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Tém tit: Blockchain la mét cong nghé dot pha duoc irng dung rong rdi trong nhiéu linh vure, dic biét la trong linh vuc tién
d‘zen tir. Bai bao nay tdp trung nghién cuu cac khai niém cot 16i ciia cong nghe blockchain, co ché hoat déng, nhing ddc dzém
néi bdt ciing nhw g dung ciia né trong linh vuee tién dién tir. Ngodi ra, bai viét ciing phan tich cac thach thire hién tai va tzem
ndng phat trién trong twong lai. Két qua nghién ciru cho thdy blockchain khéng chi la nén tang cong nghé ciia cdc dong tién
dién tir nhw Bitcoin, Ethereum ma con hira hen mo ra ky nguyén moi trong giao dich tai chinh phi tap trung.
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Abstract: Blockchain is a breakthrough technology that is widely applied in many fields, especially in the field of cryptocurrency.
This paper focuses on studying the core concepts of blockchain technology, its operating mechanism, its outstanding features as
well as its applications in the field of cryptocurrency. In addition, the paper also analyzes the current challenges and potential for

future development. The research results show that blockchain is not only the technological foundation of cryptocurrencies such

as Bitcoin, Ethereum but also promises to open a new era in decentralized financial transactions.
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I. PAT VAN DE

Trong bdi canh Cach mang cong nghiép 4.0,
cong nghé blockchain ndi bat nhu mot nén tang
méi mé, c6 kha niang thay doi cach luu trir va
truyén tai dir liéu nhd tinh phan tan, minh bach va
khong thé thay d6i. Mot trong nhimg tmg dung tiéu
bieu nhét ctia blockchain 1a tién dién tir, v6i su ra
doi clia Bitcoin nam 2008 md ra thoi ky phat trién
manh mé& cua tai chinh s, hop dong thong minh va
cac Umg dung tai chinh phi tip trung (DeF1).

Tién dién tir khong chi 13 phuong tién thanh
toan ma con la kénh dau tu, cong cu tich trir tai san
va nén tang cho nhiéu ung dung coéng nghé. Tuy
nhién, blockchain va tién dién tur cling ddi mat voi
nhiéu thach thirc vé k¥ thuat, phéap 1y, dao dtc va
mdi truong. Vi vay, viéc nghién clru chuyén sau
vé ban chét, co ché, vu nhuoc diém va xu huong
phat trién cua cong nghé nay 1a can thiét.

Bai viét nham cung cap cai nhin toan dién vé
blockchain trong linh vuc tién dién tir, 1am rd khai
niém, co ché hoat dong, vai tro va tac dong, céac
ung dung thuc tién, thach thire va trién vong phat
trién, gop phan dinh hudng tmg dung hiéu qua va
bén viing cong nghé nay trong twong lai.

II. NOI DUNG NGHIEN CUU

2.1. Khai niém va dic diém ciia Blockchain

Blockchain, hay con goi 1 chudi khi, 1a mot
cong nghé luu trit va truyén tai thong tin bang
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cach lién két cac khéi dir liéu (block) lai v6i nhau
theo trinh ty thoi gian, tao thanh mot chudi khong
thé bi thay ddi néu khong co sy dong thuan cia
mang ludi. Mdi khdi chira mot tap hop céac giao
dich dugc x4c thuc, mot dau thoi gian (timestamp)
va mot ma bam (hash) ctia khéi trude do. Cau trac
nay gitip dam bao rang bat ky thay d6i nao trong
mot khdi déu sé anh hudng dén toan bo chudi, do
d6 1am cho viéc gian 1an hay gia mao dir liéu gan
nhu khong thé xay ra.

Mot trong nhimng dic diém ndi bat nhat cia
blockchain 1a tinh phi tap trung (decentralization).
Thay vi phu thugc vao mdt may chu trung tam,
dit liu dugc luu trir va duy tri trén hang nghin
nit mang (nodes) trén toan thé giéi. Tinh chat nay
gitip giam thiéu rui ro vé viéc mat dit liéu hoic tin
cong mang, dong thoi tang cuong tinh minh bach
va do tin cdy cua hé thong.

Ngoai ra, blockchain con mang cac dic diém
quan trong nhu:

« Tinh minh bach: Moi giao dich déu c6 thé
dugc truy xuat cong khai trén hé théng, nhung
danh tinh nguoi ding van dugce bio mat thong qua
ma hoa.

« Tinh bt bién: Sau khi mot giao dich duogc
xéac thuc va ghi vao chudi khdi, né khong thé bi
stra d6i hodc x6a bo.
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* Kha nang tw dong hoa: Thong qua cac hop
ddng thong minh (smart contracts), blockchain
cho phép thuc hién cac diéu kién va hanh dong
dugc 1ap trinh sdn ma khong can bén trung gian.

2.2. Phan loai Blockchain

Cong nghé blockchain ¢ thé duoc phan loai
thanh ba dang chinh, tiy theo dic diém quyén
truy cap va muc dich st dung:

a) Public Blockchain (Blockchain cong khai)

Pay 1a dang blockchain phd bién nhat, noi moi
ngudi déu c6 thé tham gia vao mang ludi, xem va
ghi dit li¢u, cling nhu tham gia vao qua trinh xac
thuc giao dich (vi du: Bitcoin, Ethereum). Public
blockchain mang lai mic dd minh bach va bao
mét cao nhd vao sd lugng 16n cac nut xac thye va
su phan quyén tdi da.

Tuy nhién, loai blockchain nay cling c6 nhugc
diém nhu téc do xir Iy cham va tiéu tén nhiéu nang
lugng, do can sy déng thun tir nhiéu nat mang.

b) Private Blockchain (Blockchain riéng tw)

Private blockchain chi cho phép mét sb to chirc
hodc ca nhan xic dinh quyén tham gia va véan
hanh. N6 thuong duoc sir dung trong céc to chirc
tai chinh, doanh nghiép dé dam bao quyén kiém
soat dir liéu va t6i wu hiéu suét.

Maic du it phi tap trung hon, nhung private
blockchain lai ¢6 wu diém vé toc do xir 1y, kha
ning mé rong va dé quan ly. Tuy nhién, diéu nay
ciing khién né dé bi kiém soat boi mot sé thuc thé
trung tam, tor d6 lam gidm tinh minh bach va kha
ning chong gian lan.

¢) Consortium Blockchain (Blockchain lién minh)

La sy két hop gitta public va private blockchain,
consortium blockchain cho phép mét nhom to
chirc cing quan 1y hé thong blockchain. Mdi to
churc s€ gitr mot vai tro trong vi¢e xac thuc giao
dich va duy tri hé thng.

Loai blockchain nay dugc xem la gidi phéap
trung gian pht hop trong nhiéu linh vuc nhu tai
chinh lién ngan hang, logistics, bao hiém, y té...
Consortium blockchain két hop dugc wu diém
ctia ca hai mé hinh trén, dong thoi giam bdt dugc
nhitng rui ro lién quan dén tap trung quyén luc
hodc thiéu minh bach.

2.3. Tién dién tir va vai trd ciia blockchain

2.3.1. Tién dién tir 1a gi?

Tién dién tir (cryptocurrency) la mot dang tai
san ky thuat s6 sir dung mat ma hoc dé bao dam
an toan cho cac giao dich, kiém soat viéc tao ra
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cac don vi tién moi va xac minh viéc chuyén giao
tai san. Khong giong nhu tién phap dinh do chinh
phu phat hanh (fiat money), tién dién tir ton tai
hoan toan duéi dang k¥ thuat s6, khong c6 dang
vat Iy nhu tién gidy hodc xu. Dic diém nbi bat ciia
tién dién tir 1a hoat dong hoan toan trén nén tang
blockchain, khong can mét to chirc trung gian nio
nhu ngan hang hay t6 chirc tai chinh dé thuc hién
giao dich hoac luu trir.

Pong tién dién tir dau tién va ndi tiéng nhat
la Bitcoin (BTC), dugc giéi thi€u vao nam
2008 trong ban bao cao “Bitcoin: A Peer-to-Peer
Electronic Cash System” cua Satoshi Nakamoto.
Bitcoin m¢ ra ky nguyén tai chinh phi tap trung
(decentralized finance - DeFi), noi nguoi dung co
thé giri, nhan va luu trir tai san ma khong can phai
tin tudng vao bén thu ba.

Tién dién ttr hién nay duoc st dung trong nhiéu
linh vuc: thanh toan truc tuyén, dau tu, phat hanh
tai san sd, tro choi dién tir, tham chi ca trong linh
vuc tur thién, y té va chudi cung ung.

2.3.2. Vai trd ciia Blockchain trong tién dién tir

Blockchain chinh 14 nén ting c6ng nghé thiét
yéu tao nén tinh dic thu va vuot troi cua tién dién
tir so voi cac hinh thirc tai san truyén thong. Vai
tro clia blockchain déi véi tién dién tir c6 thé dugce
phan tich trén nhidu phuong dién nhu sau:

a) Pam bao tinh minh bach va bat bién

Mbi giao dich tién dién tir duoc ghi lai trong
mot khéi di liéu, sau do lién két véi cac khéi
trude va sau trong chudi khéi. Didu nay dam bao
r?mg lich str giao dich 1a cong khai, dé dang kiém
tra nhung khong thé bi sira doi. Pay 1a co s¢ dé
xay dung long tin trong mot hé thong tai chinh phi
tap trung.

b) Loai bé bén trung gian va giam chi phi

Trong hé thong tai chinh truyén théng, cac giao
dich thuong phai thong qua ngan hang, cong ty
thé hoac nha cung cép dich vu thanh toan. Céc t6
chirc nay dong vai tro xac minh va luu trix dir liéu,
ddng thoi thu phi dich vu. Vi blockchain, toan
bd qua trinh giao dich dién ra ngang hang (peer-
to-peer), gitip giam chi phi, ting toc do va loai bo
phu thude vao bén thur ba.

¢) Bdo mit cao

Nho vao cac co ché mat ma va thuat toan déng
thuan, blockchain cung cdp kha ning bao mat
manh mé&. Cac thong tin dugc ma hoéa va phan
tan khap mang ludi, khién cho viéc tin cong hé
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thong tré' nén cuc ky kho khin va tén kém. Dé
thay ddi mot giao dich da xac thyc, ké tn cong
can kiém soat hon 51% sitc manh mang ludi, diéu
nay gan nhu 1a bat kha thi d6i v6i cac mang 16n
nhu Bitcoin hoac Ethereum.

d) Ting tinh toan ciu va kha ning tiép cin

Blockchain cho phép bt ky ai trén thé gidi co
két ndi Internet déu c6 thé tham gia hé thong tai
chinh toan cau ma khong can diéu kién phuc tap
nhu tai khoan ngan hang hay hé so tin dung. Piéu
nay dic biét co y nghia véi ngudi dan ¢ cac qudc
gia dang phat trién, noi hé thong ngan hang con
yéu kém hodc thiéu sy bao phu.

) Ho tro cac chirc ning m& réng nhu hop
dong thong minh va token héa

Blockchain khong chi luu trit thong tin giao
dich don thuin ma con 6 thé thuc hién céac chuong
trinh ty dong hoa qua hop dong thong minh (smart
contracts). Cac hop ddng nay cho phép tao ra cac
ung dung tai chinh phi tap trung (DeFi), h¢ sinh
thai token, NFT va nhiéu dang tai san s6 khac.

2.4. Nguyén ly hoat dong cia blockchain
trong tién dién tir

Cong nghé blockchain 1a nén tang hoat dong
cdt 181 cho cac loai tién dién tu, trong do ndi bat
1a Bitcoin va Ethereum. D¢ hiéu 18 1y do tai sao
blockchain ¢ thé duy tri hé théng tién dién tir
minh bach, bao mat va phi tap trung, can lam rd
ba yéu td chinh: co ché déng thuén, ky thuat ma
hoa va cau trac giao dich.

24.1. Co ché dong thuin (Consensus
Mechanism)

Co ché dong thuan 13 qua trinh dé cac nut
(nodes) trong mang ludi blockchain dat dugc su
théng nhét vé dir liéu, tir d6 xac nhén cac giao
dich hop 1& va thém chiing vao chudi khéi. Trong
modi truong phan tan va khong c6 may chu trung
tam nhu blockchain, co ché dong thuan dong vai
tro thay thé chirc ndng xac minh ciia bén thi ba.

Mot s6 co ché dong thuan phod bién hién nay:

a) Proof of Work (PoW)

Puoc str dung béi Bitcoin va nhiéu blockchain
doi dau, PoW yéu cdu cac nat tham gia (tho dao
— miners) giai mot bai toan mat ma phtrc tap. Nut
dau tién tim duogc 101 giai s& dugce quyén thém mot
khéi méi vao chudi va nhan phan thudng (block
reward). Bai toan trong PoW réat kho giai nhung
dé kiém tra, dam bao rang viéc gian 14n 1a vo cling
t6n kém.

Uu diém:

« Bao mat cao, chéng tin cong hiéu qua.

« D dugc kiém chimg qua thoi gian véi Bitcoin.

Nhuoc diém:

« Tiéu tén nang lugng 16n.

« Téc do xu 1y giao dich cham (Bitcoin: ~7
giao dich/giay).

b) Proof of Stake (PoS)

Trong PoS, nguoi tham gia (validators) khong
phai giai bai toan phuc tap ma duoc lya chon xac
minh khdi dua trén sb lugng tién dién t&r ma ho
dang “cam cb” (stake). Ai stake cang nhiéu thi xac
suat duoc chon cang cao. Ethereum hi¢n nay da
chuyén sang sir dung co ché nay.

Uu diém:

« Tiét kiém nang luong hon PoW.

* Toc do giao dich cao hon.

Nhuoc diém:

« C6 thé gay tap trung quyén lyc néu mot vai ca
nhan nim giit nhiéu tai san.

¢) Céc co ché khac

* Delegated Proof of Stake (DPoS): Nguoi
dung bau chon dai dién xac minh khdi.

* Proof of Authority (PoA): Cac thyuc thé co
thim quyén duoc chi dinh xac minh.

* Byzantine Fault Tolerance (BFT): Buogc st
dung trong mot s6 blockchain doanh nghiép dé
dat ddng thuan ngay ca khi ¢ cac nat doc hai.

M3i co ché déng thuan ¢6 uu va nhuge diém
riéng, tuy thudc vao muc ti€u cua mang blockchain
1a phi tap trung, toc d6, hay bao mat.

2.4.2. Ma hoéa va bio mat (Cryptography
and Security)

Blockchain img dung manh mé céc thuat toan
mat ma hoc dé dam bao tinh toan ven, xac thuc va
an toan cua thong tin.

a) Thuat toan bam (Hash function)

Thuét toan ph6 bién nhat 1a SHA-255 (Secure
Hash Algorithm), dugc dung trong Bitcoin. Mdi
khdi s& duge gan mot ma bam duy nhat, va khoi
tiép theo s& chira ma bam cta khdi trude, tao thanh
mot chudi lién két chat ch&. Chi can thay doi mot
bit dir liéu trong khdi, ma bam s& thay d6i hoan
toan, 1am cho khéi d6 khong con hop 18.

b) Chir ky sb (Digital Signature)

Mobi nguoi dung blockchain s¢ hitu mot cip
khoa: khoa riéng (private key) va khoa cong khai
(public key). Khi tao giao dich, ho sir dung khoa
riéng dé ky, tao thanh mot chir ky sd. Cac nut
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mang khac dung khoa cong khai dé xac minh giao
dich c6 dung la cua nguoi gl hay khong.

¢) Mi héa ddi xirng va bat ddi ximg

Blockchain chu yéu dung ma hoa bat ddi xtng
dé trao d6i thong tin mot cach bao mat ma khong
can chia sé khoa bi mat. Pay 13 co so cua vi tién
dién tr va céc giao dich ca nhan.

d) Co ché chéng gian lin

Nho ma hoa va phéan tan, blockchain c6 kha
nang chéng lai cac kiéu tan cong nhu:

« Double Spending: Khong thé chi tiéu cing
mot dong tién hai lan.

* 51% Attack: Doi hoi kiém soat phan 16n strc
manh mang dé thao ting hé thong, nhung rat khé
thuc hién vdi cadc mang 1on.

2.5. Ung dung thuc tién

Blockchain hi¢n nay khong con gidi han ¢ vai
tro 12 nén tang cho cac dong tién nhu Bitcoin hay
Ethereum, ma da phat trién thanh mot hé sinh thai
da dang véi nhiéu tng dung mang tinh dot pha.

2.5.1. Giao dich tai chinh khong cin trung
gian (Peer-to-Peer Payments)

Nho blockchain, cac giao dich tai chinh xuyén
bién gidi tré nén nhanh chéng, minh bach va tiét
kiém. Mot s6 tmg dung phd bién:

« Bitcoin (BTC): Dung dé chuyén tién va luu
trir gia tri nhu “vang k¥ thuat s5”.

« Ripple (XRP): Tap trung vao chuyén tién
xuyén qudc gia cho céc td chirc tai chinh.

* Litecoin (LTC), Stellar (XLM): Phi giao
dich thép, tdc do cao, thich hop cho thanh toan
nho 1€.

2.5.2. Tai chinh phi tip trung (DeFi —
Decentralized Finance)

DeFi 1a mot trong nhimng linh vyc phat trién
manh nhat nho blockchain. N6 cho phép moi
nguoi tiép can cac dich vu tai chinh nhu:

* Cho vay va di vay (lending/borrowing):
Dapps nhu Aave, Compound hoat dong hoan toan
tu dong.

* Giao dich phi tap trung (DEX): Uniswap,
SushiSwap cho phép nguoi dung giao dich truc
tiép ma khong can san tap trung.

* Tao thu nhap thu dong (yield farming,
staking): Nguoi dung cung cip thanh khoan dé
nhan 13i suit hodc phan thuong.

Loi ich cua DeFi:

« Khong can KYC phirc tap.

« Truy cép toan cau 24/7.
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« Minh bach va c6 thé kiém toan.

Tuy nhién, DeFi ciing d6i mit v6i rai ro nhu
16i hop dong thong minh, thanh khoan thap va tan
cong flash loan.

2.5.3. Token hoéa tai san va NFT

Blockchain gitip bién tai san vat 1y va ky thuat
s6 thanh cac token:

« Security Tokens: Pai dién cho c6 phan cong
ty, bat dong san, vang...

« Utility Tokens: Dung trong hé sinh thai phan
mém nhu BNB (Binance), UNI (Uniswap).

* NFT (Non-Fungible Tokens): Pai dién cho
tai san sd doc nhit — tranh, nhac, game item...
Céc nén tang nhu OpenSea, Blur cho phép mua
ban NFT dé dang.

NFT m¢ ra thi truong méi cho nghé si, nha
phat trién game, va nganh cong nghiép giai tri.

2.5.4. Chudi cung vng (Supply Chain)

Blockchain c6 thé theo doi hang héa tir noi san
xuét dén tay ngudi tiéu dung:

« IBM Food Trust str dung blockchain dé truy
xuét ngudn gbe thue pham.

« VeChain cung cép giai phap xac thuc san
pham cao cdp nhu ruou vang, tai xach, dong ho.

Ung dung nay gitp chong hang gia, tang do tin
cay va minh bach cho nguoi tiéu dung.

2.5.5. Bo phiéu dién tir (E-voting)

Mot s6 chinh phii va to chirc da thir nghiém dung
blockchain dé td chirc bau ct, véi cac uu diém:

* Dam bdo tinh minh bach, cong khai
kiém phiéu.

« Kho gian 1an, kho sira d6i phiéu bau.

« Tiét kiém chi phi t6 chirc, nhan su.

Dui con nhiéu rao can phap 1y, nhung blockchain
1a giai phap ddy htra hen cho viéc dan chi hoa va
minh bach héa cac cudc bau cir trong tuong lai

1. KET LUAN

Cong nghé blockchain di va dang khang dinh
vi thé 1a mot trong nhitng d6t pha 16n cua thoi
dai s6, dac biét trong linh vuc tién dién tu. Véi
co ché van hanh phi tdp trung, minh bach, bao
mat cao va kha nang tuw dong hoa thong qua hop
ddng thong minh, blockchain di lam thay d6i
cach con ngudi giao dich, luu trir va trao d6i gia
tri trén toan cau.

Thong qua viéc nghién ctru sdu vé cac khai
niém cot 13i, nguyén 1y hoat dong, vai trd va ing
dung thyec tién, bai bao cho thdy blockchain khong
chi 14 nén tang cong nghé ding sau cac dong tién
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nhu Bitcoin, Ethereum ma con 1a dong lyc thtc
day sy phat trién ctia hé sinh thai tai chinh phi tap
trung (DeFi), tai san s (NFT), va cac mo hinh
kinh té s6 méi nhu Metaverse va Web3.

Tuy nhién, nhu bat ky cong nghé mdi nao,
blockchain ciing dang d6i mat véi nhiéu thach
thue: tir tbe do xur 1y, tiéu thu nang luong, cho dén
cac van dé phap 1y va trai nghiém nguoi dung. Dé
cong nghé nay thuc su bén virng va phd bién, can
c6 su phdi hop chit ché giita cac nha phat trién,
chinh phii, doanh nghiép va cong dong ngudi ding
nham: Téi wu héa k¥ thuat (sharding, layer 2...);

Thiét 1ap khuon kho phap 1y minh bach; Nang cao
nhan thirc va k¥ ning sd cho nguoi st dung.

Twong lai cua blockchain trong linh vuyc tién
dién tr 1a rat trién vong. V&i xu hudng chuyén doi
s0 toan cau, sy xuét hién cua tién k¥ thuat sé qudc
gia (CBDC) va su két hop v6i Al IoT cong nghe
chudi kh01 ¢6 thé trd thanh “xwong song clia nén
kinh té s6 thé ky 21. Do d¢, viéc tiép tuc nghién
clru, hoan thién va tng dung blockchain mot cach
c6 trach nhiém 13 huéng di tat yéu dé khai thac tdi
da tiém ning cong ngh¢, dong thoi bao vé quyén
loi va loi ich chung cua cong dong.
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