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1 Y chinh

. Fully On-Chain Game (FOCG) la thudt ngir mo ta cac trd choi ma tat ca (hodc hau hét) cac quy tac,

trang thai, logic game... dugc thuc hién on-chain thdng qua cac smart contract.

. Viéc phat trién FOCG yéu cau nhiéu su thay déi vé mat kién tric, dan dén cac han ché va kho khan

trong qua trinh xy dung va phat trién.

. Tuy nhién, FOCG cling mé& ra nhiéu canh céng cho viéc thu hut ndi dung do ngudi ding tao ra
(UGC), khuyén khich su ddng gop clia ngudi choi va nha phat trién, dong thdi ddm bado trd choi

van duoc van hanh ké ca khi xay ra su co.

. Lép co s& ha tdng mai, FOC Game Engine, & gidi phdp duoc phat trién nham don gidn hoa qua
trinh phat trién FOCG.

. DU con & giai doan mdi, v&i ban chat dé tiép cin clia game v&i ngudi dung, FOCG dang dan nhan
duoc su chud g va dong tién dau tu.
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2 Fully On-Chain Game (FOCG) la gi?

Fully On-Chain Game (FOCG) la céc trd choi ma tat ca (hodc hau hét) cac quy tac, trang thai, logic

game... duoc thuc hién on-chain théng qua cac hop déng théng minh (smart contract).

N&i cach khac, FOCG st dung cac blockchain cdng khai, co thé [p trinh (nhu Ethereum, Starknet...) dé

lru trir cdc dir liéu guan trong cua tro choi (backend).

Hinh 1: M6 ta Fully On-Chain Game (FOCG)

Traditional Game Fully On-Chain game

Backend Backend

|

Server @ i: @

\Be

Blockchain

Vi du:

Dark Forest, tira game chién thuét thoi gian thuc duoc xay dung trén Ethereum, la mét trong nhing
FOCG déu tién va thanh céng nhat cho dén hién nay. Tro choi trién khai hdu hét céc quy tac va logic
cét [6i dudi dang cdc on-chain smart contract. Moi hanh déng cla ngudi choi (khdm phd ban do,

chinh phuc hanh tinh mai...) la mot giao dich on-chain.
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Theo Gubsheep, ngudi sang lp clia Dark Forest. Ngoai viéc ddm bdo céc van dé vé k{ thuét, céc
FOCG con phai chu trong tadi tinh than clia Web3 nhu su c&i md, hda nhap, dé cao tinh s& hitu va viéc

cong tac gilra cac bén lien quan.

. Tro choi can dé cao tinh than cla Web3: Khuyén khich cong ddng sang tao, ddng gop va chia sé
J tudng. Game contract co ma ngudn md, cho phép cac nha phat trién khac tuy chinh hoic tao
trdi nghiém cla riéng ho bang céch s dung plugin, smart contract, thdm chi & fork lai dé tao mot
phién ban mai...

. Trd choi khéng phu thudc vao mét bén tap trung: Néu co su co dnh hudng tdi yéu toé duoc van
hanh bdi nha phat trién (giao dién ngudi dung...), ngudi choi van co thé tuong tac truc tiép voi
game contract hodc tu phat trién giao dién riéng dé choi game.

. Tro choi tich ho'p céc tai sdn sb cé gia tri: Blockchain va crypto cho phép token hda céc tai san
trong trd choi (nhu nhan vat, vat pham, tién té trong game...) mot cach dé dang. Biéu nay cho phép
du an s® hitru co ché khuyén khich ddc ddo, mang lai loi ich chung cho cd ngudi choi va nhém

phat trién trd choi.

FOCG c6 céac rang budc & khia canh ki thuat nhu phai st dung cac blockchain cdng khai, cd thé lap
trinh dé luu trit cac dit liéu quan trong cla tro chei. Tuy nhién chidng cting m& ra nhiéu canh cong madi
cho viéc thu hut ndi dung do nguoi dung tao ra (User-generated content - UGC), khuyén khich su
déng gop cla ngudi choi va nha phat trién, dong thdi ddm bao trd choi van duoc van hanh ké ca khi

x4y ra su co.
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3 So sanh FOCG vé&i game truyén thong

Kién trdc clia FOCG duoc phat trién dua trén Client-Server, mdt kién tric pho bién trong viéc phat
trién trd choi truyén théng. Tuy nhién vai FOCG, vai trd clia “game server” duoc thay thé bang

blockchain.

Hinh 2: So sanh kién tric ctia Game truyén thong va FOCG

Traditional Game Fully On-Chain game
Client Server Client Blockchain
o = (10,10) o = (10,10) p = (10,10) p = (10,10)

o = (11,10)

p = (11,10)

p = (11,10) o = (11,10)

Trong kién tric nay:

. TAt cd (hodc hau hét) logic cot |8i, cac quy tac va co ché cla trd choi s& duoc trién khai trén
blockchain du¢i dang cac smart contract.

. Thiét bj choi game (nhu trinh duyét web) clia ngudi choi ddng vai tro 1& cac client, nd dién gidi cac
trang thai on-chain va giup nguoi choi tuong tac voi tro choi. Khi nguoi choi thuc hién cac hanh
ddbng trong trd choi (nhu di chuyén, s& dung k{j ndng...), nhirng thdng tin nay s& duoc gl dén
blockchain dé x& LY.

. Blockchain s& x( I nhitrng théng tin dau vao nhan tir client, tinh todn, chuyén déi trang thai. Sau
do, trang thai mai sé duogc gt lai cac client.

Viéc giao tiép gilta client game va blockchain & mét khia canh quan trong. Cac nha phat trién phai
dam bao client co kha néng giao tiép v&i blockchain mdt cach lién mach dé mang lai trdi nghiém choi

game muot ma, bao gbm viéc doc va ghi (read & write) trang thai vao blockchain. Trong do:

. Read: Boc trang thai hién tai cla trd choi tir blockchain,phan anh trang thai méi nhat nguoc trd
lai client va hién thi & giao dién ngudi dung.
. Write: Cac hanh déng clia ngudi choi thuc hién trén client game can duoc glti téi blockchain dé

blockchain xt Iy va cdp nhat trang trai mai.

Nhin chung, su thay ddi vé mat kién trdc nay dan dén nhiéu han ché va khd khdn trong viéc xay
dung, phat trién FOCG. Tuy nhién & khia canh khéac, FOCG ciling cé nhitng loi thé canh tranh ddc déo

khi so sénh v&i cdc game truyén thong.
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4 Biém doc ddo cha FOCG

Vi cac quy tac, logic cot 16i cla trd choi duoc trién khai dudi dang cac smart contract trén blockchain
cong khai va co thé l4p trinh, nén vé co ban, FOCG la mét tap hop cdc smart contract on-chain.

Do d6, FOCG khdng bi han ché béi mot client cu thé do nha phat hanh game phat trién. Bat ky ai ciing
co thé tao mot client thay thé dé tuong tac vai cac smart contract cla trd choi.

Sw minh bach va kha ning twong tac véi tro chei ma khong can sw cap phép sé thuc day viéc
thay dbi ndi dung cla trd choi (mod). Biéu nay thudng duoc thuc hién bdi cong dong hodc cac nha
phat trién bén ngoai khi ho mudn ap dung 6i choi, hinh 4nh hodc chirc ndng mai cho trd choi. Mod

thutrng khéng duoc khuyén khich & céc tro choi truyén thong.

Théng qua mod, cac FOCG cho phép cong déng tao ra phién ban trd choi ma ho mong mudn. Biéu
nay sé& md& rong kha ndng cla trd choi ngoai nhirng gi ma nha phat trién cung cép, tao ra nhitng trai

nghiém mai va thu vi hon.
Khia canh nay cd thé nhin thay rd rang théng qua su hinh thanh va phat trién cla hé sinh thai Dark

Forest.

41 Case Study: Dark Forest

Trén thuc té, sau khi trién khai cdc smart contract cot 16i cla Dark Forest, nhdm chinh thirc khéng

tham gia nhiéu vao viéc m® rong trd choi. Phan lén sy ddi mai do cdng dong thic dauy.
O khia canh cdéng déng

Mét s6 DAO, guild, team trong trd choi da tich cuc tham gia vao viéc quang ba va mé réng Dark
Forest. M6t s6 d6i nhdm ndi bat bao gém Project Sophon, Orden_GG, D_F DAO, MarrowDAO, 277DA0,
DF Archon va P DAO.

Ho da phat trién nhiéu cdng cu, chién luoc va phuong phap khac nhau trong viéc tradi nghiém va cai
thién trd choi. Mot s6 tap trung chd yéu vao phat trién k{j thuat va sé khac tap trung hon vao phat

trién cdng dong.
O’ khia canh kij thuat

Hang chuc client-side plugin duoc phat trién bdi cong déng clia Dark Forest cho phép ngudi choi co
thé slra doi, cai thién trdi nghiém choi game trén giao dién mac dinh cla Dark Forest. Vi du, bdo ddng

ké thu tir xa, phat thao l&nh tho ké dich, lam ndi bat cac hanh tinh cla ngudi choi, bd sung nhac nén...
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Hinh 3: Dark Forest client-side plugin

You Snooze, - Peace Dove [ o83 Active Players
You Lose!

Ngoai client-side plugin, mdt sd khac di xa hon khi tao ra client ma@i dé thay thé cho client méc dinh

cuia Dark Forest.

Vi du, Georgios (CTO & research partner clua Paradigm) da xay dung cho Dark Forest mét client moi
viét bang ngdbn nglr l&p trinh Rust cd hiéu suét cao hon client m&c dinh, cho phép ngudi choi thuc

hién viec kham pha hanh tinh md&i nhanh hon.

Mot s6 ngudi choi hang dau da bat dau tao ra cac bot gilp tu ddng hoa céac hoat ddng co ban cla
Dark Forest.

Vi du, Nick.eth (lead developer ENS) d3 tao ra mdt bot cd thé tu dong thuc hién cac nhiém vu nhu tan

cOng cac hanh tinh, phan phéi tai nguyén va tim kiém co vat.
M6t s6 dbi nhdm lén da phat trién thanh phan maéi bo sung vao 6i choi cét I8i clia Dark Forest.

. Thi trurng mua ban c6 vat: Artifact Market cla D_F DAO, Dark Sea clia Marrow DAO.

+ Thi truong mua ban toa d6 hanh tinh (twvong tu nhu mé hinh P2E): NightMarket, OxSage va
xyz_pierre, va Broadcast Market cua Project Sophon.

. Thi trudrng linh danh thué (tao ra cac nhiém vu tan c6ng céc hanh tinh, linh danh thué dé déi phan
thudng): Artemis cla DF Archon.
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Nhin chung, FOCG duoc ké thira céc loi ich cla cac blockchain nhu:

« Kha ndng twong tac khong can cap phép.
e Sw dang tin cay va minh bach.
« Tinh bat bién.

O cép do cao, khd nang tuong tac khdng can cép phép cho phép ngudi choi cé thé l&p trinh trai

nghiém choi game mong mudn théng qua mod.

Do 14 1y do khién Dark Forest du chat lwong chua cao nhung van khién nhiéu ngudi choi d&dm chim va

dau tu thoi gian, tién bac va cdm xdc vao game.
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5 Sw xuat hién ciia FOC Game Engine

Trai qua qua trinh xay dung va phat trién Dark Forest, cdc nha phat trién nhan ra blockchain cd thé

mang dén loi thé l&n cho céc FOCG, nhung van con nhiéu han ché vé mat k{j thuat.

Viéc trién khai va nang cap logic trd choi dudi dang cdc smart contract rat phirc tap, khd khdn va
thudng xay ra nhiéu Loi, dan tdi van dé thiéu déng bo gitta blockchain va client trén thiét bi cla nguoi
choi. Biéu nay khién cac nha phat trién phai lién tuc x I céc chi tiét vun vat lién quan dén co s® ha

tAng thay vi tap trung phat trién trd choi.

Nhu céu cho gidi phap ho tro viéc phat trién FOCG ngay cang tang. Bay la tién dé cho su xuat hién

clla nhom co s& ha tdng mdi - FOC Game Engine.

Hinh 4: Sw xuat hién clia cac FOC Game Engine

Apps

Apps

y dark forest

We are here

l
@ ‘ VAN Game infrastructure

FOC Game Engine & t&p hop céc thu vién va bd cdng cu. Ching cung cdp mét bd khung smart
contract (framework) dugc chuan hda di kém vai mot ciu tric dir liéu on-chain tuy chinh va céng cu

ho tro.

Su két hop cla cac thanh phan nay gilp viéc tao, phat trién va duy tri cdc FOCG dé dang va hiéu qua

hon.

Stc manh cla Game Engine nam & chd cac library cé thé duoc module héa va thém vao hé théng.
Cac nha phat trién co thé tai s dung va slra doi cac module nay thay vi phai xdy dung moi thir tir
dau, giup tiét kiém rat nhiéu thoi gian. Khi cang nhiéu library duoc module hda vao hé thong thi

framework & Engine cang co gia tri cho cong déng nha phat trién.
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Hién tai, cd 3 FOC Game Engine noi bat trén thj trutrng, bao gdom: MUD, DOJO va Argus.

. MUD, DOJO & céc du an ma ngudn mé, bat ky ai cling co thé st dung va déng gop cho du an.
. Argus hién tai dang trong giai doan phat trién nhung cling théng bao s& dé ma nguén mé khi ra

mat.

M&c du cé cAu tric cong nghé (tech stack) tuong doi giéng nhau, méi FOC Game Engine lai bd sung
nhitrng rang budc khac nhau vé mat ki thut. Bang sau day mo ta cac diém khac nhau gilra tech

stack ciia FOC Game Engine:

Hinh 5: So sanh MUD, DOJO va Argus

MUD DOJO Argus
Highlights Maximize Solidity & EVM Maximize Cairo & StarkNet runtime Optimized for FOCG
Runtime Environments Ethereum Virtual Machine (EVM) StarkMet Runtime Depends on Game Shards
Data Structure Tables {a variation of SQL) Tables {a variation of SQL) ECS

Depends on Game Shards

Framework Languages Solidity Rust Cardinal Shard: GO
- : Depends on Game Shards
FOCG (app) Languages Solidity Cairo Baiiic al S s B
Open Source Yes Yes Mot yet
MUD V2

MUD trai qua 2 phién ban, V1va V2 (phién ban hién tai).

MUD V1 st dung céu tric database ECS (Entity - Component - System). D4y & ciu tric database
duoc s dung phod bién trong viéc xay dung va phat trién game truyén théng.

Trong phién ban V2, MUD thay doi céu tric database thanh dang bang (giéng nhu SQLite cho EVM).
CAu trdc mdi linh hoat va tdi wu gas hon trong EVM. M3c du cAu tric database mai nay khong thé
duoc trien khai mot cach truc tiép, nhung né cé thé duoc trién khai & nhiéu ché dd khac nhau (nhu
ECS, EAV, Graph...).

MUD hoat déng trén moi chain tuong thich EVM. N6 & cd thé l& mot EVM sidechain Polygon PoS
Chain hodc cac L2 tuong thich EVM nhu Arbitrum ho&c Optimism... Hi€u cach khac, MUD t6i da hoa
loi ich cla Solidity (ngdn ngit l&p trinh Ethereum) va EVM, ho tro xay dung nhirng trudrng hop s dung

phuc tap hon vai EVM va Solidity.
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DOJO

Su ra d&vi cla Starknet duoc truyén cdm hing rat ldn béi MUD. Vi thé, chung ta co thé vi von DOJO &
“MUD” nhung danh cho Starknet OS (VM cua Starknet).

Viéc xay dung FOCG bang DOJO trén Starknet mang lai mot s6 wu diém nhat dinh:

. VAn dé gidi han kich thudc smart contract trong EVM khong ton tai trong Starknet OS. Biéu nay
cho phép trién khai logic tro chei phirc tap hon.

. Provable game: C6ng nghé ZKP (zero-knowledge proof) duoc s dung dé tao bang ching cho céc
hanh dong off-chain (trén client) va xac minh tinh hop & on-chain. Vi du, mét badng chirng duoc
tao dé chirng minh tinh hop & cho mét van cd kéo dai 100 nudc di (thay vi thuc hién 100 giao dich
néu trién khai trong EVM), giup tiét kiém chi phi.

Argus
Argus st dung kién tric L2 va L3 tuy chinh:

- EVM Base Shard (L2): M6t EVM Rollup muc dich chung (general purpose EVM Rollup), tan dung
céc cong cu va co s& ha tdng danh cho nha phat trién tir hé sinh thai Ethereum.

- Game Shard (L3): BDuoc tuy chinh v&i cdc chirc nang riéng.

Hinh 6: Thiét ké co’ sé& ha tang clia Argus

Game Shard Game Shard Game Shard

N I yd

EVM Base Shard

Data Availability Layer
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Argus cling phat trién mdt Shared Sequencer duoc t6i vu héa thdng luong. EVM Base Shard va cac

Game Shard do Argus x4y dung sé& st dung Shared Sequencer nay dé sap xép giao dich.

Cardinal l& Game Shard do Argus tao ra. V& co ban, Cardinal l& mini-blockchain duoc tuy chinh dé xay

dung va phat trién game. N6 cé mot s6 wu diém bao gom:

. HO tro ECS.

. Blocktime rat thap (ho tro tdi da 50ms).

. Loop-driven runtime thay vi event-driven runtime, t6i vu hon cho cac nha phat trién tro choi.
. Logic trd choi duoc viét bang Golang.

- Tuong thich v&i cac game engine nhu Unity, Unreal Engine, vv.

Argus ciling tiét |6 trong blog cla minh, Game Shard tht 2 ma ho s& phat trién sau Cardinal la Solidity

Game Shard, cho phép céc nha phat trién trién viét logic trod choi bang Solidity.
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6 Boi canh hién tai cta thi trwérng FOCG

Nhin chung, su chd § va nhan thic cla cdng dong crypto vé tiém ndng phat trién clia FOCG dang

tang l&n. Chung ta co thé cdm nhan diéu nay théng qua:

. Su gia tang s6 luong ndi dung vé FOCG va nhirng khia canh lién quan trén céc phuong tién truyén
thong (X, Medium, Mirror, Substack...).

. Viéc t6 chirc cac hackathon chuyén vé FOCG va thu hut duoc nhiéu nhém doc lap du thi.

O thi trudng so cép, dong von bt dau chay vao cac du an lién quan dén FOCG:

Hinh 7: Goi von cta cac dw an FOC

Project Type Raised
Proof of Play FOCG studio & Infrastructure S33M
Argus FOCG studio & Infrastructure S10M
MatchboxDAO FOCG studio & DAO S7.5M
Playmint FOCG studio & Infrastructure S4M
Bibliotheca DAO FOCG studio & Infrastructure & DAO  $3.97M
Curio FOCG studio & Infrastructure S2.9M
Lattice (Mud) FOCG studio & Infrastructure N/a
Topology FOCG studio & Infrastructure MN/a
Paima Studio FOCG studio & Infrastructure M/a
Mithraeum FOCG studio M/a
Cartridge Infrastructure MN/a

Co s® ha tang danh cho FOCG la khia canh duoc xem xét xay dung nhiéu va noi bat nhat. Cac FOC
Game Engine da xuat hién va dang duoc nghién ctru tich cuc, ching xt I céc thiét lAp co s ha tang
phirc tap, cho phép nha phat trién tap trung vao qua trinh khai thac va mé& rong trd choi.

Bén canh do, phan l&n cac game trén thi trudng cling nam trong giai doan dang phat trién hodc
testnet. MOt s it da hoat déng tot trén mainnet nhung gameplay lai kha don gidn, kho thu hat ngudi

choi.
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Dudi goc nhin cé nhan, trong s6 nhiéu FOCG dang cd mat trén thj truong, chi ton tai mot s6 tro choi

that su co l6i choi cudn hut. Tiéu biéu nhu Pirate Nations, Eternum, Primodium, SkyStrife...

Hinh 8: M6t s6 FOCG dang dworc phat trién tich cuc trén thi trworng

Active FOCG

—— REAIMS ——

ETERNUM ﬁ Pirate Nation @ Influence ... Sky Strife @ Primodium

=% Shoshin % @ PixeLAW @ Diislands 6T BUTVive

«{:} Kamigotchi @ Words3 @ Cellula Battle for Blockchain Downstream

() Mithraeum  TheCitadel () CafeCosmos [ Gabby World G}

Tarochi

Nhin chung, su chd § dang duoc dd dén vao cac khia canh lién quan téi FOCG nhu dong tién, co s&
ha tang mot céch tich cuc. Thir FOCG thiéu & mdt “killer app”, mdt khodnh khéc “Uniswap V2~ dé

thuc day nganh tang trudng vuot bac.
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7 Lovi két

FOCG & m6t khdng gian mdi va van dang duoc khai pha. Ban than cac FOCG va co s ha tang nhu

game engine van dang trong giai doan nghién clru va phat trién.

Tuy nhién, v&i ban chat dé tiép cin cla game vai ngudi dung, FOCG dang dan nhan duoc su chu g va
dong tién dau tu. Su thanh cdng clia Dark Forest d& cling co cho kha nang xuat hién mét tua game
ma su gidi han chi ndm & kha ndng tudng tuong clia cong dong va khéng bi kiém soat bdi bat ki mot

bén tap trung nao.
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Nguon tham khao

https://qubsheep.substack.com/p/the-strongest-crypto-gaming-thesis
https://www.youtube.com/watch?v=z/V830zndoA
https://www.youtube.com/watch?v=A00Xifer-Qk
https://book.dojoengine.org/
https://mud.dev/

https://medium.com/iosg-ventures/network-effects-in-web3-game-engines-46d2d039/d0b

https://medium.com/iosg-ventures/the-tech-stack-of-on-chain-gaming-how-the-game-state-is-synced-1eb349ae2101
https://mirror.xuz/vanishk.eth/kXdSumWuR9JHZHKQz9uviQeaxMEB6TsOH9cPkIXsBJn4
https://blog.zkga.me/
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Vé Coin98 Insights

Coin98 Insights & kénh truyén thdng chinh thirc clia Coin98 Super App - siéu &rng dung luu trit tién
ma hda. Thanh [p tir 2017 v&i muc tiéu chia sé kién thirc dau tu Crypto té&i ddc gid Viét Nam. Bao céo
clia Coin98 Insights hudng dén céc phén tich khach quan, ddc l4p. Chung toi tdp trung vao nhiing hé

sinh thai m&i trong thi trudng DeFi cling nhu nhitng so liéu hiru ich vé Crypto & Viét Nam.

Bo6i Ngi Thue Hién

Chiju trach nhiém san xuéat: Vo Dang Vinh
Tac gia: Vo Dang Vinh, Duy Nguyen

Bién tap: Duy Nguyen, Vy Bui, Trang Tran

Thiét ké: Vinh Le

KHUYEN CAO:

B4o cdo nay duoc phat hanh bdi Coin88 Insights nham muc dich cung cdp thong tin cho déc gia va
khéng mang tinh chat m&i chao mua hay ban bat ky dong coin hay chién lugc giao dich nao. Théng
tin trinh bay trong ban bdo cdo dua trén cac ngudn duoc cho & dang tin cdy vao thdi diém cong
bo. Coin98 Insights khéng chiju trach nhiém vé dd chinh xac hay day dd cla nhitng théng tin nay.
Quan diém, du bdo va nhitng udc tinh trong bdo cdo nay chi thé hién U kién cla tac gia tai thoi
diém phat hanh.
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