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Gigdi thiéu

Mang 1udi chudi khéi 1a clu trac di liéu phic tap. Cac giao dich lién tuc dan xen trong chudi, tao ra déu

chan ky thuat s yéu cau theo déi va quan 1y can than dé duy tri tinh toan ven va do tin cay cta s cai co ban.

Hai sb cai ké toan chinh tén tai trong khéng gian blockchain: chudi khéi dya trén UTXO (vi du:

Bitcoin) va chudi Tai khoan / Sé du (Ethereum va cac chudi khac).
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Cardano két hgp mo hinh UTXO cla Bitcoin véi kha ning xd 1y cac hgp ddng thong minh thanh mot mo hinh ké& toan
Pau ra giao dich chua dugc trd trudc md rong (EUTXO). Viéc ap dung EUTXO tao diéu kién thuan 1¢i cho viéc trién
khai

hop ddng vao chubi Cardano.

The EUTXO model
M6 hinh EUTXO cung cép nhiing uu diém doc dao so v&i cac md hinh ké toan

Offers unlque khdc. Vi du: sy thanh céng hay thit bai cta viéc xac thyc giao dich chi phu

thudc vao ban than giao dich va cdc diu vao cda né, chd khong phu thudc vao bat
advantages over ky thd gi khac trén blockchain. Do d6, tinh hgp 1é clGa mdét giao dich c6 thé
dugc kidm tra ngoai chudi, trudc khi giao dich dugc giii dén

other accounting

chubi khéi. Mot giao dich vin c6 thd that bai néu mot sé
models.

giao dich ddng thdi st dung mét ddu vao ma giao dich dang mong dgi, nhung

néu t&t ca cac diu vao van con,
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giao dich dugc ddm bdo thanh céng. DPidu ndy hoan toan trai ngugc véi Ethereum,

ndi ma cac giao dich cé thé khong thyc hién dugc gidfla chiing.

Account/Balance

blockchain

output Y output

transaction

4 can succeed or fail

EUTXO

blockchain

output Y output

transaction

M transaction validity checked
offchain and then added

Hiéu dugc EUTXO doi hdéi ban phai hiéu mé hinh ké toan blockchain 13 gi, tai sao né can,

chdc nang va dac diem cda né.

M6 hinh ké toan blockchain 1a gi?

Moi céng ty, doanh nghiép hodc td chic thuong mai déu yéu cdu mot bang can ddi ké toan

dé ghi chép chinh xac vé 15i, 18, dong tién va cac théng sé khac. Bing cach duy tri ké

toan can than tét ca dif liéu nay, cac céng ty c6 thé, trong nhay mit, hinh dung tinh

trang tai chinh cla ho tai bat ky thdi diém nao. S& cai ké toan ctia mot cong ty cung

cdp mot 1gi thé khac: Kha nidng theo déi ngudn gdc va quyén sd@ hilu cla cac quy.
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Mang 1udi chubi khéi ciing yéu cdu moét mé hinh ké toan dé xac dinh ai s& hifu nhiing ddng tién nao (va bao nhiéu
ddng tién trong sé chung), theo déi nhiing dong tién d6 di dau, nhiing dong nao da dugc st dung hét va nhing

dong nao con kha dung dé chi tiéu.

M6 hinh UTXO so v&i mé hinh Tai khodn / S& du:

mot tdng quan ngén gon

Nhidu thap ky trudc, ké toan sii dung sé cai véi cac bat toan viét tay dé ghi chép vé chuyén déng clia cac quy.
Ngay nay, cac cong ty sU dung phién badn dién td cla cung mdt thd. Cac blockchain sd dung cdc giao dich nhu cac
ban ghi (gibng nhu cac muc nhap trén sé cai) dé theo d&i ngudn gbc va quyén s& hilu. Cac giao dich nay chia rat

nhidu thong tin (tién d¢én tif dau, chung di dau va bdt ky thay ddi nao con sét lai tu cac giao dich nay).

DUSi day 1a téng quan ngén gon vé& cac mdé hinh UTXO va Tai khoan / Sé du:

UTXO

...each additional

Trong mé hinh UTXO, chuyén doéng cua ndi dung dugc ghi lai trong
dang cta mot do thi xoay chiéu cé hudng trong dé cac nut 1a cac giao dich va transaCtlon
cac canh 1a cac dau ra giao dich,

trong d6 mdéi giao dich b sung tiéu tén mot sé Consumes Some

UTXO va thém nhiing c&i méi. Vi cla ngudi ding theo déi danh sach cac két qua
of the UTXOs and

ddu ra chua st dung dugc 1lién két véi tit cd cac dia chi do ngudi dung s& hiu

va tinh toan sé du clGa ngudi ding.

adds new ones.
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person A person B

input

a previous UTXO becomes
this transaction’s input

A 4

output output

this transaction’s UTXQO £ > m

payment output

UTX0, theo nhiéu cach, tudng ty nhu tién mit. Mot phép tuong tu tét 13 thé nay: hay
tudng tugng ban c6 50 d6 la trong vi cta minh. S6 tién nay cé thé dugc tao thanh tu
mot sé két hgp: hai t& 20 d6 la va mot t& 10 d6 la, bén td 10 d6 la va hai t& 5 do la,
va nhidu loai khac. Nhung bat k& hoadn vi, sé tién ($ 50) van bang nhau. UTXO hoat dong
theo céach tuong tu. Bat ky s du ndo ban c6 trong vi blockchain cda minh (vi du: 150
ddng tién) c6 thd dugc tao thanh tif nhidu két hop UTXO khac nhau, dua trén cac giao
dich trudc d6, nhung s6é du van gill nguyén. Néi cach khac, sé du dugc gill trong mot dia

chi vi nhdt dinh 13 tdng cda tit ca cac UTXO chua s dung ti cac giao dich trudc d6.

person A's wallet person B's wallet

20 20 10 10 10 10

3 UTXOs 5 UTXOs
50® balance 40® balance

Khai niém 'thay doi’ trong cac mé hinh UTXO

Gibéng nhu giao dich tién mat trong bat ky cla hang nao, UTXO gidi thiéu 'tién 1é&'.

Vi du, khi ban 1éy ra mét td 50 d6 la tu vi clha minh, ban khéng thé xé t& tién do

thanh nhidu phan nhé hon @& thanh todn cho mdt thd cé gid 15 d6 la chdng han. Ban phai
giao toan bd héa don 50 d6 la va nhan tién 1& tu¥ nhan vién thu ngan. UTX0 hoat ddng theo
cach tuong ty. Ban khong thé 'tach' UTXO thanh cac bit nhd hon. UTXO dugc si dung toan

b6 va thay ddi dugc trad lai cho dia chi vi clGa ban dudi dang UTX0 nhé hon.

) sé tay EUTXO



person A wants to
send person B 15®

person A's wallet person B's wallet

1 UTXO0 transaction 1 UTXO
5® balance 15@® balance
UTXOs are used Uu diém cda mé hinh UTXO

whole, and change
is given back to

Bing cach kidm tra va theo doi kich thudc, do tudi va sé

'
your Wa“et S lugng UTXO dugc chuyén di xung quanh, ngudi ta cé thé

address in the form trich xuit cdc sbé liéu chinh x&c vé viéc si dung blockchain

va hoat dong tai chinh cda chudi.
of a smaller UTXO.

blockchain
' . blockchain
data
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Cac md hinh UTXO cung clp cac 1gi thé khac. Vi du: khad ndng m§ rong tdt hdn nhd song song hgp ddng
théng minh va quyén riéng tu. Ngoai ra, logic giao dich dugc don gidn héa, vi mdi UTXO chi cé thé

dugc su dung mot 14n va toan bd, didu nay lam cho viéc xac minh giao dich don gidn haon nhiéu.

PAERERENERNEERERERERERERRNERENEELRERLRLER.

person A i . person B
« input spent .
’ (uimx o 2} '
1 1
i 2
om :
= new outputs =
"
' (UTXO0 5) -
n [ ]
| ]
Il U T X0 - 7 UTXO et
G ——< —
A »

transaction data stored
tn the blaeckchain

pé tdng hop UTXO:

« UTXO0 1a dau ra cla giao dich trudc dé, cé thé dudc chi tiéu trong

Tudng lai

+ Chudi UTXO khdng cé tai khodn. Thay vao d6, tién xu dugc luu trdl dudi dang danh sach cac UTXO,
va cac giao dich dugc tao ra béng cach sU dung cac UTXO hién cd va tao ra cac UTXO méi &

vi tri cda ching
« S du 1a tdng sb UTXO dugc kiém soat bdi mot dia chi nhat dinh

.« UTXO giéng tién mdt & chd ching sd dung 'tién 1&' va khéng thé phan chia (UTXO dugc sl dung

toan bd)
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M6 hinh Tai khoan / S6 du

Nhu tén da chi ra, cac mé hinh blockchain trién khai mé hinh ké toadn Tai khoan / Sé du sl dung tai

khodn (c6 thé dugc kiém soat bing khéa ca nhan hodc hgp ddng thong minh) dé gidf sé du tin xu. Trong mé hinh

nay, tai san dugc bidu thi dudi dang sb du trong tai khoan cua ngudi dung va sé du dugc luu trid dudi dang

trang thai toan cdu cla tai khoan, dugc gid bdi mbi nit va dudc cap nhat véi moi giao dich.

Theo nhiéu khia canh, chudi Tai khoan / Sé du (chéng han nhu

Ethereum) hoat dong theo cach tudng tu nhu ngan hang truyén théng

cac tai khodn. S6 du cta vi tang 1én khi tién xu

ky glii va gidm khi tién xu dugc chuyén di ndi khac. Sy khac biét quan

trong & day 1a, khéng gibng nhu

UTX0, ban c6 thé sd dung mdt phin sé du cta minh. Vi vay, vi du:

néu ban c6 100 ETH trong tai khodn cta minh, ban c6 thé gdi mot phan trong
s d6 (giad sd, 30 ETH) cho ngudi khac. S6 du két qud sé& con lai 70 ETH trong
tai khodn clia ban va dia chi ndi ban gfi tién d¢én s& tang thém 30 ETH. Khai

niém thay déi khéng &p dung trong cac mé hinh ké toadn Tai khoan / Sé du vi né

1lam trong nhiing cai UTXO.

updates the
global state to
show transfer
of 30 ETH

account B
10 ETH balance

40 ETH balance

=
@©
L
o
4
&
@
0O

-CARDANO

Account/Balance
chains operate in
a similar fashion
to traditional bank
accounts.
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D& téng hgp mé hinh Tai khoadn / S6 du:

M6 hinh ké& toan nay gibng véi céch hoat dong cla mét ngan hang

+ Ngudi diung c6 tai khodn gid sé du tién xu cta ho

C6 thé chi tiéu mot phan sé du

- Khéng &p dung khai niém thay déi.

M6 hinh EUTXO

pé hidu vé EUTX0, didu quan trong la phai hidu cach thic hoat doéng cua cac giao dich trong Cardano. Ddc

biét 1a vai trd cla dau ra va ddu vao cla giao dich.

Chdng ta can néi vé cac giao dich: Pau ra va bPau vao

Thlnk Of a Ky han giao dich thudng ggi 1én tiéng vang vé tai chinh. Mic

di y nghia nhu vay sé& ap dung cho Bitcoin (vi chubi khdi Bitcoin dudc

transaction as

sii dung dé chuyén tién

the action that gitfa cac ddng nghiép), nhiéu blockchain khac (bao gdm ca Cardano)
linh hoat hon nhiéu. Trong nhiing trudng hgp nay,

unlOCkS prOViouS thuat ngl 'giao dich' c6 nhiéu sic thai hon. Ngudi ta cé thé
Outputs coi cdc giao dich 1la sy chuyén giao gia tri.

’
and creates

Trong méi trudng blockchain, mdi giao dich c6 thé

new ones.

c6 mdt hodc nhidu dadu vao va mdt hodc nhidu
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két qud dau ra. Cac khai niém vé& PAu vao va Diu ra phai dugc hidu, néu ngudi ta mudn hidu
cach mot giao dich hoat dong va né 1lién quan nhu thé n3o dén UTXO. N6i mdt cach triu tugng,
hay nghi vé mét giao dich 1a hanh déng mé khéa cac ddu ra trudc dé va

tao nhiing cai mdi.

Transaction of 80 coins
person A person B

inputs

|lIEIEII| A\ 4
:

A4

Y

outputs
San lugng giao dich

Pau ra giao dich bao gém mot dia chi (ma ban cé thé coi 13 mot khoéa) va mot gia tri. pé
phu hgp véi sy tudng ty nay, chidl ky thudc dia chi la chia khoéa dé m& khoa ddu ra. Sau khi
md khéa, mét ddu ra cé thé dudc su dung 1am dau vao.

Cac giao dich mdi chi tiéu két qud dau ra cla cac giao dich trudc d6 va tao ra két quid

dau ra méi c6 thé dudc sl dung bdi cac giao dich trong tudng lai. M3i UTXO chi cé thé

dudc sl dung mot 1an va toan bd. Mdi dau ra cé thé dudc chi tiéu bdi chinh xac mot ddu vao

va chi mét dau vao.

person A transaction person B

T EE EEEEE S e =

UTXO with the
value of 20
coins

#

signature
+
wish to spend 15
coins

is then
unlocked and
becomes an...

- emmmEmEmEmmmomm

output
(1.5
] coins)

...input, ready
to be spent

consumed by
transaction

E s s s s sE s m

Y

|

<
~
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Pau vao giao dich

Piu vao giao dich 13 ddu ra cla giao dich trudc d6. Diu vao giao dich bao gbm mot con trd

va mot chd ky mat md dong vai tro la chia khdéa md khoa.

Con trd tham chiéu trd lai ddu ra giao dich trudc d6 va khoa sé&
mé dau ra nay. Khi mét diu ra dugc md khéa bdi mot dau vao,
blockchain sé& danh diu ddu ra d& md khéa 1a “dd chi tiéu”. Céc
dau ra mdi dudc tao ra bdi mdt giao dich nhdt dinh sau d6 c6 thé
dugc trd dén bdi cac ddu vao méi va do d6, chudi tiép tuc. Cac
ddu ra méi nay (chua dugc md khoa, tuc 1a da s dung) 1la UTXO.
Két qud diu ra chua dugc chi tiéu chi don giadn 1a két qua dau ra

chua dugc chi tiéu.

input includes a pointer
back to the UTXO that was
unlocked to create this input

Transaction inputs
include a pointer and
a cryptographic
signature that acts
as the unlocking key.

UTXO ready to be spent

in a new transaction

A4

-
+
cryptographic

signature

Tom lai, UTXO hoat dong nhu thé nao

N,
rd

z

Trong md hinh ké& toan UTX0, cac giao dich s dung cac két qud ddu ra chua sl dung tu

cac giao dich trudc d6 va tao ra cac két qua dau ra mdi cé thé dugc su dung lam dau vao cho

giao dich trong tudng lai.

-CARDANO 11
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Every blockchain Vi cla ngudi dung quan 1y cdc UTXO ndy va bat ddu cac
= 2 giao dich lién quan dén cac UTXO do ngudi dung sé hiu.
node maintains a

M&i ndt blockchain duy tri mét ban ghi cla

record of the tap hgp con cia tit ca cac UTXO tai moi thdi dim. Day dugc goi 1a

B6 UTXO. V& mat ky thuat, day 13 chainstate, dugc luu

subset of all i I
trld trong thu muc di 1iéu cua moi nut.

UTXOs at all times. Khi mot khéi méi dugc thém vao chudi, chudi sé
dugc cap nhat tuong lng. Khdi mdi nay chdia danh sach
cac giao dich méi nhadt (tdt nhién bao gdm cd ban ghi
cla cac UTX0 da& sU dung va cac giao dich mdi

dudc tao ké& tif khi héi thdo dugc cap nhat 1dn cudi). MEi ndt duy tri mot ban sao chinh

xac cla chainstate.

< output *

- output

UTXO0 is
unlocked
2 and becomes
| autRut | new input
-_‘:-output-.
new block g ¢

blockchain

EUTXO 1a mot co ché giao dich két hop:

+ Hgp ddng thdng minh: cdc UTXO khéa kin nay, ada, ndi dung gbc va NFT.

Ngu&i quan 1ly: dif 1iéu do ngudi dung cung clp dugc cung cdp dé m& khoa tai san bi khoa va chi tiéu
ho.

- Datum: dif 1iéu nhu diém cao, théng tin ngudi dung hodc théng tin khac cé 1lién

quan dén Ung dung cla ban
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« Bbi canh: théng tin nhu siéu di 1liéu vé giao dich dang dugc xac thuc.

EUTXO components

A
!

Contract

Smart contracts are
programmes stored
on the blockchain
that run when
preexisting
conditions are met.
They can be thought
of as locks that hold
UTXOs, ada on the
Cardano blockchain

D—n

Redeemer

The data passed from
the user to the smart
contract. In a simple
UTXO a redeemer
could be a signature
which provides proof
of ownership of the
UTXO and access to
the contents

Datum

A piece of information
that can be associated
with a UTXO. It is used
to carry script state
information such as
its owner or the timing
details (which define
when the UTXO can

be spent)

EUTXO0: 1y do déng sau sy lua chon cla Cardano

Context

The context is
essentially a summary

of the pending transaction
and includes information
about witnesses,
certificates as well as
how value is flowing

as it allows access to
transactions inputs

and outputs

M6 hinh ké toan UTXO 'vani' cua Bitcoin sé& khéng phii hgp v&i Cardano, vi Cardano dugc

thiét ké d& 1lam nhidu viéc hon 1a x{ 1y cac khoadn thanh toan. P&c biét, nhu cdu vé kha
nang dién dat 14p trinh nhidu hon cho chic ning hgp ddng théng minh d& yéu ciu mot giai

phap méi ('M& réng').

M6 hinh UTXO 'cd ban' c6é han ché vé& kha ndng 1ap trinh.

M6 hinh ké& toan Tai khodn / Sé du cla Ethereum da gidi quyét vdn dé cu thé nay bang viéc
phat trién sb cai Tai khodn / S6 du va cac tai khoan hgp dong 1ién quan. Nhung khi 1am
nhu vay, ngil nghia cia md hgp dong trd nén phdc tap hon nhiéu, didu nay cé téac dung
khéng mong muén 13 budc cac tac gid hgp ddng phai ndm bit diy dG cac sic thai cha ngd
nghia dé tranh viéc gidi thiéu c6 khd nang rdt tén kém

15 hdng trong ma.

13 sé tay EUTXO




Gidi phdp UTXO 'md rdng' sé& yéu cau hai phadn chic nang b sung ma mé hinh

UTXO hién tai khéng thé cung cép:

A powerful feature
of the EUTX0O model
is that the fees

1 - 8 c6 thé duy tri trang thai hgp ddng

required for a valid

transaction can be

2 - Pé c6 thé thyc thi ring cing mdét md hop dong 1la pl"edicted pr‘eCisely

dugc sU dung doc theo toan bd chudi giao dich. Pay dudc goi la tinh 1lién

prior to posting it.

tuc.

M6t tinh nang manh mé cda mdé hinh EUTXO la céac khoan phi can thiét cho mot giao dich hgp 1é cé thé
dugc dy doan chinh xdc trudc khi dang né. Pay la mot tinh nang déc ddo khong cé trong cdc mé hinh Tai khoan /

S6 du.

transaction

W E N EEEE NN NN NN NN NN NN NN NN NN NN NN

PR R L N

signature
or
contract
satisfied

(1) EUT X0
gCheCked then added

transaction to the
fee calculation blockchain

“ssssssssssssssmemen?®

EEEEEEEEEEEE .S S S SRS SRR SRS SRS

Plutus Core

Viéc trién khai EUTXO bao gom hai yéu té chinh giGp phan biét né véi md6 hinh Tai khoan / S& du: tap 1lénh va dif
1liéu. Tap 1lénh yéu cdu mot ngén ngd kich ban xac dinh, dugc chi dinh 16 rang va diéu quan trong la phdi xac dinh

loai dif 1liéu

CARDANO 14 & tay EUTXO



dugc gén vao két qua dau ra va dugc s dung nhu bd dinh nghia lai. Dii liéu cta Redeemer 1a mot kiéu dif

liéu don gidn (dai sé) co thé dé dang xac dinh trong Haskell.

Plutus Core, ngdn ngl kich ban cia Cardano, cung cép hai yéu tb nay. N6 la mot ngén ngdi don giadn va cé
chlic nang tuong tu nhu Haskell. That vay, mt tdp hgp con 18n cia Haskell cé thé dudc sd dung dé viét
cac tap lénh Plutus Core. Cac nha phat trién khong viét bdt ky ma Plutus Core ndo. Mot trinh cém thém

trinh bién dich Haskell tao ra tat cad cac tap 1lénh Plutus Core.

The implementation of
EUTXO includes two
Cac nat thyc thi cac tap 1lénh nay trong quéd trinh xdc thuc

giao dich 'tryc tidp' trén chubi. Cac tap lénh co thé khéa cac key elements that
UTXO0 duéi dang cdc tap lénh trinh xac thuc hodc duéi dang céc chinh

differentiates it from

N 2
sach duc tién, kiém sodt viéc in va ghi

mé théng bdo gbc. an Account/Balance
model: script and data.

Cac thu vién Haskell thich hgp don gidn héa viéc viét logic xac
thyc nhu vay bang céch cung cép cac kidu dif 1iéu cét 16i dé kiém tra cac giao dich trong qud trinh xac
thyc va bang cach cung cép nhidu chic nang trg gidp va trdu tugng cép cao hon. Didu nay cho phép cac

tac giad hgp dong tép trung vao logic nghiép vu va khéng phai lo 13ng vé& qua nhidu chi tiét cdp thép.

+ contract script
= EUTXO
data (datum)

CARDANO 15 S8 tay EUTXO




Lam thé nao dé md hinh EUTXO m& rdng UTX0?
EUTXO md réng mé hinh UTXO 'cd ban' theo hai hudng:

1. N6 khai quat khai niém 'dia chi' bang cach st dung phép tuong ty khéa va chia khoéa.
Thay vi gidi han khéa dbi véi khéa coéng khai va khéa déi véi chit ky, dia chi trong mo
hinh EUTXO cé thé chda logic tuy y dudi dang tap 1lénh. Vi du: khi mdt ndt xdc thuc mdt giao
dich, nut
xac dinh xem giao dich cé dugc phép sd dung mot )
ddu ra nhu mot diu vao. Giao dich sé& tra clu tap lénh dugc cung cdp bdi dia chi cla ddu ra va

s& thyc thi tap 1lénh néu giao dich c6 thé s dung diu ra lam dau vao.

“if coin price is above $X

UTXO + AND weekday = Wednesday = EUTXO

then unlock”

2. Sy khac biét thd hai gitfa UTXO va EUTXO 1a dau ra c6 thé mang (hdu nhu) dif 1iéu tluy y ngoai mot dia
chi va gia tri. Pidu nay 1am cho céac tap 1énh trd nén manh mé& hon nhidu bang cach cho phép chiing

mang trang thai.

a list of names =
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vUgt tréi hon so vdi UTXO 'vani'.

¢ day, chung toéi trinh bay didu gi 1am cho EUTXO trd nén doc dao va tai sao md hinh ké toadn nay lai

Cac tinh nang cda EUTXO

Tai sao n6 quan trong

Mdi UTXO c6 mdt dia chi, mot gid tri va mot
s6 1iéu, 1a mdt phan dif 1iéu theo hgp déng cu

thé. Datum con dugc goi 1la dbi tugng datum.

DI liéu dugc chuyén vao nhu mot déi

sé bd sung trong qua trinh xac thuc.

N6 cho phép mdt hgp ddng mang mot
s6 trang thai (datum) ma khéng can

thay ddi ms cua né.

Trinh xac thuc nhan dudc ngdl cdnh, dé la thong

tin vé giao dich

dang dudc xac thuc.

Théng tin nay dugc chuyén vao nhu mot déi sé

bd sung clia loai Ngii canh.

Théng tin dugc cung cdp trong ngi
cadnh cho phép

trinh xac thuyc dé thuc thi nhiéu
diéu kién tdt hon c6é thé véi mo
hinh UTXO 'trdn'. Dic biét, né co
thé kiém tra ddu ra cta giao dich
hién tai, didu nay rdt can thiét

dé& dam bao tinh lién tuc cua hgp dong.

EUTXO cung cp mot mdc dd truy cap nhit dinh
vao thdi gian bing cach thém khoang thdi gian

hiéu lyc vao céac giao dich.

Pay la khoadng thdi gian cda bo ve (dudc dinh nghia la

Khodng thdi gian nay cho phép bat
ky tap 1lénh nao dang chay trong
qué trinh xac thuc dé gia dinh ring

danh diu hién tai nam trong

khodng thdi gian d6, nhung tap lénh khong

17
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mot don vi tién trinh tang don diéu khéng biét gid tri chinh xac cda
trong hé thdng s cai. Diéu nay thudng dénh dau hién tai.
tuong Ung véi sd khdéi hodc chiéu cao

khéi) ma trong dé mdét giao dich cé thé

xd 1y.

Tai sao EUTXO lai vugt txdi han UTXO?

« Kha ndng phan quyén va bdo mat cla Cardano dudc cai thién hon so véi
Bitcoin. Cardano ciing cung cdp cac tinh nang hdp ddng théng minh vugt
tr6i so véi chudi Tai khodn / S6 du. « HS trd da tai san va hop doéng

thong minh. < Tinh linh hoat, bdo mat, dn dinh va kha nang md réng cao

hon. + Nhidu giao dich ddng thdi hon trén hé théng bang ching c phan chi
thu hat mot phan nhd ning lugng dudc yéu cau bdi chudi khdi bing chiing céng

viéc.

+ I0G da hgp tac vdi bdy blockchain dya trén UTXO khac thudc Lién minh UTXO dé
thic ddy ranh gidi cta sy ddi méi va kha ndng tudng tac, dong thdi cai thién

né han nifa.

EUTXO lam ban dap dé mé rong quy mdé Cardano vao nam 2022

M3c du né dua ra mét mé hinh va cdch suy nghi mdi, nhung EUTXO cung c&p cho céac nha
phat trién hgp dbng théng minh mét nén tang kha manh mé& va linh hoat dé xay dung va

triédn khai cac Ung dung cua ho.

Nam nay, Input Output Global Inc. dang tan dung sldc manh cda EUTXO dé tbi uu héa cac

hgp dong théng minh dugc xay dung trén Cardano theo ba cach:
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« Pau vao tham chiéu (CIP-0031) - Tap lénh Plutus cé thé kilm tra giao dich
d3u vao ma khong cin phai chi tiéu ching. Piéu nay cé nghia 1a khéng can thiét

phdi tao UTXO chi dé kiém tra théng tin do dau vao nim gidl

« Plutus Datums (CIP-0032) - Datums c6 thé dugc gdn tryc tiép vao dau ra
thay vi bam dif 1iéu. Pidu nay don gidn héa cach dif liéu dugc sd dung, vi ngudi
diung c6 thé thly dif liéu thuc té hon 1a phai cung cép dii liéu khdp véi ham bam

da cho

. Chia sé tap 1lénh (CIP-0033) - C6 thé 1lién két cac tham chiéu tap lénh Plutus
véi két qud ddu ra cla giao dich, nghia 13 ching c6 thé dudc ghi lai trén chudi
dé st dung lai sau nay. S& khong can thiét phai cung cdp mot ban sao cua tap lénh
véi mbéi giao dich, gidm dang ké su co xat cho cac nha phat tridn. Viéc su dung
lai cac tap lénh trong nhiéu giao dich lam gidm déang k& kich thudc giao dich, cdi

thién thong lugng va gidm chi phi thyc thi tép lénh.

Moi diéu ban ludn mudn biét vé su mat mat
vO thudng va da

ngai hoi

Tai chinh phi tap trung (DeFi) 1a mdt thudt ngif bao ham d& cap dén cac lng dung phi

tap trung (DApps), dich vu, giao thidc va coéng cu tai chinh dugc xay dung trén

blockchain. Pay 1a mdt phan khic nganh tudng d6i mdi dugc kich hoat bdi cong nghé sd cai
phi tap trung, cé nghia 13 khéng cé co quan quyén luc duy nhdt cé quyén kidm soat tap trung
d6i véi hé théng. Va bat cl ai quen thudc véi mbéi trudng DeFi cé 1& déu biét vé sy mat mat

vé thudng. D6 1la mdt khai niém don gidn véi mdét cai tén gay hidu 1am.
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decentralized finance

DApps services protocols DEXs _financial
instruments

Cardano 1a mot blockchain thé hé thd ba cé cac tinh Decentralized
nang md roéng cla vil tru DeFi , trong sd nhiéu DApp

exchanges (DEXs)
khadc, cac san giao dich phi tap trung (DEX).

bay la cac giao thic trao ddi tién dién tU cho phép are Crypto ex0hange

cac ddng nghiép giao dich tién dién td véi nhau.
, N protocols that enable

DEX sU dung hai kién trdc thiét ké chinh: nha

tao lap thi trudng tu dong (AMM) va sé dat hang. peel‘S tO trade

Viéc trién khai AMM tudng ddi don gian va thiét ké nay

cryptocurrencies

d3 trd thanh sy lda chon trén thuc té cho cac chudi
Tai khoan / S6 du, bao gdm cad Ethereum. Tuy nhién, with each other.
thiét ké nay c6 mét sé khiém khuyét cé hitu. Vi du, khuynh

huéng cla ho la géanh chiu sy mat mat voé thudng.

Cardano st dung md hinh ké toan EUTXO d& theo doi sy di chuyén cla tai san trong
toan bd chubi. EUTXO 13 x&c dinh, cung cdp kha ndng dy dodn tét hon vé mit mat vé

thudng.

Nhiing khai niém dudng nhu khéng 1lién quan ndy két hgp thanh mot tdc dong qua lai r&t thd
vi trén blockchain. Bai viét nay xem xét cac thiét ké cda DEX va gidi thich tai sao EUTXO
cung cép khd ning dy doan vé& tdn thit vo thudng tét hon so véi k& toan Tai khoan / Sb du

cac md hinh.
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https://iohk.io/en/blog/posts/2022/01/10/defi-demystified/

Tén thdt vinh vién: dinh nghia

Khi téng gid tri cla tai san dugc cung cép dudi dang tinh thanh khodn thép hon gia tri

md 1& ra ban d3 tich ldy dugc néu ban chi can ndm gill ching.

pay 1a dinh nghia don gidn nhdt vé& tdn thit vo thudng, mot khai niém gay sg hdi cho cac

nha cung cdp thanh khoan.

Tén that vinh viln xdy ra khi giad cua tai san dugc gliii vao quj thanh khoan thay déi
(1&n hodc xudng) so véi thdi didm chung dudc ky gdii. Néi cach khac, gia tri tai san cda

ban khi ban rGt ra khac vdi khi ban gUi chidng vao nhém thanh khodn.

your assets impermanent loss of $20

wallet liitcrtitdiit v
pool

wallet liquidity
pool

(so0)

(ce0)

©
S
©
o
-
£
o
2

worth $50 worth $50 worth $50 worth $30

Tén goi v thudng hoi gay hidu nhdm, vi viéc gidm gid mad thdéng bdo cé thé chi 1a tam
thdi va gid coé thé tang trd lai sau thi trudng hoac didu kién giao dich, v.v. Trong
trudng hdp nay, tdn thit sé& 1a tam thdi (tdc 1a vé thudng), vi gid slia chifa trd 1én.
Thay @i chi trd thanh vinh vién néu gia d6 la cta m3d théng bdo khi rat thip hon so véi

khi m& théng bdo dugc gui.
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Ngudi ta c6 thé tranh luan rdng tdn thit vé thudng 1a rdi ro ma cac nha cung cép thanh khodn phai
trd dé ddi 14y phi kiém dugc bing cach giao dich céc cdp tién dién td trén cac nhém thanh khoan.

Néu khodn 18 16n hon sb phi kiém dugc, nha cung cép thanh khodn sé& nhan ra khoan 18, diéu nay cé thé
da khong xay ra néu thay vao do, ho ndm gili cac ma thong bao cGa minh. Piéu thu vi can luu y 13 mot
ngudi c6 thé khong thyc sy mat tién, nhung 1di nhudn cla mot ngudi cé thé it hon néu moét ngudi chi

ndm gill cdc m& thong bdo.

1 2 3

liquidity
pool

wallet

wallet

wallet

worth $100 worth $100 worth $100

liquidity
pool

liguidity
pool

wallet wallet

wallet

[—
I 50:&!

S

50® ) 50_;]

sold for $120 sold for $80

+ fees earned $20 + fees earned $80

worth $150

=8$140

=$160

AMM so vd8i dat hang

Hidu dudc tdn thit vé thudng doi héi phai cé hidu biét cd ban vé& cach hoat déng cua
DEX. Hién tai, cac DEX sd dung hai md hinh thiét ké: AMM va sé d&t hang. MBi thd di kem
vdi mot loat cac uu diém va nhugc diém khi néi dén sy mat mat vé thudng, dugc kham pha

duéi day.
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AMM

Ché d6 DEX cta Nha tao 1ap thi trudng ty dong (AMM) cho phép giao dich ty dong céc cap tién
dién ti bing cach su dung hgp ddng théng minh. Cac cap nay thudng (nhung khéng phai luén

luén) 1a mét md@ théng bao dua trén Ethereum va mot déng dn dinh.

AMM dya vao nhém thanh khodn, day 1a cd ché tao didu kién cho ngudi ding gép tai san clia ho

vao cac hgp ddng théng minh. Nhém cang cé nhidu tinh thanh khoadn, thi viéc giao dich trén DEX ma
nhém 1ién két vdi n6 cang trd nén dé dang hdn, dong thdi céc nha cung cdp thanh khoan thu dugc
phi va phan thudng cang cao. Nhém thanh khoadn tdng hdp thanh khoan dugc cung cdp bdi cac nha dau
tu vao cad hai bén cla cdp giao dich. Nhém sd dung mdt thudt toan xem xét tinh thanh khodn hién
tai dé tinh toan gid thi truong cla cap tién tai thoi diém d6. No6i mét cach khac, thuat toan xem

xét tinh khad dung cla mdt tai san cu thé trong nhdm dé xac dinh gid cla né.

AMMs rely on , X e ;

Cac AMM hau nhu dya hoan toan vao cac nha cung cap thanh
||C|ll|d|ty p00|5, WhICh khoan dé cung clp thanh khodn nhdm m& réng quy mé cda nhém va dam
are mechanisms that bdo tai san dudc giao dich & mlc gid hgp 1ly. Pac dilm thiét ké nay
hiéu qua cé nghia 13 cdc nha cung cép thanh khoan 13

facilitate users to

cadc nha tao 1lap thi trudng.

pool their assets into
smart contracts.

T4t nhién, cac nha cung cép thanh khodn cdn c6 dong co dé dau tu.
Pidu nay xdy ra dudi hinh thic canh tac 1¢i nhudn, vé& cd ban 1a phan thudng

ma thong bado kiém dugc théng qua viéc cho vay hodc dat coc ky thuat sb

TN

as people trade

tai san.

price of assets
ETH 50:50 stablecoin = go up and down

as they are traded
fees earned for

liguidity stakes
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Quyén sb dac Mua hang

Co ché déng sau viéc thiét ké sd d&t hang da tdn tai trong 1linh vyc kinh té trong mot thoi
gian dai. D6 la mdt mdé hinh rét don gian. S& 1énh chi don gidn 1a liét ké t&t cd cac lénh
mua / ban (héi / dat gid, trong ngld cédnh nay), vi vdy khi cac nha giao dich dat lénh, sé 1énh

s& s&p xép ching theo gia cGa tai san. Néu c6 cung va cdu, tai san cé thé dudc giao dich.

UTXO-based
ledgers, like
Cardano, are far

Sé cai dua trén UTXO0, nhu Cardano, phu hgp han nhiéu

v@i kién triac sd dat hang, vi thiét ké nay, cung véi cac more SU|tab|e for‘
tinh nang EUTXO cla Cardano, gidm thidu tac dong cta mit mat

order book

vd thudng.

architecture.

Khd ndng dy dodn (khong) cla mat mat vo thudng

Cac nha cung cdp thanh khodn cung cdp tinh thanh khodn cho cac nhém dé thu 1¢i nhuan tai
chinh. Nhung diéu nay mang lai réi ro. S& lugng ma théng bao trong nhém va sé lugng nha cung
cép thanh khodn déng gép vao né 1a cac yéu td chinh vé& khd ndng xay ra tdn that vé thudng

va viéc xem xét nhu vady 13 quan trong dbéi vdi cac nha cung cép thanh khoan tiém ning.

Tén that thudng xuyén dan dén cac hd bdi can kiét va cic nha cung cdp thanh khodn phai

tim kiém noi khac.

ibili fe'sis e
possibility
of bigger Vs ~chance c:ft
impermanent Impermanen
| loss but also
0SS
less rewards
small liguidity pool big liquidity pool
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Pay 1a didu tbéi ky v& sy mdt mat vo thudng: rat khé doan liéu né cé xay ra hay khéng,

va ¢ mic dé nao.

Tén thdt vinh vién trong chudi dya trén UTXO so v&i

Tai khoan / S& du

Gidi thiéu nhanh:

+ Chudi dya trén UTX0: khéng c6 tai khoan nao gitl sb du. Thay vi,
vi cta ngudi ding theo déi danh sach cac két quad dau ra chua si dung dugc lién
két vdi tat cad cac dia chi do ngudi ding sd hifu va tinh todn sé du cda ngudi ding.
UTX0, theo nhiéu cach, tudng tu nhu giao dich tién mat. MO hinh EUTXO cua Cardano
thém mét dif 1liéu, la di liéu theo hgp déng cu thé. pidu nay rét quan trong vi né

mang lai cho Cardano khd niang hd trg da tai san va hgp dong théng minh.

« M6 hinh Tai khodn / S6 du - M6 hinh ké toan nay s dung mot tai khodn (ma
c6 thé dugc kiém soat bang khoa riéng hodc hgp ddng théng minh) dé gid sé
du tién xu. Trong mé hinh nay, tai san dugc bidu thi dudi dang sé du trong tai
khodn clia ngudi diung va sé du dugc luu tril dudi dang trang thai toan cdu cia tai

khodn. Trang thadi dugc gitf bdi mdi nut va dugc cap nhat véi moi giao dich.

UTXO-based Account/Balance

wallet A blockchain blockchain

UTXO] :UTXO] [uTxo) wallet A

I P balance:50 coins

ledger wallet B
wallet B tracks UTXOs balance:20 coins

|U'rx0] [ x0| thxO] record updated

-CARDANO 25 S8 tay EUTXO



https://iohk.io/en/blog/posts/2021/03/11/cardanos-extended-utxo-accounting-model/

C6 mét s6 khac biét cd ban gida

hai md hinh nay, nhung khi néi dén AMM va mit mat vo
thudng, cé mdt diém khac biét chinh. Cac AMM hoat ddng
trén chudi Tai khodn / Sé du (nhu Ethereum) c6 xu hudng

st dung cong thic dinh giad Constant Formula Market Maker
(CFMM), day 1la mdt trong nhling thudt toadn dudc su dung phé
bién hon cho AMM. Céng thic nay chda dung sy kém hiéu qua
von cé. Vi du: Téng gid tri dad khéa (TVL) - dudc xac dinh
13 tbng cla tdt ca cac tai san tiln dién td d5t coc kiém
dudc phan thudng, tién 14i, v.v. - dugc phan bd trén toan
bé pham vi gia, didu nay ngu y ring gid cla mdt tai san cé
kha ning bang nhau 13 1 d6 la hoic $ 10.000.

Theo gid dinh nay, gia CFMM 1a khéng thuc té va cé xu hudng

khong phan anh cadc didu kién thi trudng thuc té. Ngoai ra,

While CFMM is a
popular choice for
AMMs, these
inefficiencies might
result in the dilution
of revenues for

liquidity providers.

cac giao dich véi khéi lugng ma thong bao thp cé xu hudng din

dén trugt gia cao (chénh léch gitfa gid dy kién cda mdt don dat

hang va gid khi 1énh thuc su dugc thuc hién.) Mac du CFMM la mot lua chon phé bién cho
AMM, nhung sy thiéu hiéu qua nay cé thé dan dén viéc pha lodng doanh thu cho cac nha cung

cép thanh khodn. Quan trong hdn, tinh thanh khoan nay cé thé chiu tdn that vo thudng.

EUTXO va dat hang cudn sach thiét ké DEX nhu mdt buc tudng thanh chéng

lai sy mét mat vo thudng

Cac 1gi thé vbn c6 cua kién tric EUTXO vé tinh bdo mat, tinh xac dinh. tinh song song va

kha niang m& rong mang lai mot mdi trudng ly tudng cho cac DEX si dung thiét ké sd dat hang,
vi n6 thé hién kha ning phuc hdi manh m& hon déi vdi tdn thit vé thudng. Mot uu diém chinh
clia thiét k& nay 1a tinh thanh khoan tap trung (thanh khoan dugc phan bd trong pham vi gia
tay chinh.) Tinh ndng nay tdi da héa hiéu qua cGa tinh thanh khoan va gidm thidu tdn thit vé

thudng.
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https://www.essentialcardano.io/glossary/determinism
https://www.essentialcardano.io/article/concurrency-and-all-that-cardano-smart-contracts-and-the-eutxo-model

Tai sao trang thai toan cdu khong phai 13 van dé trong chudi dya trén EUTXO

Khong gidng nhu cac blockchain Tai khodn / S6 du trong d6 moi két qud giao dich don 1é déu
thay ddi trang thai toan cdu, trong cac blockchain dya trén UTXO, tinh hgp 1é clia mot giao
dich dugc danh gia & clp d6 giao dich va sé du 1a tdng cac UTXO con lai.

Néi cach khac, & trang thai dia phuodng.

Pidu nady ngay lap tlc dat ra van dé& cho
2 '
A tl‘ansaCtIOn S gas chubdi Tai khodn / S6 du. V6 sé cac hgp ddng thong minh

. - a ca ¢ nhan khac 1lién tuc tudng tdc va anh hudng dén
fees might spike v e e

trang thai toan cdu, cé nghia 13 tai san va tai nguyén

significantly in the bi tiéu thu, ddng thdi gia khi dét 1én xudng lién tuc.

M6t tac dung phu cuda didu nay la phi giao dich cé thé (va
lnterval between do) dao dong. V& mat hiéu qua, diéu nay cé nghia 13 phi

gas cla giao dich cé thé tang dang ké trong khoang thdi

the transaction

gian gifa giao dich dugc gui va xac thuyc. Do d6, mdt giao

being submitted and dich nhu vdy c6 thé khong dugc chudi chdp nhan, nhung du

sao thi phi gas van dugc tinh, cé khad nang

validated.

ddn dén thiét hai tai chinh cho ngudi st dung. Pay 1a mdét trong nhing 18i thiét ké chinh cla

chudi Ethereum.

Account/Balance model

blockchain

0]

e

[

e

) /—\’ o

— transaction transaction rising and falling
i v

o constantly

o

ol + *

gas prices
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Khong thé xay ra 1ang phi phi trong mé hinh EUTXO cua Fee waStage cannOt

Cardano, vi cac giao dich dugc xd ly va xac thuc & trang . '
occur in Cardano's

thai dia phudng. piéu nay dat dudc béng cach thém mot dd

liéu (dif 1iéu bd sung) vao giao dich. D liéu chda théng EUTXO model, since
tin theo hgp ddng cu thé, dugc chuyén tdi logic xac thuc

transactions are

cla giao dich, do dé duy tri ngl cdnh xadc dinh cda EUTXO.

Pidu nay cé nghia 1a phi giao dich dudc biét trudc va sé processed and
khéng thay ddi. Mot tac dung phu dang hoan nghénh cda
validated at the

local state.

EUTXO va thuyét xadc dinh 13 cac giao dich khéng thé
sép xép lai bdi cadc tac nhan xdu, rdi ro khac

cla md hinh Tai khoan / Sb du.

EUTXO model

blockchain

state

transaction

5 ada fee

local

added

Ban chat cuc bd cla xac thuc giao dich cung cdp mét 1gi thé dang ké khac: mic d6 song song
cao. Mot nut c6 thé xac thuyc cac giao dich song song, mién 13 cac giao dich d6 khong cd
gang sU dung ciing mot dau vao. Pidu nay khéng thé dugc thyc hién trong chudi Tai khoan /

S6 du, vi cac giao dich phai dugc xU 1y tudn ty theo thiét ké.
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C3i tién hon nia

Nén tadng Plutus cung c&p ngdn ngl hgp ddng théng minh ban dia cho Cardano

chudi khoi.

Cac Pé xudt Cai tién Cardano (CIP) s&p tdi cho Plutus bao gom:

« CIP=31- P3u vao tham chiéu

blockchain

cannot

view datum
without
spending

UTXO

CIP-32: D liéu ndi tuyén

blockchain

datum is
represented
as a hash

-CARDANO
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blockchai

datums can
now be seen
without having
to spend the
UTXO containing
them

datum

blockchain

datum

datum itself
is stored
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https://cips.cardano.org/cips/cip31/
https://cips.cardano.org/cips/cip32/

« CIP-33: Tap lénh tham chiéu

datum

transaction transaction transaction transaction

- CIP-40: DPAu ra tai san thé chip

before Vasil HF

funds for the
transaction

funds returned

transaction
amount

transaction
fee

—)—m collateral

wallet total:

14 @

b4
N
®

transaction

phase 2 validation

-CARDANO 30 S8 tay EUTXO

transaction

wallet total:

8@

6@
lost to
fee pot


https://cips.cardano.org/cips/cip33/
https://cips.cardano.org/cips/cip40/

wallet total:

14®

after Vasil HF

funds for the
transaction

funds returned

transaction
amount

transaction
fee

collateral

transaction fails

phase 2 validation

Két luan: diéu gl tao nén mé hinh EUTXO

sang tao va phu hgp?

M6 hinh sé c&i clGa Cardano m& réng mé hinh UTXO dé hd trg nhidu tai san va hdp ddng

théng minh ma khong anh hudng dén cdc 1gi thé cbét 18i cda md hinh UTXO. Nghién cdu sang tao
cla ching téi cung clp chlic nang vugt xa nhilng gi dugc hd trg trong bt ky sd cai UTXO nao
khac, bién Cardano trd thanh ddi thd canh tranh duy nhat trong khong gian blockchain thé hé

tiép theo.

31 S8 tay EUTXO

wallet total:

10®

Only 4 ‘B

lost to fee pot



doc thém

Tim hiu thém v& mé hinh EUTXO clia Cardano v&i cac ngudn sau:

M hinh k& toan UTXO md rong cla Cardano - dugc xav dung d& hd trg nhidu t3i san va

hgp ddng théng minh

CARDANO 32 & tay EUTXO



https://api.zotero.org/groups/478201/items/T24L95MI/file/view?key=Qcjdk4erSuUZ8jvAah59Asef
https://iohk.io/en/blog/posts/2021/03/11/cardanos-extended-utxo-accounting-model/
https://iohk.io/en/blog/posts/2021/03/11/cardanos-extended-utxo-accounting-model/

