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1 BLOCKCHAIN
1.1 Khai niém:

Thé gisi dang tré nén ngay cang hién dai, su phét trién cua khoa hoc da 1am thay
dbi cin ban nén san xuit thé gisi. Cach mang cong nghiép 4.0 xay ra 3 mang dén tac
dong to 1on cho su phat trién cua khoa hoc cong nghé tac dong 1en hé thdng chinh tri
thé gidi, cling véi cac cong nghé tu dong hda, tri tué¢ nhan tao. Cong nghé chudi khdi
cling da gop phan quan trong xay dung nén kinh té sé va duoc du doan s& dan dit cong
nghé tuong lai.

Blockchain 1a mot co so dir liéu phan cap luu trit thong tin trong cac khéi (block)
duoc lién két véi nhau bang ma hoa va mo rong theo thoi gian dé tao thanh mot chudi
(chain). Mai khéi trong Blockchain s& dugc lién két vai khéi trude do, chira thong tin

vé thoi gian khoi tao khéi o kém mot ma thoi gian va di liéu giao dich.
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Hinh 1-1: Kién tric cia chudi diz liéu trong mang Blockchain 1
Blockchain 1a mét hé théng co sd dit liéu duy nhat duoc tao ra, sao chép, dong bo
hoa va duy tri bai tat ca nhitng nguoi tham gia trong mang phi tap trung. Blockchain
hoat dong trong mot mang ngang hang phi tap trung dé xac thuc va luu trir tit ca céc
giao dich theo sy d6ng thuan duoc tat ca cac nit trong mang dong Y, khong cé bat ky
co quan trung wong nao xac thuc giao dich (nhu véi mot bén trung gian [1]. T4t ca cac
giao dich d hoan thanh va dwgc xéac thuc déu dugc ghi vao sé cai phan tan theo cach

c6 thé xac minh, an toan, minh bach va vinh vién ciing véi méc thoi gian va céc chi tiét

! https://www.blockchain-council.org/



khéc [2]. Do d6, viéc trao doi dit liéu, tai san hitu hinh va vé hinh giita nhitng nguoi
tham gia duoc ghi lai bang ki thuat s6. M&i bén lién quan s& luu trit mot ban sao cua sb

cai duogc dong bo hoa, gitp ngan chan mot diém 16i trong hé théng hodc mat dir liéu [3].

Hiéu don gian, Blockchain c6 thé dugc xem 12 mét cudn sb cai dién tr duoc phan
phdi trén nhiéu may tinh khac nhau, luu trit moi théng tin giao dich va dam bao céc

thong tin d6 khong thé bi thay doi dudi bat ky hinh thic nao.

Moi thong tin duoc Iuu trén cudn s6 cai d6 s& duoc xac nhan bai hang loat may
tinh dugc két ndi trong mot mang ludi chung. S& khdng mot ¢d may nao cé kha nang

thay d6i, viét d¢ 1én hay x6a dit liéu trong cudn sb cai do.

1.2 C4u truc cia méi Block (Khbi)
M3i block bao gom 3 thanh phan: Dir liéu (Data), Ma ham bam (Hash) va ma

Hash cua khéi trudc no.

v Data: C4c ban ghi dit liéu da dugc xac thuc cua cac ndt dugc bao vé bang thuat
toan ma hda tuy thuoc vao tung blockchain.

v/ Hash: M3 ham bam cta cta Block. Pay 1a chudi cac ky tu va s6 duoc tao mot
cach ngau nhién va khdng giéng nhau. N6 dai dién riéng cho block d6 va dugc ma hoa
bang thuat toan ma hoa. M4 hash dung dé phat hién sy thay doi trong cac khoi.

v’ Previous Hash: M3 ham bam cua block truéc d6. N6 dung dé cac khéi lién ké

nhan biét khdi nao truée, khdi nao sau va ndi véi nhau.
1.3 Céc phién ban céng nghé Blockchain
Cong ngh¢ Blockchain trai qua 4 giai doan nhu hinh Hinh 1-2.
% COng nghé Blockchain 1.0 - Tién té
Day 14 phién ban dau tién cua cdng nghé blockchain. Nhe dp dung cdng nghé sb

cai phan tan phi tap trung (Distributed Ledger Technology) ma cac giao dich duoc dién

ra trén Blockchain dugc xu li nhanh chong va minh bach.

Vi du tiéu biéu cho phién ban Blockchain 1.0 1a Bitcoin, dong tién dién tir dau tién

trén thé gisi va dit nén méng cho su phat trién cua thi treong Crypto.
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Hinh 1-2: Cac phién ban cong ngh¢é Blockchain

< Cong nghé Blockchain 2.0 - Hop dong théng minh

Pay 1a phién ban thir 2 cua cong nghé blockchain. Véi hop dong théng minh (hay
Smart Contract), giao dich trén Blockchain s¢ dugc giam manh cac chi phi xac thuc,

chéng gian lan, van hanh, d6ng thoi tang tinh minh bach.

Phién ban nay loai bé hoan toan céac yéu té cam tinh hay dao dirc thuong gap khi

lam viéc voi con ngudi, vi du dién hinh 1a Ethereum.
% Cong nghé Blockchain 3.0 - Ung dung phi tap trung

Ung dung phi tap trung (DApp - Decentralized Application) 1a cac phan mém
duoc trién khai doc 1ap, khéng ndam trén mot may chi duy nhat ma luu trir mot céch
phan tan trén cac kho luu trit phi tap trung va cé thé duoc viét bang bat ky ngon ngir

nao.

Hau hét ma ngudn caa Dapp déu chay trén cac mang ludi ngang hang (Peer-to-
Peer), diéu nay nguoc lai so véi cac ung dung truyén théng va chi chay trén mot hé

thdng tap trung duy nhat.

% Cong nghé Blockchain 4.0 - Ung dung vao thyc tién



Cong nghé Blockchain 4.0 14 phién ban Blockchain mai nhét hién nay. Phién ban
nay s& &p dung tat ca nhirng tng dung tir phién 1 dén 3 vao nhiéu linh vuc khac nhau

trén thuc tién:

v Ung dung trong san xuét: Khi ang dung Blockchain vao san xuat, Blockchain
s& thay thé cac thiét bi thong minh dé cap quyén quan Iy hiéu qua, bao gom: ddi qua
trinh tao ra san pham, quan ly thong tin giao dich, chat lugng san pham, van chuyén va
phan phdi nd toi tay nguoi dung cudi,... nham gia ting dang ké nang suat cho cac quy

trinh quan Iy chudi cong wng. Poi véi nguoi tiéu dung, ho ¢6 thé truy xuat nguoc tre

lai V& lich st hinh thanh, van chuyén cua san pham, dé kiém tra théng tin san pham do
c6 phai hang chinh hang hay khong, tir d6 tranh dwoc nhitng san pham nhai, hang gia
trén thi truong.

v Ung dung Blockchain trong thuong mai dién tir: CAc van dé 16n nhét trong linh
vue thuong mai dién tir 1a tinh bao mat, quan Iy chudi cung tng va qua trinh van chuyén
hang hoa dén nguoi tieu ding, tao nén nhiéu rao can giira ngudi tiéu ding va nha san
xuat. Tuy nhién, Blockchain di gitip giai quyét van dé d6 bang cac hop dong thong
minh (smart contract), tao diéu kién cho cac bén ky két d& dang, tiét kiém dugc chi phi
nho luoc bo duoc trung gian khi lién két voi cac doanh nghiép da quéc gia.

v Ung dung cta Blockchain trong y té: Y té 1a mét linh vuc kha nhay cam voi
cac s6 lidu, khi ma s6 liéu ludn c6 khoang dao dong dugc kiém soat mot cach chit ché.
Khi tng dung Blockchain trong y té, tat ca cac bén duoc uy quyén déu co thé truy cap
cling mot thong tin chinh xac va dugc xac minh trong vai gidy. Bénh nhan cé quyén
kiém soét dit liéu caa ho moi ldc va cd thé cap cho nguoi khéc quyén truy cap theo yéu
cau, giam nguy co bi lam dung va trom cap.

v’ Blockchain trong gio duc: Ung dung Blockchain trong gi4o duc giup luu trit
cac dir liéu vé bang diém, qué trinh dao tao, kinh nghiém giang day & lich st caa tung
ca nhan, tir d6 sé& tranh duoc viéc gian lan khi xin cap hoc hoc bdng, thing chirc, hoic
khai gian vé trinh 6 hoc van hay kinh nghiém lam viéc. Ngoai ra, vai tinh chat caa hop
ddng théng minh, Blockchain con cho phép ty dong thuc thi cac diéu khoan trong quy
ché dao tao va xu 1y cac trudng hop vi pham,... Tir 30/06/2021, Bo Gido duc va Pao tao

dd chinh thic van hanh Hé théng Tra ciru théng tin vin biang ching chi trén


https://coin98.net/blockchain-thuc-tien-3

Blockchain do TomoChain ban giao. Pay duoc xem la cot mdc danh dau cho sy cong
nhan cua nha nudce dbi véi cong nghé Blockchain néi riéng va tién dién ta néi chung.

v" Ung dung cua Blockchain trong néng nghiép: Hién nay, van dé vé ngudn gbc
Xuat x{r va chit luong dugc dit 1én hang dau trong linh vuc ndng nghiép. Viéc tng dung
Blockchain trong néng nghiép véi hé théng sé cai phan tan sé gilp cac nha ban I¢ va
ngudi tiéu dung luu trir cac thong tin giao dich, qua trinh luu chuyén ctia san pham tir
noi san xuat dén cac nha ban 1¢ va nguoi ding cudi. Bén canh do, cac dir liéu trong sudt
qua trinh san xuat va ban hang ciing duoc luu trir va cap nhat lién tuc trong Blockchain
nhu quan Iy chat luong, quan ly tai chinh, quan ly gia ca... Diéu nay gitp ting tinh
minh bach caia san pham va tao dugc 10ng tin cta nguoi tiéu dung.

v" Ung dung Blockchain trong Ngan hang & thanh toan: Nhu minh da dé cap ¢
dau bai viét, nhuge diém 16n nhat khi giao dich trén ngan hang 1a nguy co dit liéu bi de
doa, phi giao dich va ton tai trung gian tha 3. Tinh bao mat va hop dong théng minh
cua Blockchain s& gitp bo qua trung gian thtr 3 va han ché cac rui ro vé bao mat cho
khach hang. Moi ngudi ¢6 thé truy cap va chuyén coin cho nhau & bat ky dau trén thé
gidi va véi tée do twong dbi nhanh va chi phi thap. Viéc nay giap cho nguoi dan & cac
qudc gia khong co diéu kién tiép can voi hé théng ngan hang ciing co thé giao dich,

chuyén tién cho nhau.

Ngoai ra, Blockchain con duoc tng dung vao nhiéu linh vuc khac nhu: IoT -

Internet of Things, Decentralized Storage, T thién, Giai tri...

2 CO CHE PONG THUAN (CONSENSUS MECHANISM)
2.1 Thuit toan dong thuan Blockchain

Thuat todn blockchain 1a mot phan quan trong khong thé thiéu cua blockchain. Khdng
chi dong vai tro gitr bao mat mang ludi, cac thuat toan nay con gitp cac blockchain dam

bao su phi tap trung trong cac hoat dong.

Thuat toan ddng thuat cta blockchain 14 co ché dam bao cac giao dich duoc tao ra
trén blockchain 1a dang dan, trung thuc va minh bach. V& ban chat, blockchain bao gém
nhiéu node két hop lai tao ra mot mang ludi. Bé mot giao dich duoc ghi lai trén

blockchain, né phai duoc dong ¥ dong thoi bai tat ca cac node trén mang ludi.


https://coin98.net/tomochain-tomo

Thuat toan ddng thuan Blockchain 1a su dong y xac thyc thong tin trong ban ghi
la chinh x&c cua da sb cac nt & trong mang ludi va cho phép ghi lai thdng tin giao dich

vao trong Blockchain.

Néu c6 sy thay doi caa mét block trong mang ludi. Dir liéu nay duoc so sénh véi
cac dir liéu cua céc khéi khac. Néu co su khac biét thi nd s& khdng cho phép dix liéu dy
duoc ghi vao bén trong Blockchain. D6 1a cach Blockchain duoc thiét ké dé chéng lai

su thay doi dit liéu.

Vi du: Truong hop néu cé thay doi trén 1 khdi. O ddy minh gia sir hacker tan cong

va thay ddi thdng tin trén khdi A. Tai thoi diém do:

- M4 hash cua khéi A bi thay doi.

- Heé thdng sé& so sanh ma hash d6 véi vai ma hash khéi truée d6 & phat hién ra
sai léch.

- Nhu vay hacker phai thay ddi hash caa khéi trudc A. Hé thdng lai phat hién ra
sai léch ¢ khdi A-1. Hacker phai tiép tuc thay doi hash cua khéi A-2.

- Nhu vay dé thay doi duoc giao dich thi hacker phai thay doi tat ca cac khéi vi co

ché dong thuan.
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Hinh 2-1: Thudt todn Blockchain khi théng tin thay déi trén 1 khéi trong chudi.
Néu trong mang lugi c6 mot block bi thay d6i, di liéu nay duoc so sanh vai cac
dir liéu cua cac khdi khac. Néu co su khac biét thi n6 s& khdng cho phép dir liéu iy duoc
ghi vao bén trong Blockchain. D6 1a cach blockchain dugc thiét ké dé chéng lai su thay
doi dit lieu.
Thuat toan dong thuan ciing 1a mot phan khéng thé thiéu cia mot blockchain, d6ng
vai tro cbt 16i gitr cac blockchain hoat dong mét cach phi tap trung va bao mat. O thoi

diém ban dau, co ché dong thuan Proof of Work cua Bitcoin 1a lya chon chinh cua cac



developer, tuy nhién toi thoi diém hién tai, da co rat nhiéu co ché dong thuan khéac nhau.

Trong d6, pho bién nhét 1a Proof of Stake.
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Hinh 2-2: Kién triic mgng Blockchain®
Céc blockchain can thuat toan déng thuan boi vi ddy chinh 1a co ché tao dung va
duy tri su phi tap trung ngang hang ciia mang ludi. Thay vi mot vai ca nhan hay to chirc
kiém soat toan bo hé thong, blockchain cho phép ai ciing c6 thé tham gia mang ludi

bang céch tré thanh mot node.

Co ché dong thuan ciing 13 16p bao vé vitng chic cua blockchain khoi viéc thay
d6i dix liéu cling nhu chdng lai céc giao dich gian lan cua hacker, nho ¢6 co ché dong
thuan, mot giao dich s€ luon dugc xac thuc boi cac node trong mang ludi mot cach

ngang hang.

Néu cac co ché déng thuan lubn on dinh, viing chic va an toan, s& khdng c6 mot
bén nao co thé khai thac hay tan cong vao blockchain. Cang cé nhiéu node/validator,
blockchain dé cang trd nén bao mat va phi tap trung. Piéu nay dong nghia véi viéc

Bitcoin va Ethereum 12 2 blockchain an toan nhat cho téi hién tai.



TOTAL NUMBER OF VALIDATORS ON POPULAR BLOCKCHAINS

«
@ COINGS

Hinh 2-3: Sé lirong validator trén céac blockchain phé bién (khdng tinh Bitcoin)?
Co ché dong thuan duoc biét d¢én chinh la mot trong dac tinh quan trong anh huong
kha ning mo rong va tinh an toan caa mdi nén tang tién ma hoa. Co ché nay ton tai
nham ngan chan van dé chi tiéu 2 1an trén Blockchain (double spending). Xét tir goc do
dau tu, co ché dong thuan 1a mat trong nhitng tiéu chi quan trong khi lya chon bat ky

ddng tién ma hda nao.

Co ché ddng thuan 1a mot co ché chiu 16i dwgc sir dung trong cac hé théng may
tinh va chudi khéi dé dat duoc thoa thuan mong mudn vé mét gia tri dix liéu hoic mot
trang thai duy nhat ciia mang giita cac qui trinh phan bé hoac hé thong da tac nhan. No

rat hitu ich trong viéc luu trit hd so so véi cac co ché khac.
Noi dung vé Co ché dong thuan:

Trong bat ki hé théng tap trung nao, ta co thé ké dén nhu co so dir liéu chira théng
tin chinh vé gidy phép lai xe & mot qudc gia, quan tri vién trung tam c6 quyén duy tri
va cap nhat co sd dit liéu. Cac cdng viéc cap nhat nhu thém, x6a, cap nhat tén ctia nhiing
ngudi da diéu kién cho mot sé gidy phép nhat dinh duoc thuc hién béi mot co quan

trung wong chiu trach nhiém duy tri h6 so géc.

2 https://coin98.net/thuat-toan-dong-thuan-blockchain-la-gi
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Céc chudi khéi cong khai hoat dong gidng nhu cac hé théng phan cap, tu diéu
chinh trén qui mé toan cau ma khéng cé bat ki co quan tiy quyén nao. Ching lién quan
dén sy dong gop cua hang traim ngan ngudi tham gia, nhitng ngudi 1am viéc xac minh

va xac thuc céc giao dich dién ra trén chudi khéi va trén cac hoat dong khai thac khoi.

Trong trang théi thay di linh hoat cua chudi khdi, cac so cai dugc chia sé cong
khai nay can mét co ché hiéu qua, cdng bang, thuc té, thiét thuc, dang tin cdy va an toan
dé d¢am bao rang tat ca cac giao dich dién ra trén mang Ia chinh thdng va tat ca nhing
ngudi tham gia déng y vé tinh trang cua so cai. Nhiém vu cuc ki quan trong nay duoc
thuc hién boi co ché dong thuan, 1a mot bo qui tic quyét dinh sy dong gdp cua nhiing

ngudi tham gia khac nhau trén nén tang chudi khoi.

C6 nhiéu loai thuat toan vé co ché déng thuan khac nhau hoat dong trén cac nguyén

tac khac nhau.

B3 cane | Blockchain Consensus Algorithm
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Delegated BFT Proof of Burn
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Hinh 2-4 : Cac thudt todn dong thudn blockchain nai tiéng
2.2 Cac co ché dong thuan pho bién:
2.2.1 Proof-of-work (PoW) — Minh chirng lam viéc:

Proof of Work 14 thuét toan ddng thuan blockchain dau tién ra doi, thuat toan nay

duoc sir dung boi Bitcoin - dong tién ma hoa dau tién trén thé gioi.

10



Proof of Work (PoW) hay con goi 1a bang chirng cong viéc. Vi co ché dong thuan
nay, cac node s& sir dung src manh may tinh dé giai cac bai toan tao ra ma hash. Node
dau tién giai bai toan, gianh quyén xéc thuc giao dich, sau d6 s& dugc nhan phan thudéng
la BTC. Qua trinh nay duoc goi 1a “mining” (dao coin), trong d6 cac node dong vai tro

la cac miners (thg dao).

Khi mot node giai bai toan va xac nhan giao dich, giao dich d6 ciing s& dugc kiém
tra va xac nhan bai tat ca cac node khéc trong mang luéi. Néu cau tra 161 duoc thong
qua, tat ca cac node s& thém giao dich nay vao blockchain, 1am cho blockchain cé thé

dé dang xac minh va dong b hoa.

Chinh bai vi viéc s dung sac manh mdy tinh dé bao mat cho blockchain, Proof
of Work yéu cau mét luong tiéu thu dién 16n ciing nhu chi phi kha dat d6 cho cac phan

ctrng bat bugc.

Thém nita, mot block trén mot blockchain Proof of Work ciing can nhiéu thai gian
hon dé dugc tao ra va xéac thuc, diéu nay 1am cho thuat toan nay kém hiéu qua va ton
tai nguy@n (tham chi 12 khéng than thién véi mai tredng) hon cc thuat toan dong thuan
khac.

Pay 1a co ché ddng thuan dau tién va gan lién véi Bitcoin (BTC), Ethereum
(ETH)....

Proof of Work Consensus

333Bbe694f50c5f33
8814986cdf06B6453
aB88b8af424d792af
4b8202398f392

Hinh 2-5: Co ché dong thudn Proof of Work
11



Uu diém: La giao thic dau tién, Proof-of-work (PoW) di ching minh kha ning

phuc hdi ciia no trudc cac cudc tan cong ndi bo va bén ngoai.

Nhuoc diém: Proof-of-work (PoW) bi chi trich vi nhiéu ly do. Proof-of-work
(PoW) tiéu thy nhiéu nang luong, voi mét s6 wdc tinh chi ra nang lugng mang Bitcoin
tidu thu & cung cap d6 vai 159 qudc gia. Cac nha phé binh cua Bitcoin nhu Andrew
Tayo da chi ra ring phan I6n ning lwong nay bi 1ang phi, vi chi c6 mét thg mo cudi
cuing c6 thé khai thac ting khéi (duoc chap nhan), bat ké c6 bao nhiéu nguoi tham gia

cudc dua dén dé truée.

Bitcoin hién nay chii yéu dugc khai thac bang cach st dung ASIC (vi mach danh
riéng cho giai ma thuat toan dao), vi vay khai thac moé bi chi phéi bai cac to chuc 16n
nhu Bitmain, c6 thé du kha nang phan ciing can thiét dé khai thac & quy mé 16n. Piéu
nay tap trung sitc manh khai thac vao tay caa mot sé it, dan dén viéc mot sé nguoi trong
cong dong goi Bitcoin 12 mot loai tién té tap trung. Mic di mot sé dong tién ma hoa
nhu Vertcoin ¢d gang duy tri viéc chéng lai-ASIC bang cac thuat toan thay d6i thuong

xuyén, n6 1a mot thach thac I6n ¢ phia trudce véi cac nha san xuat ASIC.

2.2.2 Proof-of-stake (PoS) — Minh chiing ¢6 phan:

Proof of Stake (PoS), hay con goi la biang ching c6 phan, 14 co ché thuét toan dong
thuan pho bién nhat hién nay, duoc sir dung dau tién boi Ethereum. Thay vi sir dung
sac manh may tinh, Proof of Stake yéu cau cac node tham gia xac thuc giao dich phai
ky gui (stake) mot s6 lwong nhat dinh native token cua blockchain dé gianh quyén tham

gia xac thuc va tao khéi.

Thuong céc blockchain st dung Proof of Stake s& yéu cau mét sé lwong token toi
thiéu dé duoc tham gia lam validator. Vi du, dé tré thanh validator caa Ethereum, nguoi
ding sé& phai stake it nhat 32 ETH (khoang 33 nghin USD tai thoi diém viét bai). S6
token nay duoc dit coc dé dam bao céc node hoat dong tét, tuc 12 néu node do6 offline
qué lau hoic c6 nhitng hanh vi gian lan, sé token da stake c6 thé bi thu mét phan hoac

mét toan b tuy thudc vao mirc do.
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Validator node trong mang ludi Proof of Stake sé nhan dugc phi giao dich lam

tang twong ung.

phan thuong. Khi mot giao dich giao dich dién ra, cac validator s& duoc chon ngau

nhién dé xéc thuc giao dich, sb luong token stake cang nhiéu ti 18 duoc chon ciing s&

Vi cac hoat dong trén, Proof of Stake 1a thuat toan tiét kiém chi phi, than thién

W' W

To add sach block to the chain, miners must compeds to
soive a mathematical puzzie by using their computing
power,

Al*

In order 1o add a malicious block in the chain, a user
have computing power mare than 51% of the network

The first miner to solve the mathematical puzzie is given
& reward to create @ block and addad it on the blockchain

V6i méi trudng hon Proof of Work. Dé trg thanh mét validator node ciing don gian hon

va khong phai sir dung céc thiét bi phan cting qua “khing”.

Proof-of- Stake

-

There is no compatition for the miners 1o create a block.
An glgorithm has been used %o choose 8 valdalor based
on he user's stake

In onder fo add a malicious block, a user have % own
51% of all the cryplocusrency on the network

al

There is no reward for making a block, 50 the validator or
the block creator takes a fransaction fees.

Hinh 2-6: So sdnh co ché dong thudn Proof-of-work va Proof-of-State



Proof-of-stake (PoS) lan dau tién dugc hinh thanh nhu mét cach dé tranh nhitng
vén dé 6 hitu voi Proof-of-work (PoW), chang han nhu tiéu thu ning luong. Trong md
hinh PoS, nhitng nguoi nam gitr nhitng dong coin c6 thé dat cuoc ching vao kha ning
khdi tiép theo 1a chinh xac. Néu c6, ho nhan dugc phan thuong. Néu ai d6 dit cuoc
nhitng ddng coin vao mot khdi ma khéi d6 co chira cac giao dich gian lan, ho s& bi

‘phat’ gia tri ¢6 phan (phan cuoc) cua ho.

Uu diém: Proof-of-stake (PoS) tiéu thy it nang lugng hon Proof-of-work (PoW).
Proof-of-stake (PoS) cling tich cyc trirng phat gian Ian, ngan chan hanh vi ltra dao gitra

cac nguoi Xac nhan.

Nhuoc diém: Khi cac nit xac nhan khong dong goép sitc manh tinh toan — duoc
goi 1a van dé “khong c6 c6 phan” — c6 nguy co ting 1én d6 1a PoS Blockchains ¢o thé
thay nhiéu nhanh hon PoW. Ngoai ra, Proof-of-stake (PoS) ung ho nhiing ngudi co
nhiéu dong coin nhat, dong thoi thuc day tap quyén vi nhirng nguoi nam git giau co
hon ¢6 thé dit cuoc nhiéu hon. Ddi véi PoS coin NXT, n6 di duoc ching minh duoc
rang 1am thé nao mot ngudi nam 6 phan cé thé ting vitng chac sé ¢6 phan cua ho dén

muc ho s& s¢ hitu hon 90% sé dong coin.

Sy chap nhan: Cac dy an sir dung thuat toan PoS thuan tly 1a Reddcoin, Decred
va NavCoin. C4c van dé voi thuat toan PoW 1a nhitng gi da khién Ethereum phai roi

khoi PoW thuan tay va ap dung Casper (mét giao thirc hdn hgp PowW / PoS).

2.2.3 Delegated PoS (dPoS) — PoS duoc iy quyén:

Delegated Proof of Stake (DP0S), hay con goi 1a bang chang uy quyén cb phan,
la phién ban phét trién cua Proof of Stake. PoS dugc ay quyén duoc phat minh boi
Daniel Larimer, d6ng sang lap cua Steem va CTO cua EOS, ca hai déu st dung dPoS.
O day, mang ludi s& bau cho ‘Nhan Ching’, ngudi dat duoc sy dong thuan dé thém
khdi tiép theo. Tuong tu nhu mé hinh PoS chuan, trong s6 biéu quyét cia ngudi tham

gia mang duoc xac dinh bang sb lwong token (ma théng b4o) mang ma ho nim git.

Thay vi chon validator ngau nhién nhu PoS, token holders s& chon mét sé cac

node chuyén nghiép dé cac node nay van hanh mang, bu lai, token holders s& duoc chia
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sé mot phan phan thuéng cho cdng viéc duy tri an ninh cho mang. Trong mdi block, sb

lwong delegators duoc chon dé xac thuc giao dich 1a giGi han va ngau nhién.

Ngoai ra, Delegated Proof of Stake c6 sb lugng validator ¢d giGi han, thuong giao
dong tur 10 - 100, so véi PoS nguyén ban, DPoS dugc danh gia 1a nhanh hon va hiéu

suat tét hon.
DPoS giup dam bao su trung thuc va cong bang bang viéc thuc hién céc hoat dong
bo phiéu lién tuc va ciing lién tuc x&o tron trong hé thong, dé dam bao nhitng ngudi

duoc chon la trung thuc va co trach nhiém.

Mbt s6 dy an str dung co ché nay 1a: Cosmos (ATOM), EOS (EOS), Tron (TRX)...

Delegated Proof of Stake (DPoS)

Hinh 2-7: Co ché dong thugn DPoS
Uu diém: PoS duoc uy quyén lam giam thoi gian tao khéi, vi cang it bén tham gia
vao mot sy dong thuan tir d6 ting tée do ra quyét dinh. Bang céach tranh st dung ASIC,

n6 khuyén khich phan cdp — nhung véi mot sé canh bao, nhu dugc néu ra dudi day.

Khuyét diém: Viéc sir dung ‘Nhan Chimng’ c6 nghia 1a sy phan cap hoan toan
khong bao gio dat duoc. Xem xét si khac biét gitra mot nén dan chu day du — tat ca céc
cdng dan bo phiéu cho tat ca cac vin dé — va mot nén dan chu dai dién, noi cac dai biéu

duoc bau dé dai dién cho cir tri.
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Vitalik Buterin (ngudi sang lap Ethereum) di viét mét 1oi chi trich vé PoS duoc
iy quyén, mo ta cach thuc giao thire ddng thuan nay c6 thé dian dén ché do phan biét
giai cap, véi cac cir tri c6 anh huang hinh thanh cac nhom, ching c6 thé két thic chung
cudc trong mot cudc tin céng nguy hiém. Larimer dd phan ¢ng phong tha manh mé véi

bai ding trén blog cla riéng 6ng co tidu dé& “Gidi han vé quan tri kinh té mat ma”:

“Vitalik dang tim kiém mét hop den kinh té — ma hoéa gia dinh ring cac chu thé
khdng thé dua vao viéc bo phiéu cho du qua hinh thie ¢b phan (phan biét giai cap) hoac

bai ca nhan (dan cha).”

Larimer két luan voi quan diém caa 6ng rang su dong thuan 1a vai trd cia mang
ludi, va rang “mdi cong dong co thé co dinh nghia riéng vé “ding va sai”, chi co thé

duoc do bang mot cude tham do y kién chu quan cua cac thanh vién cong dong”.

2.2.4 Proof of History (PoH)

Proof of History, hay con goi la bang chang lich sir, la thuat toan dong thuan kha
mai duoc giai thiéu bai Solana. Thay vi xét theo logic, PoH sir dung timeline giao dich
lam tai liéu tham khao. Vi vay, cac validator node cua mang Solana c6 thé tao cac block

tiép theo ma khdng can phai phdi hop véi toan bo mang luéi.

Vé co ban, Proof of History khong tinh toan output tir dir liéu input, thay vao d6
PoH sir dung mot tinh ning dé st dung cc output da co trude d6 lam input. Co ché nay
duoc xay dyung dé giai quyét van dé vé thoi gian trong cac mang phi tap trung ¢ noi

khong cd cling mdc thoi gian.

2.2.5 Proof of Authority (PoA)

Proof of Authority, hay con goi 1a biang chiing uy quyén, 1a thuat toan dong thuan
dua trén danh tiéng. Khac vai PoS, nhitng validators 1am nhiém vu xac thuc khi sé
khong duoc chon dua trén sé coin ho nim giit ma sé dya trén chinh danh tiéng cua

minh.

Luong validator cua mang ludi duoc gidi han, gidp cho Proof of Authority tré
thanh mot mé hinh c6 kha nang mo rong. Trong d6, cac giao dich dugc xac thuc boi
cac validator d3 duogc chon loc va phé duyét, ddy ciing chinh 13 nhitng ngudi diéu tiét

hé théng.
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PoA dé cao gia tri danh tinh, tic 1a nhitng ngudi duoc chon 1a cac validator ddng
tin cay, diéu nay gitp cho mét vai cdng ty va doanh nghiép c6 thé tng dung thuét toan
nay. Khong chi vay, thuat toan dong thuat PoA ¢ thé duoc coi 1a mot lva chon gia tri

cho cac ttng dung trong nganh hau can, chudi cung ung.

Pé c6 nhitng wu diém trén, PoA phai danh doi bang su phi tap trung, hi sinh sy
phi tap trung dé d6i lay hiéu suat va kha nang mé rong, hay ndi cach khac, mé hinh nay

chi 1am cac hé théng tap trung tré nén hiéu qua hon.

PoA duoc dé xuat lan dau tién boi cyu CTO caa Etherueum, Gavin Wood vao
nam 2017, sau d6 duoc stir dung boi Binance Smart Chain (BNB Chain) va cac exchange
chain khac nhu HECO, OKExChain, Gatechain, Cronos...

2.2.6 Proof of Contribution (PoC)

Proof of Contribution (tam dich la bang ching céng hién) giam sat hanh dong cua
tat ca validator trong mang ludi va xép hang céc validator d6 dua theo dong gop cua ho
- mot co ché kha twong dong voi hé théng tin dung xa hoi. Su uy tin cia mot nguoi

dung duoc danh gia dua trén s6 luong token di stake va cac giao dich trong lich st.

Trudc khi tham gia vao mang ludi, nguoi ding sé phai stake mot khoan tién goi
|l security deposit. Sau khi hoan thanh cac cong viéc tinh toan, cac node co céc két qua
duoc xéc thuc s& duge thuong phi giao dich va staked token tir cac node khong c6 két

qua chinh xac.

2.2.7 Proof of Reputation (PoR)

Proof of Reputation (tam dich bang chitng danh tiéng), 1a phién ban nang céap cua
Proof of Contribution. Tién trinh hoat dong cua PoR twong ddng véi PoC, diém khéc
biét 12 & cach chon validator. Trong khi ai cling c6 thé trg thanh 1 node cua mot

blockchain PoC, PoR y&u cau mot quy trinh chon loc khét khe hon.

Pé duoc tré thanh mat validator trén blockchain PoR, danh tiéng cia ngudi ding
phai 16n t6i muc viéc c6 cac hoat dong gian lan trén blockchain ngay 1ap tic c6 thé huy

hoai danh tiéng.
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Do d6, céc validator cia mang ludi thuong 1 cong ty. Day 1a khai niém tuong doi
triru twong vi hau hét cac cong ty tham gia vao hé thdng néu gian lan sé& bi anh huéng

dén danh tiéng, nhirng cong ty 16n s& thiét hai nhiéu hon.
Du &n tiéu biéu sir dung thuét toan PoR 12 GoChain Coin (GO)

2.2.8 Byzentin Fault Tolerance (BFT)

Byzantine Fault Tolerance (hay Hé thdng chiu 15i Byzantine - BFT) Ia hé théng
c6 thé giai quyét dugc van dé cua bai toan Byzantine. Diéu nay c6 nghia 13 hé théng
BFT cd thé tiép tuc hoat dong ngay ca khi mot s6 node bj 156i hoac thuc hién hanh dong

gay hai cho mang chung.

Thuat toan nay cho phép nhirng ngudi thuc hién xac minh quan Iy mdi trang thai
ctia mot chudi, dong thoi chia sé cac thong diép véi mot chudi khac, dé ¢ duoc nhing

ban ghi giao dich chinh xac va dam bao su trung thuc.
M6t s6 du an st dung thuat toan nay: NEO (NEO), Ripple (XRP), Stellar (XLM)...

2.2.9 Céc thuat toan dong thuan khac

Hién tai da xuat hién rat nhiéu co ché dong thuan khac nhau, phuc vu ca nhu cau
cong cong va riéng tu. Con mot vai cai tén khac co thé ké dén nhu Proof of Location
(PoL), Proof of Burn (PoB), Proof of Zero (PoZ), Proof of Weight (PoWeight), Direct
Acyclic Graph Tangle (DAG)...

Céc thuat toan blockchain nay kha kho dé thay d6i, do d6 ngudi ta thuong nghi
tGi viéc tao ra mot co ché méi. Nhiing blockchain méi hon véi nhitng co ché dong thuan

méi hon s& dem dén sy phat trién khdng ngirng caa blockchain trong tuong lai.
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