé6i tugng trién khai n6 sé dam
nhiém.

Linh hoat, ap dung réng (k& ca struct),
hoé trg nhiéu vai tro, rat hgp cho
test/DI.

Khéng cé dir liéu chung; néu thém
phuong thirc mai c6 thé anh hudng
ki€u da implement (gidm rui ro nho
“method mac dinh” tur C# 8).

| Service, | Reposi tory, | SaveSyst emdé
tiém phu thudc va viét unit test.

Heap

Ving nhé déng cho déi tugng séng
lau

Object cta class, mang, struct
nam trong object/mang, dit liéu
boxed

Linh hoat: cap phét tu do, thu gom
bdi GC

Managed heap do GC quan ly
(Gen0/1/2, LOH)

Cham han stack; c6 thé bi tam ding
(GC pause)

Réng hon, tuy RAM/GC

Dai/linh hoat, theo tham chiéu con
song

new class, mang; struct la field trong
class/mang; boxing

Tranh rac nhiéu/déi tugng 16n gay ap
luc GC/LOH

foreach



Khai niém

Cach hoat dong

Truy cap theo index

Sua phan tu

Thém/Xéa khi lap

Hiéu nang (thuc té)

PO ré rang ma

Khi nén dung

Léi thuong gap

Vong lap theo index (i = 0..n-1)

Truy cap col lection[i] mdi budc

Co

Co6 thé
Stra phéan t chi dinh qua index

C6 thé lam dugc (can than cap nhat

chi s6; thuong 1ap ngugc khi x6a)

Rat nhanh cho mang va khi can truy
cap ngau nhién

Tot khi can index/diéu kién budc nhay
tly bién

Céan index, can chén/xéa trong llc
lap, hoac can nhay budc

Quén cap nhat i, truy cap vuot bién

Static va non-Static

class
Tiéu chi
Khéi tao
Thanh vién

Ké thua

Dung khi

field/method/property
Tiéu chi

Thuéc vé

Truy cap

Vvong doi

Trang thai

Static
Khéng thé new; khdng cé instance
Tat ca phai la static

Khong ké thira/khong implement
interface; ngam seal ed

Nhém ham tién ich/hang sé khéng
can state riéng

Static
Class
Type. Menber
Ton tai subt thoi gian chay

Chung toan cuc - can chuy
thread-safety

Vong lap duyét tirng phan to qua
enumerator.

GOi Get Enunerator () — MoveNext () —
Current

Khong co

Khéng thé sira trong vong lap

Khéng dugc thay déi collection dang
duyét » dé ném
I nval i dOper at i onExcepti on

R&t nhanh cho List (enumerator la
struct, thudng

khéng cap phat); nhin chung chénh
Iéch nho, chon theo d6 ré rang

Ngan gon, dé doc khi chi duyét
Duyét doc, khéng chinh stra cau tric
collection, code gon

Thém/xda trong vong lap.

Non-static
C6 thé new; nhiéu instance
C6 cd instance va static

C6 thé ké thlra/implement interface

M6 hinh déi tugng c6 state/da hinh

Non-static
Instance
obj . Menber
Séng theo vong dai instance (GC)

Tach biét theo ting doi tugng



Dung khi Cau hinh bat bién, cache dung chung, = D{ liéu/hanh vi gan vGi mét ddi tugng
hang s6



Others

Lap trinh bat dong bo
Lap trinh bat dong bo la ky thuat lap trinh cho phép dung tién trinh ma khéng chan luéng chinh.
e async la tir khda dung dé€ khai bdo phuong thirc bat dong bd. Phuong thic bat dong bd co
thé trad vé gia tri hoac khong.
e await cho phép nhuong quyén diéu khién va ti€p tuc thuc thi khi tdc vu hoan tat.

Tac dung:

e Gilr Ul/Gameplay mugt khi chg 1/O (HTTP, file, DB).
e Dé chay déng thoi nhiéu 1/0 véGi Task. WaenAl | (... ).
e P3y viéc CPU-bound ra nén bang Task. Run(...).

Uu diém:

e Code tuyén tinh, dé doc.

e Khong block thread — scalable.

e HO6 tro hly (cancel I ati onToken) va gom I6i chuan.
Nhuoc diém / Léi hay gap:

e .Result/. vait() trén main/Ul -» deadlock.

e async void (trir event) khé bat 16i.
e DOng bd hod context phiic tap (can trong ConfigureAwait (fal se) trong lib).

UniTask

UniTask la thu vién async t6i vu GC cho Unity. Cung cap awaiter cho AsyncQperation, Uni t yWebRequest
, Addressables... va tich hgp PlayerLoop.

Tac dung:

awai t truc ti€p Unity API (load scene, asset, web request).

Gidm cap phat so véi Task.

Diéu khién thoi diém ti€p tuc (Update/LateUpdate/FixedUpdate).
HUy theo vong doi object: Get Cancel | ati onTokenOnDest roy() .

Uu diém:



e Hiéu nang/GC tét, sat Unity main thread.
e APl phong phu: uni Task. WenAl |, Del ay, Yiel d, . Forget (handler).

Nhuoc diém / Luu y:

e Thém phu thudc vao bén th ba.
e Can quan ly PlayerLoop & hiy dang cach dé tranh leak.
e Fire-and-forget phai log/bat 16i (. For get (ex => LogException)).

Ggi y nhanh:

e 1/0O: tao nhiéu tadc vu » WenAl | .

e CPU: Task. Run.

e Tranh . Resul t /. wait(); trdnh async void.

e Unity: uu tién UniTask, luén dung cancel I ati onToken gan vong doi object.

Garbage Collection (GC)

GC la bd thu gom réc ty dong cha .NET quan ly vong doi doi tuong trén managed heap. GC tu
phat hién doi tugng khéng con tham chiéu, thu héi b6 nhd, va (thuong) nén ving heap dé giam
phan manh.

Cach ho?t ??ng

« Phan tang:
o Gen0: ngan han, dugc don dep thudng xuyén va rat nhanh
o Genl, Gen2: trung han va dai han, dit liéu khéng bi don dep & Gen0 sé dugc chuyén
lén Genl va Gen2. Nhiing tang nay it bi don dep hon. Khi don dep sé ton thaoi gian
hon.
e LOH (Large Object Heap):
o D{t liéu = ~85KB cép phat 6 LOH;
o DU liéu nay thuong khéng nén mdi lan GC. Bugc sap xép lai moi lan don dep.
o Cé thé gay phan manh
e Tam dung (STW): D& ddm bao don dep hiéu qua GC sé yéu cau chuong trinh tam ding
dé don dep.
« Thoi di€m kich hoat:
o Khi thi€u b6 nhé dé cap phat, ap luc boé nhd cao.
o Khi goi &t col lect () (khdong khuyén khich).

Destructor & | Di sposabl e

o destructor (~Type()): chay khéng xac dinh thoéi diém trén thread GC; chi dung khi gilt
tai nguyén unmanaged.

e IDisposable/using: gidi phong tai nguyén dung luc (socket, file, handle...). V&i unmanaged,
dung pattern bi spose + Saf eHandl e.

e Quy tac: Uu tién pispose; chi dung destructor nhu “lugi an toan”.



Nh?ng hi?u I?m th??ng g?p

e “DUNg GC. Col I ect () la to6i uu” - Sai: thuong lam té hon vi tang STW.

e “Dung List/Dictionary dé tranh phan manh” - Khéng chinh xac: GC mgi x(r ly phan
manh; van dé I6n & LOH va pinning.

e “GC lubn chdm” - Phu thudéc mau cap phat; t6i tu mau cap phat thuong hiéu qua hon
“tat/bat” GC.

Best practices

e Giam cap phat: tai sir dung buffer; dung ArrayPool <T>, StringBui | der, cache hagp ly.
Tranh boxing (struct —» object), tranh LINQ tao rac trong hot path.
Chu y vong doi tham chiéu: ding gilr tham chiéu 1adu “vé tinh” (static cache, event
khong huy dang ky) - doi tugng 1én Gen2.
LOH: han ché tao nhiéu mang Ién; chia nhd/thué tir ArrayPool <T>.
Pinning (fi xed, GCHandl eType. Pi nned): dung it - pin 1au gay phan manh.
e API hién dai: Span<T>, Menory<T>, ReadOnl ySpan<T> cho xt ly dit liéu khéng cap phat.
o Thiét 1ap GC:
o Server GC (dich vu/da nhan nang) vs Workstation GC (ing dung desktop).
o GCLat encyMode. Lowtat ency/TrySt art NoGCRegi on chi dung ngan han, c6 kiém soat.

V21 Unity

e Incremental GC (Unity 2019.3+): gidm thai gian dirng bang céach chia nho céng viéc GC.
Bat trong Project Settings > Player > Garbage Collector.

e Tranh cap phat moéi frame:
o Khéng tao string/new trong updat e(); tranh LINQ/closure/boxing trong updat e() .
o Dung object pooling cho bullets, VFX, particle, v.v.
o Uu tién struct/Burst/DOTS cho luéng hiéu nang cao.

 Profiler: theo d&i cc. Al 1 oc va spikes; kiém tra callsite gay rac.

o Addressables/Assets: gidi phdng ding cach (Rel ease/Unl oadUnusedAsset s) dé giam ap luc
heap.

Checklist t?1 ?u GC

e Khbng goi BN . (i that can.

e Don (unsubscribe) dé tranh gitr tham chiéu lau.

e Dung ‘_/m cho tai nguyén ngoai managed.

e Pool h6éa bé nhG & déi tugng “ngan han néng”.

e Tranh cép phat trong m/hot path; ki€m tra bang .

e Can trong Vi & ; uu tién chia nho hoac ‘m

e VGi Unity: bat khi phu hgp, tranh tao rac frame-by-frame.

T6i uu GC = t6i uu mau cap phat + quan vong doi tham chiéu, khéng phai “goi GC nhiéu
hon”.



