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ErgoScript in Ergo blockchain
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ErgoScript Language

literals types
val ok = true Boolean logical
val count: Int =1 Byte, Short, Int, Long, BigInt numeric

350L GroupElement elliptic curve

val sent: Long

val items = Coll(1,2,3) Sigma protocol

SigmaProp roposition
val unit: Unit = () Prop
val tuple = (1L, 2, true) (T1,., Tn) tuples
Coll[T] collections
expressions .
Header, Preheader, Context, Pre-defined
valy =5+ x * 3 Box, AvlTree classes
if (check) happy else sad collection operations
coll(i) + coll(j) xs.filter {(x: Int) => x + 1}
val z = { val x = f(1); x +Vy } xs.foldLeft(®){(acc: Int, x: Int) => acc + x}

val pairs = keys.zip(values)
functions

unzip(pairs)._1 == keys
val f = {(x: Int) => x.toLong}

INPUTS.flatMap(_.tokens).sumByKey.getByKey(tokenld)
def swap(x: (Int, Long)) = (x._2, x._1)

sigma propositions

(pkAlice && HEIGHT < deadline) ||
(pkBob && HEIGHT »>= dealine)




ErgoScript execution context

/ HEIGHT: Int
SELF: Box
selfBoxIndex: Int
utxoRootHash: AviTree

INPUTS: Coll[Box]

headers: Coll[Header]
preheader: Preheader
minerPubKey: Coll[Byte]

getVar(id: Byte): Option[T] \
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OUTPUTS: Coll[Box]

)
)
N

outBox.propositionBytes == pkB.propBytes

( )
0 [ Box 0| value: Long id0
tokens: coll[(Tokenld, Long)]
(Id_0, value_0)
N[ Box idN] €= SELF
(Id_n, value n)
registers: Coll[Any]
(HEIGHT > deadline && pkB) || { RO, R1, R2, R3, R4, RS, R6, R7, R8, R9
val outBox = OUTPUTS(1) creationinfo: (Int, Coll[Byte])
val knownld = outBox.R4[Coll[Byte]].get == SELF.id propositonBytes: Coll[Byte]
allof(Coll( L y,
— ( )
outBox.value >= ergAmt, 1 Box
knownld, \ J

Box ]




Example: Sell Tokens for Ergs

Annca xo4eT KynuTb TOKeH (tid) B Konnyectse
tAmt 3a ergAmt Ergo.

[ns 3Toro oHa Knaget ergAmt B cneymanbHbIn
AWWK M 3aLLMLLAET ero TaKUM CKPUNTOM:

ergoToToken contract

(HEIGHT > deadline && pkA) || {
val outBox = OUTPUTS(0)
val tokenData = outBox.tokens.byKey(tid)
val knownld = outBox.R4[Coll[Byte]].get == SELF.id
allof(Coll(
tokenData. 2 >=tAmt,
outBox.propositionBytes == pkA.propBytes,
knownld
)
}

Bob’s Wallet

holderB
tid -> tAmt

tid -> v Start
exchange

tid -> v - tAmt

ergAmt

Bob xouyeT npoaath ToKeH (tid) B Konnyectse tAmt
3a ergAmt Ergo.

Ona atoro oH Knaget (tid, tAmt) B cneunanbHbIN
ALWMK U 3aWMLLAET ero TaKUM CKPUNTOM:

tokenToErgo contract

(HEIGHT > deadline && pkB) || {
val outBox = OUTPUTS(1)
val knownld = outBox.R4[Coll[Byte]].get == SELF.id
allof(Coll(
outBox.value >= ergAmt,
knownld,
outBox.propositionBytes == pkB.propBytes
)
}

Alice’s Wallet

Finish
exchange

E - ergAmt

out,

tid -> tAmt

R4=holderB.id




Example: DEX matching (simple)

Annca xo4eT KynuTb TOKeH (tid) B Konnyectse Bob xouyeT npoaath ToKeH (tid) B Konnyectse tAmt
tAmt 3a ergAmt Ergo. 3a ergAmt Ergo.

[ns 3Toro oHa Knaget ergAmt B cneymanbHbIn Ona atoro oH Knager (tid -> tAmt) B cneunanbHbIn
AWK 1 3awmuiaeT ero ergoToToken contract AWK 1 3awmuiaet ero tokenToErgo contract
(SendOrder transaction). (SendOrder transaction)

Alice’s Wallet Bob’s Wallet

holderA holderB
ergAmt tid -> tAmt tid->T

tid -> T - tAmt

tid -> tAmt Match ergAmt
R4 := holderA.id And Swap R4 := holderB.id

DEX HabntogaeT 3a 610Kk4eMHOM M OOHapYKMBAET NoAXoAALLYO Napy
6okcoB. DEX dpopmumpyet TpaH3akymio obmeHa (MatchAndSwap),
KOoTopana yAoBAeTBopAeT cpasy 060MM KOHTpaKTam (Banngupyet
COOTBETCTBYOLLME YCNOBUSA TPATbI), U NPU 3TOM He TpebyeT noanucu.
B pe3ynbtaTte B KowenbKe Anuncel n boba noaBATCA COOTBETCTBYOLME
B OKCbI.

OtmeTum, Ha Ergo, pkA, pkB moryT 6b1Tb NtobbIE sigma proposition



