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C O L O R  K E Y  —  U S E D  I N  E V E R Y  D I A G R A M

coral · spent / consumed blue · unspent output teal · validated / EUTXO

cream · wallet

Understanding EUTXO
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A SIMPLE INTRODUCTION TO EUTXO · IN SIX PARTS



P A R T  0 1

T H E  F A MI L Y TREE OF ACCO UN TI NG MOD ELS

blockchain accounting models

U T X O

B I T C O I N

+ programmable locks
+ data on outputs

+ transaction awareness

↓

E U T X O  —  A  S T R I C T  E X T E N S I O N

C A R D A N O

A C C O U N T  /  B A L A N C E

E T H E R E U M  ·  M O S T  O T H E R S

WHA T TH IS SHO WS — 

TAKEAWAY — the model decides everything. Every strength and every flaw we uncover from
here traces back to which of these three designs a chain chose.
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P A R T  0 2

S P EN D I N G  A 50 NOTE ON A 15 C OFFE E

INPUT — SPENT FOREVER

50 →
TRANSACTION · CONSUMES 50 · CREATES TWO

15 35

to merchant · change, back to you

WHAT THIS SHO WS — 

K E Y  I D E A  N O .  1  —  C O M M I T  T H I S  T O  M E M O R Y
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A  B A L A NCE IS COUNTED, N OT  S TORED

 your wallet knows your
addresses

addr…
→

 it scans the ledger for
unspent notes with your lock

20 20 10
→

 it adds them up and shows
you the sum

balance: 50

WHA T TH IS SHO WS — 

S A M E  B A L A N C E  O F  50  — N OW BOT H MUST PAY  E XACT LY 10

PERSON A HOLDS

20 20 10

↓
has an exact 10-note ✓

10 → 10
to seller

one note in, one out.
no change needed

PERSON B HOLDS

30 20

↓
no 10-note — must break the 20

20 →
10 to seller

10 change to b

whole 20 in, two notes out —
just like breaking a bill at a shop

WHAT THIS SHO WS — 
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D E V  N O T E  ⌁  U N D E R  T H E  H O O D

(tx_hash, output_index)

TAKEAWAY — notes, not totals. The lock is honest but mute — it can identify the bearer
and nothing more.
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P A R T  0 3

SEN DI N G  3 0  ET H — THE LE DGER  EDITS  TWO R OWS

ACCOUNT A

100 → 70

global state updated
to show transfer of 30

⇄

ACCOUNT B

10 → 40

WHA T TH IS SHO WS — 

N O T E D  F O R  F A I R N E S S  —  A D V O C A C Y  U S U A L L Y  O M I T S  T H I S

TAKEAWAY — a moving target. The account model's power and its unpredictability come from
the same source — shared mutable state.

6



P A R T  0 4

K E Y  I D E A  N O .  2  —  E S T A B L I S H  T H E  I D E N T I T Y  F I R S T

WH A T C AN THE  SCRIP T SE E?

BI T COIN — UTXO

redeemer

datum

this transaction

global state

ν(redeemer) → yes/no

CA RD ANO  — EU TXO

redeemer

datum

this transaction

global state

ν(datum, redeemer, tx) →
yes/no

E THE REUM — A CCOUN T

redeemer

datum

this transaction

global state

contract reads & writes
anything

WHAT THIS SHO WS — 
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D E V  N O T E  ⌁  T H E  F O R M A L  S H A P E

ν(redeemer) → Bool
ν(datum, redeemer, context) → Bool

Data
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D E V N O T E T H E F O R M A L S H A P E

In the research paper’s notation, a plain-UTXO validator is ν(redeemer) → Bool; the EUTXO validator
becomes ν(datum, redeemer, context) → Bool — a pure function, no I/O, no clock, no chain reads. All
three arguments arrive encoded in one uniform Data type (structured like CBOR/JSON); your contract
decodes what it expects. Purity is the load-bearing property: it makes the off-chain "rehearsal" below provably
identical to on-chain execution. Version note— since Plutus V3 (2024), the three arguments arrive as one
merged context and the datum is optional, ending the stuck-funds failure mode. What the script can see is
unchanged.



THE ITEM UTXO (BITCOIN) EUTXO (CARDANO)

V A L I D A T O R R E D E E M E R

D A T U M C O N T E X T

D E V  N O T E  ⌁  A D D R E S S E S  &  D A T U M S  I N  P R A C T I C E
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SU C C E E D -O R - F AIL VS . CH ECKED,  THEN ADDE D

ACCOUNT / BALANCE

in → out

can succeed or fail on-chain

— fees taken either way

EUTXO

in → out

validity + exact fee checked
off-chain, then added

WHAT THIS SHO WS — 
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WALKT H R OU G H  ·  T HE VEND ING MA CHINE — ST EP S 1– 3

STEP 1 — THE CONTRACT AT REST

script address · "the machine" — one utxo

10 ada

datum { stock: 3 }

lock = validator script

STEP 2 — A BUYER BUILDS A TRANSACTION, OFF-CHAIN

machine utxo

buyer's 2 ada
→

draft transaction

redeemer: "buy 1 soda"

proposed outputs, next step →

STEP 3 — REHEARSAL: THE VALIDATOR RUNS LOCALLY

datum {stock: 3} + redeemer "buy 1" +

whole draft tx

✓ valid · fee 0.19 ada
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WALKT H R OU G H  ·  T HE VEND ING MA CHINE — ST EP S 4– 6

STEP 4 — SUBMITTED: THE OLD OUTPUT IS CONSUMED

machine utxo

datum { stock: 3 }

spent — dead forever

→

the transaction, now on-chain,
re-runs the very same function…

✓ same answer

STEP 5 — CONTINUITY: THE SUCCESSOR IS BORN

new machine utxo

12 ada

datum { stock: 2 }

same validator — enforced

and to the buyer

1 soda token

STEP 6 — THE WALKTHROUGH, COMPLETE

stock 3 → stock 2 ⋯→ stock 1…
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E X A M I N E D  —  C L A I M S  O F T E N  B U N D L E D  W I T H  E U T X O  A D V O C A C Y

TAKEAWAY — two additions, one refusal. The lock gained memory and sight — and its
refusal to see global state is precisely what makes its verdicts predictable.
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P A R T  0 5

CON T E N T IO N  —  ONE P OOL UTXO, MANY SPEND ER S

tx 1 ✓

tx 2

tx 3

… ×197 more fail

→

the pool's single utxo

pool
spendable once per block

WHA T TH IS SHO WS — 

T H E  T H R E E  ST A N DA RD PAT TERNS

FAN-OUT

s1 s2 s3

state split across many outputs
— users don't collide

BAT CHI NG

o1

o2

o3

→ 1 tx

each order is its own utxo; a
batcher consumes many at once

REF ERE NCE I NPU TS

oracle ⇢

tx

tx

tx

since Vasil, many transactions
can read one output without

consuming it (CIP-31, Part 06)
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D E V  N O T E  ⌁  H O W  P R O D U C T I O N  D E X S  A C T U A L L Y  R U N

T H E  T R A D E - O F F ,  I N  F U L L
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THE QUESTION UTXO (BITCOIN) EUTXO (CARDANO) ACCOUNT (ETHEREUM)

TAKEAWAY — the same fingerprint. Spend-once gives you parallelism and gives you
contention. One rule, both consequences. Any account of the model that mentions only one is
an incomplete account.
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P A R T  0 6

D E V  N O T E  ⌁  T H E  T W O  V A L I D A T I O N  P H A S E S

CIP-31 — Reference Inputs

B E F O R E A F T E R

CIP-32 — Inline Datums

B E F O R E A F T E R

CIP-33 — Reference Scripts

B E F O R E A F T E R

CIP-40 — Collateral Outputs

B E F O R E A F T E R
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CIP-4 0 — A FA IL E D  T RAN S A CTI ON, WA LLET O F 14 ADA, 4 ADA COLLAT ERAL

BEFORE VASIL

8
amount

2
fee

4
collateral

tx fails phase 2 → 6 lost to fee pot

wallet total: 8

AFTER VASIL

8
returned

2
returned

4
collateral

only the 4 collateral is lost

wallet total: 10

WHAT THIS SHO WS — 

S T A N D I N G  A D V I C E

TAKEAWAY — promises, checked, kept. Documents age; verify dates before trusting anything
labeled "upcoming."
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R E F E R E N C E

TERM DEFINITION

address

batcher

chainstate

CIP

coin selection

collateral

contention

continuity

datum

determinism

fan-out

front-running / MEV

gas

hard fork

lovelace

minting policy

native asset

NFT

redeemer

reference input

script context

UTXO set

validator

validity interval
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