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https://portalbridge.com/
https://wormhole.com/docs/tools/typescript-sdk/get-started/
https://wormholescan.io/
https://wormholescan.io/#/developers/api-doc
https://wormhole.com/docs/products/connect/overview/
https://wormhole.com/blog/stake-for-governance-guide
https://wormhole.com/docs/protocol/architecture/
https://github.com/wormhole-foundation/wormhole/tree/main/whitepapers
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https://github.com/wormhole-foundation/wormhole-scaffolding
https://github.com/wormhole-foundation/demo-tutorials
https://wormhole.com/docs/products/reference/supported-networks/
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£ E MEfA| (The Wormbhole
Ecosystem)
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CONNECT NTT LAUNCHPAD

APPUGATI““& Simplifies integration with Simple frontend to deploy

usm-FAcI“ﬁ PnunuﬂTs a plug-and-play Ul for and launch Native Token

token transfers Transfers
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TRANSFERS

ASSET& Enables native asset Traditional lock-and-mint Fetches on-chain data Intent-based protocol for Bring your governance
ﬂATATHANsFEHLAYEH transfers without wrapping bridge for assets from multiple networks fast multichain transfers multichain
tokens with optimized liquidity

Provides the building Customize cross-chain Retrieve blockchain data,
blocks for custom messaging on EVM- track transactions, validate

integrations compatible chains VAAs, check redemption
status, and more

MESSAGING CORE CONTRACTS

The backbone of Enable fundamental
FﬂuNﬂATlﬂ" lAYEH Wormhole, enabling all operations of sending and

cross-chain receiving cross-chain

communication messages
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e Neodyme
o Kudelski

e OtterSec

o Certik

» Hacken

o Zellic

» Coinspect
» Halborn

e Cantina
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H{ 1 HI-2E| (Bug Bounties)
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https://github.com/wormhole-foundation/wormhole
https://github.com/wormhole-foundation
https://wormhole.com/docs/protocol/infrastructure/core-contracts/
https://github.com/wormhole-foundation/wormhole/blob/main/SECURITY.md#3rd-party-security-audits
https://github.com/wormhole-foundation/wormhole/blob/main/SECURITY.md#white-hat-hacking
https://github.com/wormhole-foundation/wormhole/blob/main/CONTRIBUTING.md
https://immunefi.com/bug-bounty/wormhole/information/
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https://wormhole.com/docs/protocol/architecture/
https://wormhole.com/docs/products/reference/consistency-levels/
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fol

HAIXl= VAAR= 122 2fE =04, Of= HIA|X| 2} 7T ME S Zgtslf ofLte| ZE(proof)= Ol &L
Ct. VAAE (emitter_chain, emitter_address, sequence) 22 16t QIEAEL]
Ct VAAS ¢o2i™ 0| HEE Ar23H Wormholescan APIE x3|& 4= Ql&LIC

sequence EE A HQle| B2 T a=Mof 2ZFLICH H2 La(consistency) £&(F,

2|E| CH7| §12)S MEiStH, Mol ERZIOZ Qlo ALK} 2HE0f| A “ZHot HO|=" T A[X|of CHsH *1§

CHE VAAYG LIERE 7ts40] JUSLICH

S M Q10| HZ=Z2lS 24| b0 HIAX|E Zetst S=0| AtAA mto|d2|Elof =2 S 2 <02t

(emitter_chain, emitter_address, sequence) §28 1Q3ICt 2tFE £ Ql&LICY,
Ctob o[ M= 71 JRZI0] 2Hsto] o|Tof| Ziist AR A HSE 2535 LT HEE Vtsd2 &at &

AgfLict.

Al
al

VAA

ok
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7|2 VAAE CHE1 20| 6ilH et BT 2 g ElL T

sllci(Header) : X VAAOI| CiSt HIEHH|O|E], &4 Guardian MIE, SIX7IX| 8 E ME S22 22
LICH.

version byte:VAAHZH,
e guardian_set_index u32:O0{®™ 7T METF M SQIKX| LIEFHLICE,

e len_signatures u8:X&E MYE =,

signatures []lsignature:ZiC|oI MEH 2SS,

2t M™

ZF MY 2 Ct3a 5L o

rlo

e index u8:ZIC|2 MEO|M SHE Z7HE|12] QIEA,

e signature [65]byte: ECDSA M4,
HIC|(Body) : 2X2l HAXZRE BYEXCE TEELICE SYUSHHAIXIE ME|st= 7HC|HE2 &Y
SHHIC|E = &5H0F 5, 0|2 Salf VAAL HAX| 7H1:1 #tAE R[5t S5 XE|(double-
processing)E mlgfL|Ct.

o timestamp u32:HA[X|ZFAAE EEC| EfJARE,

e nonce u32

e emitter_chain ul6 : HAIXIZE ZHAIZI M219| ID.

e emitter_address [32]byte: TN HEMEE SESHAAE) HEME T4
(Wormhole 2Z3t).

e sequence u64:3aie emitter?t At HA|X| =8 LIEH = XtS S7F H=
e consistency_level u8:0|emitter?t 275t L2tM(Tto|L(E]) 2.
e payload []byte:ZX|of 225t 2|l Cj|O|E HIOIE.
HiC|o| ZHEX
Hoj| 25 Xof| Z5te]
HAIX[2tD E=

X2k o BE(Z I

A2l &E7t mho| 22| Elof E”%H% H01|”f A

= A

[El e |
Mz CHE VAAS e = QAﬁLIEL =S50| S23| AOXH 7tsd2 SOk
o

=
0|5t YR £ S MR 0]2fst 9[EI0] ZIFEHL|

ICl= VAAE XM &85t ZEMEL} 7|EF A|ARI0| R2|0st §EE ZalfiL|Ct
parseAndVerifyVAA &2 et+E SEotH HIC|7} Bigtk(0], 0|2 Sl emitterAddressE 435
off VAAZ} &Z| 7t AEEO|NM 7|pR=X| gfole 4= JASLICH

VAA= SHX|7t gleB 2 MY ZEFHAEYLICH HESRIZ U O Mele| 0] ZIEHERIE VAAL

21912 ZBBLICL ST SHXIS JHXIS VAAL! 2, Y20lof7} s HYS X5 2ag Mel2 B

mo
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7t 210] |

2g 1t uo|'22|E|

LIt S22 mto|'dz|E|7t

il
KO
K
i

ol

f= =
110

dl

IS

H uho|2 SoilM

H

—

EMAQLICE O|F2
1510 VAAS LHEHLICEH o

o

1L

AZte 2 BL|EZSH= S35t
O

SEX2S

I.

Z
]

71| % (watcher)=

b

11

LI CF.

HAIZ[0] M CHe CHO[RIAEZH S E

5]

—

Hi

keccak2562 = &

L

—

M
VAAS| HiC|

oF
U]

oj|0| 2

=, o
Halg

CHS EHAI7F 2 efLCt:

o 2=

il

=
L
—

—

A

(¢}
No. 15 /62

i 2ted/9IE (lock/mint) & 22t/¢12H(burn/unlock) H|7

57| ¢
LICt.

o

AN
| Y )

X

.I

5t7] %

o2

(e}
[

1

2|02 VAAL| 5|
Lo

X

IL

=

I X|elofl M = XX A|

|of| =2l CHket of
EAUN

O -
=HX] A

(@]
°
1. St AQM E

4. ZXK| HQlo M o

3.

2E°| Wrapped Token Transfer (WTT) 7t |l 27}X|£&(chain-agnostic)2 2 2HsotH O
22

H U EXA0| = =]

E



5t7| ?lolf L@lot= HAIXIE M& HA|X|(transfer message) 211 5104, CtS

o op

e payload_id u8:HOIZ=1ID. E2 ™&29 AR 12 MXsHof §hL|Ct,
e amount u256: &L= EZ .

o token_address u8[32] : &A HQIMS EZ A,

e token_chain ul6:AA XIS X9 ID.

o to u8[32] : EHX| AM2le| T4,

e to_chain ul6 : S&X| &2le] A Q! ID.

e fee u256: Ze0|HAHHA X|ZEl= =

O] #z0il= SHX| X|210]| 2t O|HIEE 0|3l5h= Ol et 2= HET7F ZotE(0 ASLICEH S| X2
2 O| T|0|Z2EE +4l5HH sliE Atths RIEE &+~ ASLICE

SHX| Hel2 &4 £ E20| o EA 2P =X0f ChahiM= &
HollM 2= AL, HAED] Aol HYEEE = ASLICE 7IE[AS0] slid O|HIES| EXHE SE 3|

USotH T2 E =2 0[S Eaf|ofgfLCt.

rlr
o
ME
o 0
N
£Q
o>
=
il
:(I)g
orl
H
ru
o
=
|m
=

2N 0O

=% (Attestation)

SHX| 22 sS4 M 2RE 2t O[HIEE Y2[= HAIXIE A2l 4= UX|TH SHIE EZ0| AN 2
2 AT U2 oIELICE 0|2 el &5t | sl WIT= E2 3Y(token

Y= Ad5| 2l S4 M2 E22 HEH0|HE Zatet HAIXE Y5, M| X2l2 0|2
9| 0|8, &d=(symbol), £24H X}2|5=(decimals) 5= E&EE == USLICL

e payload_id u8:HO|ZE=ID. ZHO| AR 22 AXslof &L L,
e token_address [32]byte: |2 EE2 HE=E T4,

e token_ chain ul6: &2 EZ9 XQIID.
e decimals u8:EZ9 A4H XI2|2.

e symbol [32]byte: AtAte| 2 0|E.
name [32]byte : Xtite| MK O|E.

2 El
[ |

0¥
o2
i
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(m]
o

o ZY2UTF8 EZ 0|1} &= HIO|HE QIR 5t7| 2[s 1% Z0| HIO|E H{FE S AHEFILICE 0|2
Qlsff HE|HIO|E RLIZE EX7 HE £ JSLICH

o Y VAAE M&E Ws, EXP7LEZ|X| o= UTFS 2AtA9| 714 71 MEAk(prefix)E ELH
2 Z7H2 0 BIO|EZ WY 5H= Z40] E5LICE

o ZYVAAE ItNE M= 2= 8 ¢ HIO|EE |75t LIMX| H|0|E{E UTF-82 H&tst= Z0|
HEEL|CE

o H|QIOICHVAA THMICHE £ U282 71 BEXtE = &R E UTF8 BAH7F Z8HE 42 H(Qlotct
O|E/AE0| CIEA ZAIE & JSLICE

o EIO|ALMXIZ|HE REMH EHX| HQI2 WS A| SHIE 20| EES RIES 4= QIELICt
— M2 WTTE 2 E2 S0 ZY(Attestation) 2 @7 &LICH

ol

HAXIZL Z2eEl EE WS 2 B2 HE 729 SYSHAIT, TSt 22 X0|F0| ASLICt:

e fee®E: from address HEZ CHA|E/L|CE.
e payload EE: MZ F7t%(0{, 22|2| HIO|E H|O|HE Zate o+~ JASLIC
CleH2 o] Z=0j ofZ2|7{|0| M E5} of|o|E{(application-specific data)E Z&lst0] EY S5t

= 7+ AsLIC

0| VAA 82 0|H0f| Contract Controlled Transfer £ 22{X20{, £ payload3 HIAIX|Zt 2
=L

<

e HI0IH == ttEa 5L T

e payload_id u8: HO|2E ID. HA|X|7t Z&El E2 Mao| H2 302 AFsHof BHL|Ch,
o amount u256: M&EE= EZ 2.

o token_address u8[32] : AA HM|QIAO A,

e token_chainul6: 22 Xl &2l ID.

o tou8[32] : FHX| ARl =2

e to_chainul6 : SXX| Al H|Q!ID.

e from address u8[32] : &A XM WITE s&5t T4,

e payload []byte: OfZE|7[0[M E3} HA|X| C|O|E].

No. 17 [/ 62



HHEHAA

HNHEHA VAA= &M FAXE pay load_id BEES 7HX|X| SLICEH Tl B E Z1EE0]| A
S(0: ¥180|E)E E|AHLIC.

am
Ja
0gt

oM P

HAHEA HAIX[= ARHO| ol El AN S Zototn], 2(Qol| B2 E Ciefeh BlE RES ez o
SLCh 2= 02 258 ZeeiL

e action u8: Maig AFM HO|El HE{HA oM,
e chainul6: HMO| HAE A

e argsany: WMo MEL[= QIXIE.

HHHA MM 25
2k 2 ol ojnle YE A EAof Hols|of ULk

e Core Hb{\=dA oM

o WTT Hb{iA oA

HIMX| 2| =8 F7]

7L VAAS o Helof| ®E

molI
1
$0
ol [I|>
-
n

IS S ERRN £ E T[517| 9I3f HE 0| TS $361x| ofon], Tl BES 7|goz 15E
OiZ2/70|M0| 7]t RPCE S5 VAAS 2o #zo| 520 NSaiLct

O 7igol Hel=[ieBz, fE HER/II & Ml ZF HAIXIE 2tRE5H| 2fal +=ai5h= ©
EI_|-7;||I:IE:1§ A—II:CI=>|3I- 2 OIAL_'[:'.-

= T M-

1. H|2 AL AEHMET HAIX|E &
=

=
HEwelo oJHIES £ *ﬁEgEEZEH%'EICH l*'—l'if 07| M 7|12 ErY AE[E|
= Cheste|0] ZAIZX[2 HXN2

F|l'
= [l
O
0E
10
N
[ul
|-_I_
J\I
2
:\‘.:
5
|O
Hu
=2
-
E
i
Kl
ﬂJ_>"_'
st
=
n

2. MY &A|(Signature Aggregatlon)
JIE[ME2 HAXIE SEH2 R 2Estn ML S2et 7HE(210] HIAIX|of MESHH, ME 2
=2 HAIX|2F HEIE|O|E{ 2t Zete|0] VAAS A JRiLICY.
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https://github.com/wormhole-foundation/wormhole/blob/main/whitepapers/0002_governance_messaging.md
https://github.com/wormhole-foundation/wormhole/blob/main/whitepapers/0003_token_bridge.md

3. VAA LY |2l HI=:
VAAE= ZtE[S0] HAIX| Zjo|2E2| ZME HEHHOZ SHICH= A S UEL= SH=E 258
L|CF.
O] VAA= 22{0|Z Sati thief Melof| MEEM, =4 ZEMET} 0|2 X2|510] 2[5 HAIE 2=
LICt.

=2

CONTRACT GUARDIANS OBSERVE A

=3

MESSAGE AND PICK IT UP - : —=*! TARGET CHAIN

7tC]|21(Guardians)

=2 02 S EH|QIC| MEHE ZLIEZel= 19702 24 = MEOf| ol 2P EIL|C
Ol ctEE2 E=0M 7H1I°1(Guard1ans) o2t SEIL|CH,
SiXH 7IC|91 ME = CHAIZE 0| M &Felst 4= Q&L LY,

JtC[2 HAIY 22 E 20| M TSt €2 HEs sAgLCt:

JICIA HIEESRZ= & HEYS Q212 Ae S 3N, ottis A2AHIQ 45284 S BERILICH
0| S MEHH FHAE OlHstH HE TZEZ0| X5 2l2|E =t & 0fsE 4= JUSLICt
7t HIEY 3= O3 571X] sl |ElS T|ge = dA|=|/ISLIC:

o ErxU5H(Decentralization): HIER 32| MO 0| 0121 Z=x|0]| EAH=|0] USLICE,
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https://wormhole-foundation.github.io/wormhole-dashboard/#/?endpoint=Mainnet
https://wormhole.com/docs/protocol/infrastructure/vaas/

o IS4 (Modularity): S2H! FHA(0f: 221, E2l|0|04, 0fEE|AH0|M)E Sl
U20|= 7t S SR

o A2l 27IX|2(Chain Agnosticism): EVM, £2fL}, 1 2| LISt SEX|218 X5, B 1|
EQ{30]| 2| &3] gtSLICH

o 3t
=1

td(Scalability): CH+ 2 a2 D71k BES2 M2l = JELICH

X

o

1732|0|E 754 (Upgradeable): 7| & 2 =2 71612 SEAO|A F&ES K] 210 A
L|C}.,

u|> 1%

[
ofA
02
Joi

EIXOlSt= A28 T2 EZO| siAl nbH|QlL|Ct,

7 ERM2 2H5| ZUSHE|0] JUCH, MELR DX} ChY FH| F= A4 50| O|&ESHE F27t
oo I-AL_| |:_|.

[BSN — |

& 7HR] EErEel 2 -oll= 2t21e] 8HAI7F EXEiLICt:

E35Y(PoS): E5Yste tixE 2= 0 AX|X|B, Xta| AOHE 7|of §10] 02| 2EX|l2 AESt
HEI20l= HetstX| Lt
o OI-

o, 27 S F82 oA s SEES
o
=

Al 2] ,JIEsHez 7] B 0'0'31
=Xl 4S0| 18|g0l2t HEX HIZE QM= 04815| HEA| 2 7[gte] 2 ML &0 2
Ct.
Sl R =S =2 SEXeI2 242 HE He|H|0|H 7| 2lsh 2= &1 JIELCH
Olz1gt 7|USS 2 2E8Y S flet o H7iLEe = Sefe 4= O, E2 7|8 HIEQIA L 1 Z=st
Hotduh dss &g o+ UGS

o A7 MY(threshold signature) 2 0|&&0|X|Ct CHE 22| S=H|QI0I|A OFX EESHE|X| OF

AGLICE.
A4S H|80| =10 SRIEHLCE,
e t-Schnorr ZBE[A|O 7t HAH CHRFRILICE,
Z7)| X220 A5 20| IELICH J2{Lt MEX 71 BS42 7tAH7 MEX o 2 S716t2

|
2 MY 29| ASXt MEZ LRFL|CH,

e 197H2| AZAL MIE 7t
2/3 &2 7|EE M85

o = UG
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Tl

ol

|
=

(PoA, Proof-of-Authority) &2l 2

TERA2 AAEIRSICE

LS

o
[l

=

A Mol H Eel K|

LICF.
(trustless) &2

F

=
ol
[

(<)

=

el 271x]

o
X

T

42 [H[0]E HIES

Sk g
ot

154[0]0] 2, AW

N
=

HEHA 2
H Z2EELICt

o

Al
H =

O

A
pN|
S|

o
L

2fL(Ct.
S, M=
£HE0f 9f

=

o
—

|

T

=
=
=L

=13
L E(full node) £
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E

EE dAEASLIC:

o

|

i

HCFE 2 e
{171 OtL 2}, 7143 S E x| 212

=)
Core Contract 7} 74
%

o] &2| X|

A
=

3

T=E

(<)

ZKP 7|

st-
=

S Y52 7ICd HE/AI Xt

e ZKP &

ADOLE A2k HER]0f| CH
2HEHM (Scalability)
Hdao|l=7tsH

M
S


https://wormhole.com/docs/protocol/infrastructure/relayer/
https://wormhole.com/docs/protocol/infrastructure/core-contracts/

ATLil0](Spy)

HE MEfA Ol AL}O|= 7IC|H HERIT S| HAXIE ZLIEESH= OlE(daemon, X|& Malz|= 8T

2FR2E T2 MA )L

ALR0|= 7IC 2t HE| ASSE sIK| o, EE UESR 3 &2 HAIX| EcfElE 2HEreto]
OZ2|AH|0| M} AFEXIZ} AMA[ZE TO[EOf| H2E 4 JEF BILICY,

ALRO|S| =2 X2 JIC|A H|E 3 HEO|M E2EIPAEE|= HA|X|E F=(subscribe)st, 0|

Saofl S&XH 3 o Z2|AH|0|M0] el Zredof = FO{5HK| L MAIZLHER3 &F58 FHE = QU

St 2L,

N

F27|s

o HAZFHAX] ZLIEE: XRE= MQ HEM AN == 2E HAIXIE Aol dAlztez 2HE Its.

=
o TE kst HAIX] 2E8: X|2l, emitter, 7|Ef 7|E8 HE{R0| 71535101 EF A 2f0|L} O|HIED

o JHE XI5I™ S8 gRPC 2 WebSocket QIE{H|O|AE H|EsH, HAE STHA|EE-QIEA M| A0
2§ s 7ts
o C}E HIAX| ZREZE X|: WTT, CCTP, NTT S CtYst 21Z HAE Z2ES0f| M LsH= HA|

« 7Y 47 Validator £ QIZ2} 10| Q1A AH|AL NI SHH0| S8t THs.

|
ook
P
2>
ok
2
ind

= MSELC

0| &3l E&fAt= VAAs, Observations, Guardian Heartbeats S2| ZE|X|2l O|HIES FXg
=+ AL

O ZLIEE 7[s2 2AIZHHIOIE 2IALO[ETL E 38t o Z|FH0 Mo S35 RERLICY.

ATO0|E 222 M 0fZ2[AH 0|2 HIAIX] 52, O[HIE &Y, TIC|do U= LS E JA| X[ = A
o,

HESZ 2|20 7t fEHES FXA| F0E L&S)

I-J

SIS0l SRS QA8 4 YBLICH

2 Jtset A X /¢
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ALo|= 7t Z2ES(gossip protocol)2 S8l SRE= L2t 22 K2 HAIXof H2E &+~ US

OOII

Verifiable Action Approvals (VAAs)
HE[X|2! H[0|E] ThZI LT

o AHLO|= 7IC| HESRZ0M VAAZL SRIEIR=RIE ARIE 4= U0
O] 2 &t o= 2(70[430] 0 FEfLIC.

e (Observations
HE2| 10 ZHEEOf| A &5 7IC[210] 0|2 &l HE A HEtof| MEetL|Ct.

o AI0|E Of2{8t HAIX|E 2LIEE5I0] 2=

o
°
=
|m
10
-m
02
0x
=
|
=
0x
mjo
el
O

gﬂ
A
a

¢ Guardian heartbeats
7tC|Ad = Eo| MEHE LIEIH= SEEH|E HIA|X|IL|CE,

° IEHIEE ZLIEHZSI0] 7tC|1e| MZE(liveness) ¥ HIEXA A4 HEiE ZX[E

Of M2 BZE HERZ W 20| e] e, 7Y, 22|10 HE[NQ Z2MAS FEIsH= ofFof chigt =&

22f0|(relaying)= IEARX|QI HIA|X|| £3| Verified Action Approval (VAA)E

S ANty Mele= HEst= 2HE S 20U T,

HE[X|Q! OHZ2[A|0] 0 A HIAIX|Z S M| Qlof| M 25t JiE|eie] MES #E =,
e BIAIXIE T M|ele| ZIEE 2 MESH= A0 Hi2 Eef|ojof2] 24 LTt

220[0{= A2|7H 25K 4ELICt.

HE HAIX|Q] Hot2 T HERI T2l VAA Mol HIZ =, 22{0]0f
=, 22{0|0{= HAIX|2| LiZ(content) O|Lt Z2H outcome) Of &S
(availability) ot J&k2 £ + &L

2t JHYXRILE AFEXH= 22f|0|0] MH[AS| RAME Me(et 2RVt glol, THX| HAIXIE MEE IE =
2fQl MEfE FX|=|Z 7|CH5HH ElL|C

R

ﬂ
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https://wormhole.com/docs/protocol/infrastructure/vaas/
https://wormhole.com/docs/products/reference/glossary/#observation
https://wormhole.com/docs/products/reference/glossary/#heartbeat
https://wormhole.com/docs/protocol/infrastructure/vaas/

2i20|0{= €= UEY A oM 7|2X o2 ME| 2EQ(trustless) s FX|ILICE.
=, 290] o] M7t = glon, SAlo R AMZ|E 0|RE giELICH.
1 =)

S2 Hed| VAAS E8X(0|M SXMX| 2 HMEst= Ao S +Ash= HE HFHLS LI

FLEHAXIS Eeflolg - AS
&llo

Jiiele NIE VAAS MR HREHAES DR, 7L VAAS Thrio hat RIolof RiZe

2 QlgLch
A H .

JHI MBE BEA AZNE RIBFOR, 0 §E ZEELL 2el0/9lE s 012 HBE + U
Lict,

0| &4 H0j Zej|o= Ho|Me|A(permissionless) 510 2| 2 (trustless) st T2 A
A2 FA|ELIC
St 212|0|0{7} S| H2tE CHE FH|(AFRXF Z8H7F VAAS thdl MEE & UELICt

o HOoR2 VAAO LHXHE!
JtE[te] M2 HIAIX|S] ZI9IE & EILIC
22{0[0{= F7HHQl FELE QEAN|QI HI0[EE MSE o= AKX, HEME = HEA| AFE VAA
L= 282 HIoJE 2 L =Z[3Hof §iL|Ct,
[crefAf Zef| oo 7t 9.*9|7519§ EX%HHEPE Hots Fofied &~ gl 2o 22 WY X[A0] &

HHetRH= @1 220l0f AHIA0| Q5L XX 220|012 SYE 4 AUBLICY,
YES 2B 2210|21E AO|S(R0/0] 812) T, HE HB L2fo| LEST, Ei 7HAH g
001 7% 3 LIS MHT 4 UL RUNE RIBELICE

I-|__|

ok

HE HAYE SEY W 7HEX= +S(S2H0IUE A0|E) 22 0|2t XHE &I0] = SIS M= oF
Ct

& 49| X{0|= VAAES tid H|Qlof| HESt= F=H7F =Kol AELICE.

& Ygjlol(Manual Relaying)
X7t A IZANQI CHAE -
£ =0{, "2 AoM VAAZH M= ALZXIVEEE APILE ExplorerE &3l O|E 7142t A2l B
1 EHM MO 2 H|ZSsHof &L|Ct

b ME{LE A E 7L HQSEK| 9oy, ThaestX|TE 042 #io] M3t A2l 7t X3 | X7t Hes UX
WIOJB. LIC.
HAE OY2, MVPOY = XghstX|oh =2

an
rx
fob
N
=2
rr
0o
ol

SHYLICE
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o X}5 &2|0|(Automated Relaying)

22{0[0f MH[ALLHERIRVE XSS

|LICE

N
FLICt.

0, XHat2 XHS O 2 CHA HIQIO2 %

o
g 49l

A
o

1

T

el

HFA
=

FSERIZE, MB|A =4=2 7}

S

£ =

afsff UX

E~

o -
==z

= AMEXIHY

Ats 220

& 7HK| 2 O] AS LT

o HAH Y0]o] T

E 20| HIES

ol N

Xt= Ealo]
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mr

00

2e|0[0] MH|A(FHAE/EHE)

= A

g

P

VAA

ME|A =2 + 7HAH]

=1

220|017} TA| =

O{80f 2l&
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<+

ALEXE

MY

2[#H[0

L
=

g of

=

H

HAE, MVP, O|2

g

!
._Oﬂ
Rrr

FL|CY.
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o -

APIE K|

al
=

2]0]0f QI =z}

=
=

1

[m}
olgz

| 3. HE[X|

=LY

0| M2| A (permissionless) HIEX3 7|gHe| XhA||cH

X} I

3l

Al
=

o

ro
07
wa

<l

I

EVM A2 2|0 HIES

=
-

ot

9

0| £2

=
O=

CtE 22[0]0]:

I

Atk
a7

2[70]:30]

=
=

o FAH E20]0f: of

Lo

IT3.

No. 25 /62



— LH
_|__.nﬂ ™ H_._ 0<
T e . L
o lm |3 a0 P
S | o " R — 1o IF 53
) 7 oF <l Y N a, ol K
= | = >3 = il e O 0] i
o o | ] = TN ;_o
il FS o 3 m_ w eF ~ =
il ) ot | sl | ® QK s 3
<l HIU Ul > 0 | 5 ol w_ﬂ =) 4=
x| = A 5 Mo | 3 5 T
K (=¥
N o S 8
__O._ = = o
W U ~ u H| ® 5
= iof o N ol o g
MK | [ S W | ® g &
u e 1ol ot ol p ol s FU
= = o on = = = > Ho
al | bW > K o Sx | SR M = <
<I | om = o 53 mD | @M ~ B
W W op
M < LH
N O X g
N ol = o
s T m__”._U__
| o 5 20 Hl o
T S > 0o )
j ol i 5 ~ A =B
o IH @ m@ KT 5l <| mw
K = = . oF ol CO
= w m.m.ﬂ ML or = _M_.__ o= ._an“u....
I o) | o =3 Kio S0 g
<l = e | ® = 1 Tl 5 S
u o T | ol o o =X o7 O
K| = = 0| " LH =Kt S
=T R s I BT %o ok K
ol O T -
u| o1 OF <| %
K- ® 0 T | K =) B W< -
W | 30 _ | o ol 410 | oowl | T M = K K2
W | OWE | Kol | wozr | ol@l | <R | wlof ot W0 M G0 o
11| -1 T T

ENEE

°

=
212 HAIXISE

IS

A

SHH,

3]

X
o

i CHe
No. 26 / 62

32 M e ren i (] FE S

12l HIAX] HE S 2

X

2[#[0]40] WX}

L|CF.

!

=
=
=

(<)

=

o O3 MISAFAXS MAE

. Of



Application Executor Contract {Source Chain) Exacutor Node {Off-chain) Target Contract (Destination Chain)

Submit Execution Request
{target chain, target address, fee quote)

Emit event with request + escrowed fee

Listen for events
Match signed quote

Deliver VAA + execute message payload

Target contract logic executed

Application Executor Contract {Source Chain) Executor Node (Off-chain) Target Contract (Destination Chain)

MR 7S LB HAIX HE ORISR 0|AS TREH0, LA BE 20| HIAT AT SUst
Of BH(VAA M, 71|91 AZ)S SXISIPME Cf B AT HAR 712 IS 88E 4+ ALt

AEHCIE 212]|0]0{(Standard Relayer)

ARHCIE l2|0]0= 3 E0| 2Yst= EVM &2l T8 22(0| HEXHAILICL
O] 2L HERI = 24 HQI0M HAIXIE HXISHL As22 thiy M2 VAAS TEELCY.

o A HMQI0A sendPayloadToEvm €2 &8 SE5101 CHY A2t 5 E X[™stH EL

o L= QM2 2H|Qlo|M s~alisof & (2EX Q! 2% 271
2tLt, Sui & HIEVM #|2l 0]X| 2

o CHA RO 7hAH| 2 MHIA 42 T2

M-

7{AE 2l2]|0]0{(Custom Relayer)
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https://github.com/wormholelabs-xyz/example-messaging-executor
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A5t ol HAE QME| X M Tt
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, HIAIX] B[, /& HIO|E 7|2t E2|A 7ts
o JiA X

o HE0|M 0K H2lof| RASHA I CHS 7t

EgjojEe=

HE2 7HY Ho|E ¢lsl 22l|0|K AdTI(Relayer Engine)S MIS&fLICE
O 7= 7C|Rt 2|A ) HAIXK| Th) A= 22 S Xts3tsto], ZWEXEZ ofE2|AH|0|M 22| (o ZEHE,
HEIMQI MY, QIR SR HEL = UTF &fLCH

HES A HE, HOE 3], HHEHA S5 02 SEA Q) e Hetof| M st slig = AEE 5f
= RS IZAH 2 £RMS MSELICL

2t 7 4= 7IT|210] Eotst= St HAIE 2f0[0f 2/0f ==K {20, HR0) e} B= 52 2§t
Sto MBS 4= USLICE

HE2 LIS ALS Al2l|2t ST QAR 3] 02 7HX] RHit & LA S FMSELCH

« Y|0|E|E E3 M&(Native Token Transfers, NTT)
2 Xpak glo] TEMEO| H|0E[E EES A|Ql 7t M&SEL|CH
0] HEY Il SLst RHatel 7| st chix|d(fungibility)2 SXIsH0F 5h= 20l XMEtstuct,
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https://github.com/wormhole-foundation/relayer-engine

o 2 EZ & (Wrapped Token Transfers, WT'T)
AA Felo M 2 (lock), SEX| M QlojlA 2fE AHitS BI”(mint)she 22|18 &
JEAHQ R SEe HA|X] ME0| st T=MEOf| MetaiL|Ct.

o ZX =2EZE(Settlement)
QIHIE 7|gto| w2 HE[X|Ql M& I2EZZ ) MEXMQI 22| ghalof o|&35HXK| ¢t &

L- L-LO ) —
28dS SthetgLtt

st= NTT WTT Settlement

EZ WS
DAIX| ZEt A

o
o
_>'-_|
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X

J

<]

HI0JE| = RiAt X
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| XAt Bl = E2 XL J§Q(Token Transfers Overview) L0/ X|Z A 15142,

Hz|& Ul (Bridging Ul)
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https://wormhole.com/docs/products/token-transfers/overview/

HUEL 0)2] 758 Ba|d UIR, 32AH0l £2 HA2 W21 7iEhs| £

St
=
ADFE Hlof 27 90| A4 2|3 7152 RiBsleis Z2MEO MaraiLic

AlA|ZH H|OE{ (Real-Time Data)

Fel= 02 HEHZ S| 2X|2 HI0|HE Zalg 4= U= MH| AT
HE|X|Q! ClIolE &4, 2|2 E, H|0|E] EA 7|50] EQE oflZ2(3|0]H0]| FE&fLICt.

HE|x| 2l 7'| H{t4 A (Multichain Governance)

MultiGove= tHE HIFLIZ2 2 02 H|elof| 22 222 AHEHAES (g + U= ST ZUHIY
LICE.
0{2f M|l 24tEl AHEALL YT2|0|E8 22X 22 Helsti= Z2HE HefeiLCh

E3 MZ& (Token Transfers)

HEQ EZ HME 7%8 XM|Cl 7t XtAt Ol =2 ZHEHSED OFMGHA| £3lEh 4= QA §fL|Ct

JHERb= NTT(HIOIEIE E2 HS) == WTT(RHE E2 HME) S SIS MEfst & qlond,

e o 1= el i HEl HAIX|(VAA)S 7|HtO 2 X551 SUst AZAX|Q KA 2{0|HE AL
3FL|[

=

E32 M4 9| 23 WAl (How Token Transfers Work)

NTTSZ} WTTE 25 7tC|10] MHSH HAIX|(VAA)E Sl A|Q! 7t otdtst Xt ME-S HEBiLICH
T 49| xtol= FHX| M lof| A XHLt0] O EAH ZEE[=T101 ASLICH.

0| VAAZ} e Mele = ME €Lt

& Ao e Chs1t Z0[ M2[gLU T

W N
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o NTT: |£~320|M EZS AL 22 HO|E|E EES RIERHLCE

o WTT: 2idE E2S +LIXte| X[Zof RIggfL(ct.

NTT—» Mint or release

- _h"-\
- native tokens S
L | S

Recipient

e Mint wrapped ~
WTT# PR —

User

Source chain Guardians Destination chain
Wormhole contract sign VAA Wormhole contract

tokens
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g2  NIT (4OlE|2 E2 &) WTT (2= E2 H3)

HMerst  DeFi HHEA | H[O|E|E Kt HE[H|Ql RS54, AH| AH[XF U A 2iE EZ 7|48t
AtE 0|29l 7|&E MH|A Xt HH{EHA 7B ZZ2ME  QFM #E =222 £8M
At

e 42t gl xjgts(burn-mint) &EE S{E-AZ3 X zt=2 4 glgl(lock-mint)

| 7L

=

[=]

Hot S Mieh YAYK] H2 MO, YAX ME S A7 A PME SE HisHY

o4 5. Global Accountant £&t Global Accountant £&f
A|of AFEXIZEZE A[ele| AleF ARH A YO0|= Hets HE AHEA0| 2sh 22|, 2
bt B ON EZ A ARH2 0|H &7t
EZ TEEZO0| A ARt HO|E|E EE A2t SYsHE SAX| M elof ME22 2 HH
7|of 22 2= QoM RX| 2 N5t WTT A2t

S

St 2 HIZE 28t foist =2 U3 NS (ME ALE: Chestl 257t S

Lho| EVMR NTT Launchpad AHE 7+s)

ALZL EE AHQlojM SYst EZ AL Tts lj—HﬁI X2 Explorer HIEHH|
A8l E:l o-I|:.||o EJtzst Qe
of[Al NTT A4 E ) NTT TypeScript SDK Portal Bridge UI

Lj|O|E|H E2 M4 (Native Token
Transfers)

72 (Overview)
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https://ntt.wormhole.com/
https://wormhole.com/docs/products/token-transfers/wrapped-token-transfers/faqs/#how-do-i-update-the-metadata-of-a-wrapped-token
https://github.com/wormhole-foundation/demo-ntt-connect
https://github.com/wormhole-foundation/demo-ntt-ts-sdk
https://portalbridge.com/

LOJE|E E2 M& JH2 (Native Token Transfers
Overview)

H0JE|E E2 MA(NTT)S Hlo|E|= 22 Ciokst 220l 7ho] M4t 4 gl Qoist majole 3 s
xZELIC,

7|Zo 2y XiAbn eh2|, NTTE 2t HlolojAl E20| L0[E|2 242 QX|BHLICH,
0|2 S BIEICIO|E, A9, YT20| 7HsA, ALK Ho| 75T} 2
QU LICH

AAH

Z2 7| (Key Features)

o HI0o] ¢ ALEX}Fe:

AR Y 7hset "2 Mo, A YAldE 2E5t0] RH 555 YX[giLCh

°
o g ME& & H|st
Mol 7|72 ME £ H$hE HYsi0] @ES X5l UERT =& 2telst, HEE |
Of&fL|Ct
o =2 3|/ 2t2|XH(Global Accountant):
MOl A AZtE| D MEE EZO| o] UM E EZO| A2 Z1oHK| S HEEILICY

3 25 (Deployment Models)

NTT= 7|& E20|| thall & 71X 28 ZEE MSeLICt:

o 5|8 i Ax3(Hub-and-spoke):
Y ‘B2 Holo EES &0 “AXZ3Y HQloM SYSHYS TI”GH, 5{E0| & S22 7
X|BH|C},
Ol=7|&E E2S ®lell Aok HEsHK| g4 ME22 S5H(Ql0 Sefst7|ol ol X L.

o A2Zt U HEH(Burn-and-mint):
a2 w20 EES 225t SHX| MQloM Mz Z&liste], & SaES 012 M| 2lol| 24rA 1L
Ct.
Ol etxist H|olE|E HE|H[Q) E2S @ls 7[& A2fS Y 1=0|=EE 20| = MES EZ HiE
Off 7Hs AMetetL|ct
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X|glEl= E2 EF (Supported Token Standards)

HO|E|E EE2 ME2 FE ERC-20 EZ, & 0|52|F 2 7|Ef EVM &8t HQloj| M 7H&F D2| AHEE|= O
A 7ts Xt ZES X|@I6HH,

JE2AHQI ME Al AA HQlo|AM AZto| HRst A ERC-20 Burnable EEE K|t

LSk SVM(Solana Virtual Machine) X2 ®[QI0f|A CHA| 7Hs8t SPL E22 X|I510{ oHHS I =2 A
Aol M&0| 7hsEiLICY,

NttManager= X|2/5|= 2250l 70| H[0|E|2 E22| QFMslD MRS 4 Ql= M& S pa|oh= Ao
oI|__| |:|.

0| Alef2 H&= IERC20 2IE{H[0|A2t OpenZeppelin?| SafeERC20 20|=22{2|E 2835104,

MOl 7t Obxist ES AISAIR S HEAFSH |C}

— 1o=

NTTE= $Zl H|CHA|A EZ(NFT) EE= ERC-1155%9 242 HE| E2 &S X|I6HX| Z&L|C
X2 ERC-20 EZ0]| stH=IL|C}

bl 3z 2 X} (Deployment Process)

r>|

14 &0 H|ghe 7500, T]of oL X J

ARl HAIX] glg)E 285t

setPeer /
I|1‘|o|-|__| |:|-

o =

g
o TLIEE U fX|2t2|: {ZE H# SB35, Global AccountantE
oo w2t 72

. SRAHQIAY Y SN EF

o Native Token Transfers: U|O|E|E XtALS ®|QI 7F FLEHL|CL
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o FHUIE: AIZX} XA

ro
al
z
gal
Ok
fjo
il
o
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i
n

o Fa|: Ao Hef AdlS st AA|ZEIHAES 7EHSLCE
o QI ZtCHE 2 X}
o Native Token Transfers: == H|0|E|E XS 2 0| SEHL|LCY,

o []-"k"II [H O Ol MALS '.||O|

1L

o F2|: HAIZE Z2| H Xt 7HAEE 7Eq L
o JtA FM3}H(Gas Abstraction)

o Native Token Transfers: 7tAH| X|E22 2[¢t U|O|E|E EZ Hatg FEIFLICL

o MMIE: ZtAH|] ZX| HAIXIE A2l 2t HEEIL|C
o IARAQl AX| 21X

o Native Token Transfers: ZIZT %0l 4[0|E|E Xprt MES HEBILICE

{UIE: CIFst EO R QU5 ZH|IE K|

o IARAR|Ql AE[0]Y

o Native Token Transfers: AH|O|ZE Atits HER 3 7t U|O|E[EotA TEESELICH

o MAMF: AH|0|H 2 H A AL LSS FQl ZH ol SAIZLIC,

NTT O7|EllX] (NTT Architecture)

== MEfA L2l HIoE|E EZ ME&(NTT) OF7|ElX = 012 S5A|Q! 7Hof| etMstl S8l EE XS
S et Ansh Z2 Q{3 E HSfLICh

OF7|EIX{ = OHL|X (Manager)2t EZHAIH(Transceiver)zt= A 74 240 o &5},

=0| g Z=35101 A2 AXQ EAI L EF XHQfo| EXtAM S 1i7|

- OL- X

II°|'
-
[ul

A|AE 1M Q4 (System Components)
NTT Z2f| ¥ 3= oL (Manager)2t EZA|H{(Transceiver) = =0,

OiLIXM = HE T2MAE 2a|stn, EMAHE AZ2AH|Q HAIZS X2|st0] @l&tstn oryxol E3

= o
52 BERILCL

oiL|X] (Managers)
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OLINe| £ HF = TS £ Aeh HAIX AS(HAIX| SE), 22|10 012 ERHAIH 2| H4S%HE 22|
LT,

ZHoiLNE £ E200| =[R2 of2] MM Arseh 4= ASLICH
X

L E
DHLIX{ 2| 3] ele AA FQIo|A E20| OHHBHA| B7 (7Lt 224E S0 X
= 0 g

M= =5 St | 22 e FZEEE BF6tal 0|5 X|E2 YA[RL|CH.
oL A 2| Ml2 Ctaxt 25Ut
o EZHMESE X2
&S 28 AINttManagere 80| M2t E2S HOHLE Azt TransferSent O[HIEE
AMAIZLICE AA HRlOM SHX| Helez HE[ALY| Hof| E20| H2E =~ §IE S 5101 0|5 X
E UKot etXMst MES RAIELICL
o M& £k H[§t (Rate-limiting):

A A
SA Y A ME RO HEELICE

o OFRHI2L: A5t

—

Lt E|E 2L

e
b
4
ol
rr
>
o
rlo
-
19
wn
o0
o
[
f_‘
o
o
c
©
c
©
d
—t
[an
c
(@)
L
]
o
~
2
2
o
N
il
N

=
o MAIX] 915 HZ (Message authenticity verification):
NttManagere 02| ERAIHZRE CHE 215 (Attestation)2 & ot0{ ME HIAIX|Q| ZIQIE

SISO 24 TE Hots BRI 2t TE0ICt ERMAHZRE A o MH(Attestation)=S
=Zi3liof 5t, AS0| 2f2EH Nt tManager=s SHX| Mol EZS dliH5H0] QIS &S0

ME|=| =5 HERLC
o EziAlH{e}e] ASEtE (Interaction with transceivers):
NttManagers= EZAIHe} $25H0] H|Ql 7 H& HAIX|IE MY st AES Mg Ch
EfAHE BES MR "E7F ZeE HAXE SHX| Hele= MESIH, NttManageret 21245t
el 0|2 22| AR S §HLCH EAH = OIS Eot T2 E ST s E

o~

0f EZ0| H7|AHLt 24 of
= A FAIS HSLICh

EZiA|H] (Transceivers)
HAH = M2 CHE S5H(Q) 7] HAIX| MES B, oL X2t el 2f&sto] AQl 7 EZ T &0
851 O|2X| =2 HEBILICE O A2 TS ZEMALE 2HAE HIAX|ZF SHIEEA HEE]

E 20| HHA Q! 2F HMEE == 5= A

Eloox |m

No. 36 / 62



o OAIX] HS:
ERMAIH = X2l 28 S HAXKIE 22
HE MR YEE Zefst= HAIXIE SHX| M el2f oL Xof|A HE5t0] 4S5 & XE|E +=~lgf T

om

ﬂ
i
ul
gal
ob
o
>
il
il
g
[m
&
=
£
rr
>
=
al
He
o
2
ol
1o

o OjL|X =H:
EZA|H = OfLIX 2F B=2510{, 2A HQIo|AM EZ0| &7 |AHLE AZFEl =02 SHX| &|Q10]| A L
CEE HYEeZN M otL|Ct,
&3 AZ(Custom verification) X|&:
AAHE HAR S HAlE Sateh 4~ Ql0f, Cifst Hot T2 EZO0[LE (@) @ AR HHAH| =

o =
of = UASLICL 0|2 Soll Z2EEZ2 EQSH ER LIE 215 HES AI8E &= USLICL

Q!

gal
op 4
HL
rO
mjo
o
foh

ﬂ
-

[

o |m H3
11

1. EEAIR = DHLIM 22 H|Q! ZHHAX] ©& XAS 2Lt

HAH= TS 25 D, HAIXIE S2l(relay)sH, TESE HIAIXZF EESHA| X2| =

£018 H&00| 2XX| H|QI0f A He|= T HE

SOURCE CHAIN OFF-CHAIN DESTINATION CHAIN

Integrator owned contract

¢

APPROVES
TOKEN BURN

Sub tx
. NTT MANAGER RELAYER NETWORK “ . WORMHOLE TRANSCEIVER

|

WORMHOLE CORE CONTRACT

WORMHOLE CORE GUARDIAN NETWORK

CONTRACT Ji ) 19 Guardians

¢
NTT MANAGER

RECEIVES
TOKENS
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FAE E2A|H] (Custom Transceivers)

NTT= &Z 70 HAIX] 4E 20l|= AL HAIX] 4SS XEE 5 = TS 72 JAsLITH A
A HSA=s EHAH Aoz okl T2 EZE L= M3A A4S0 2le MSE 4= JASLICH &

of, I2EZR2 EF MES REE UF517| fet 25 AR 2/2, 2/3, 3/5)2 +dE £ ASLICH

SOURCE CHAIN OFF-CHAIN DESTINATION CHAIN

ed off-chain process
Integrator owned contract

CUSTOM ATTESTATION

m e
INTEGRATOR TRANSCEIVER of Y (1 oF N)

—e INTEGRATOR TRANSCEIVER

¢

APPROVES
TOKEN BURN

su ¢
— | NTT MANAGER RELAYER NETWORK o —+ | WORMHOLE TRANSCEIVER

WORMHOLE CORE CONTRACT

WORMHOLE CORE
CONTRACT

73

v

RECEIVES
TOKENS

@%Xiiﬂl el ol 7[&of wat AA

HIAIX| O SEE0, B= 7 WE

ol == gfL(Ct O E&2 2e|d nbgol| 7t & tHAIE 2&sto] Eots Z4sls
=]

= MSLIC.

L

KiMeh P, el E= 7HAH ERA[H Of|A[0f tiet E2|= & Z 7|0{XHof|A| A=fsHHA| 2.

23 ol AEff (On-Chain State)
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r°l'

t7|(Rate Limiter), EZA[H] 2| X[AE2|0f 2|af 22| E=L|C

o HAIX] 215 7|5 (Message attestations):
2t A2 AX| 2l HIAIX|off CHal O ERHAIR I} QISFH=XIE 7|=5t D, M-0f-N
ot, 0|0] M2| &l HIAIX|S| R HlS WX[FLICH

ro
0f
0o
a
3y
1o
N
00

°
|=I

|0 S2(Peer registrations):
PRA A QIS 2HEE NTT LN R EZ A up 0fE 0], A" 4= U=
EIStALE sHH|E £ Q=2 HEANSH|CF,

N
i=)
<2
2
m
r
fujo

FEJ

OF>
A

T H|st(Rate limiting):
RHH2E X2|2 Mists ME3tn

n
o

Ste7t Zte|H HMES UV [E2 BU RS 41t 5t

)

40 o ra
o

m Mo

e
Im
4o
|L
mm o
HL o
ol
o
-
o

2HAH 2|X|AE2|(Transceiver registry):
B EYAI S 20 &Y HEIE RAISHH, AHEATHAE SSAHE FISHAL HAHZ £ U

H1 on [m

I11|J\| |2] £ 7] (Lifecycle of a Message)

HE(NTT)2| HAIX] =8 F7|= st Hefot A=2AXQ EZ HES

E3
*3f7| ¢/t 012 Ef71|E HLofBiLICE O] =3 F7|= Al &2 542

L=hs =x|elof w2t CHE 4~ /e, thE 4
2 EVM & SVM 7510 =8-S HELICE iy B0l S AR TS S FstAM2], HAIX] S
A, DR e = SHX| A QoM E2 2IE = E2 siAl7F ZetE LT

M= (Transfer)

TENAE S20[AET MES AlZFS U A|ZHEILICE

EVMO|M= transfer &4+E AM&st, SVMOM= Z21240| &Z(locking) == 22 (burning)
DESIX|of w2t transfer_lock &= transfer_burn @3S M%@'—lth

SE0IMEE TS F, SR ID, 4K A ) 2[00 ME0| K5 H|SHol| ZFIS o7 |Hoj| F=7t
SX|E Zdst= E23(should_queue — EVM 2 SVM 25)E X|HEHL(CY,

o 22ROl EHF REQ ER, EE2 A4 HofM HY(M, SHX| MM a5 sHHE LT,
o AAHQIO| AZt REQIFR, EE2 AA HQIOM AZE| ) SHKX| H|QI0M M2 LreElL|CE,

H&0| AIRtE|H, EVMO| TransferSent O[#HIELF SVMO| siiE 29 Z+2 O|HIE T} 2HA5H0] &
T MAS| AZFS SEILCE
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EVMIt SVM 25 28 £ HEQT 12512 WX|5l7| 9la M4 £ RsH(rate-limiting)g 78
LT
S5 Ak AA Al S| H|el 2o MEE LT

o
- =1
Xl 822 =3et= 42, shouldQueue E2i37} trueE HHE[0] oM CHY|Hol| FIHE &+~ US|

« EVMS| 42
ME0| £ Mstol| THsHH L E S5 Mgk X[ Azt siiESh= X|1at &l OfRHI2 E 7ol =
7tEIL|C
shouldQueueZt falseZ HHYE AR, ME2 LRt A &= FLICE

. SVMe| Z2:
M&2 insert_into_outbox HAEE Eall Outbox0l F7t=|0H,
= Heto]] E=5HH release_timestamp®t &4 7 |Zof| S2ELICE.
shouldQueueZ} false@l ZL, TransferExceedsRatelLimit 2F2t &VH M&0| | =2
ZLIC,

F Al 25 ME0| £ Mletof| Z2[ALE CH7|Bof| =7+ mf O[HIE L= 25 BHAIZIL|CY,

=2 ot -d

Zofet HAIXIE H
Xt XE 2ol &
P2

HAIX= HQ! 2t MEELICH EMAH = EZ HE HNE FEE
PHAIE Q| 7134 Aof et HAX|= HZ Z2f|0[0fLE 7[Ef At
X

E
= AGLICEH HAX| 7} HEEH, 4S5 TES LIt = O[HIEY

. EVMe| Z2:
HAIXl= sendMessage &4E AFE50] TEE|D, 0l= EAMAIHO| 30| U2t SIS X2 (&L
Ct.

M

EZAHE &= 2Y0|0LE HAH 20| EFMZ AFEs10] HIAIXIE TEE &~ USL
o SVMe| H2
M4 HA|X|= Outbox0ll MEHEl £ release outbound HWHE Ssif 22|AEL|CE

HE EUAHRL Z2 SVM ERA[H = 7IC[210] ZHE S 2l 2 Sh= post_message BHS A
830 HAXIE MEY = AUSLICE

.

!

T A2 25 HAIX|Zt HEEUSS LIEHLY| /sl EVMe| SendTransceiverMessage O[HIEL}
SVMZe| sAtst 271 2hlgtL|Ct,

Z=M (Receive)
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HX] MM HAXIZ 4=LI5tH, X2l Z[0]07 HAIX|E SHX| ERIAIMZ M0 HE= +
efLiCt.

02 i

 EVMe| Z$:
HAX= XX ®Mele| NttManage roll A ~AI=|0q, HIA|X|2] Tle|7t HEELICE
21Z ZEMA0 s H-E M-of-N Aol et HAX[= 0{2] EZHAIHS| Q1Z0| He 4
oIl |},

A H
. SVMe| ZH2
HA|X|= %%E HAIH{ T2 3349| receive_message HHS Saf f=AIEL|CL
HAIXlE BBEf VerifiedTransceiverMessage A& MEE = Inbox0| 7tz &=
7t XM2|E 7|CHELIC

H|Ql H 50| A R A3 BEX| HiFHL|Z0| 2HE5H0] HIA|X| 7t & B Of&f Ml =|X] ot = S L|CH HIA[X|7F
SHMOE £AE|M EVME| ReceivedMessage O[HIELE SVMe| ReceiveMessage 27t 2

oo 0x 4N

AIXI7H A E| D ol5Ee E2S nlel(ax Mol 2248 Z9)E7{LE & slF|(Ax

r>
Ralit
=2
N
r
B>
mn
2
Al
Hu
|>
=
>
1]7g
o
rio
HU
o
=
n

. EVMe| Z:
AN HRIOM A2l A2 M EZ0| (AL &7l 32 &Z0] x| E LCt.
TransferRedeemed O|HIE7} E20| 43O E HEEIUSS LIEHHLICE
e SVMe| AL:
ZT20| &3 REQIX| a2F BEQIX|0f w2t EZ0| &2 shA|=[AHLt BIRELIC,
release_inbound_unlock == release_inbound_mint H&0| ¥
oloi| siiEste 27 M EL(C]

F 4R 25 E30| Ll = o =M TS T2 M AVt tREH, 4= EES EELO.
HE0| 25| A =EUSS Le|7| sl OHET L ASLCt.

M4 SE (Flow of a Transfer)

Of m|0|X|= HIO|E[2 EZ ME(NTT) HIA|IX[2] T
0, 4&E1, el 2 A =E=XE St Lot

| 2 2712 ChR0f, 80| OfEH Al&te| D, ML
NTT OHLIXIOH E2HA|H0] Of8HS YZBHLIC

No. 41/ 62



NTT OjLIN = HES 45 =
Cl 0|2 AA HCIOA EZ0| &7|HLE AZtE| 7|
I.

1. 22 H|2loj| A 2] Al (Initiation on the Source Chain)

HE2 AFEAE AA XIS NTT oL Al2fs =& i AIZELICE

22zt BE(Burning mode):
ARER2| A-M EZ0] AZFEIL|CE

o &3 2E(Locking mode):
20| A KO HOE|2Y Z2) EZ22 NTT OiL|X] A2kl ZHZL(Ct,

tm

2. O}RHIR2E £ & K|t £t2] (Outbound Rate Limiting Check)

FO|

—

NTT OiLIN = H& S40] S OlRHI2E 835 Z16t=Xl

Jtob
il

L|CF.

o =

g = U 7|8 518 £ Kot 7|7t = ME0| &b2E| == 7|0l F7HEILICE
2F =t U 7| H|3{8: ©S0| AugtL(ct.

3. H|A|X] A M 2l vl 3 (Message Creation and Distribution)

NTT OfL|M= TS M2 FE2ot =
Ct. 2} EZAIH = OIZ AIA| HIAIX]

ook

FEl NTT HIAXISE 4dsta, 0|2 edstel 2= ERMAIHZ THEL
4]0 2 7| FeL Tt

o9l

4. A2 A9l H|A|X] & (Cross-Chain Message Transmission)

2f ERMA|H = XX A5 UEHIE Sall HAXKIE TSELICH
o EE EHMAH:
HE 7L HEXIE ME5I0] AR 215 R XtE Zef|0f(MEIA)E sHFLICH.
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E
a0 — =
QI E (Of: W2|Cl|OlE], ZEIAD S)E AREA AHEE

5. HIA|X] =41 2 OI= (Message Reception and Attestation)

SHX| HMAM EAH = HAIXIE Lot AF

K 45 M=o mhef HAXE ASELCH

[ ]
[m
m
-

A= dSE HAIXIE SHXA NTT oL M = HE L
NTT OHL XM= EMAHZRE Q

O|=(Attestation)S £&&HLICE

T H-

6. 2AA|1Zt S (Threshold Verification)

SHX| NTT oiLIN = HE0| thsH
2).

et EAMAI T QISS WihR| 7 |CHLICH (S E! AIZHol 2 T

8. S x| wj|olofjAM{e] M4 2tF (Transfer Completion on Destination Chain)

I5HH, NTT 0L = H&S et=efLct
27k BE: A 30| -AIxj0lA BT,
el

E: SHX| H|QlofA HIo|E|E EZQ! B, At A £=LIXHof|A| sHA|E LTt
Ol A|

Alice?} O|H2[Z0{M &2fLtz NTTS| 22 &

O|2[&2| NTT OiL{XolA ALICEZF 225 1
EotLtofA S2et o] ALICEZ} 2IgEL(Ct

Lod

OfzH CHO|0{1 2 O] & SES EoiELIC,

EE AF835101 100 ALICE E28 M&3ta{ 10 gfLct.
, EAITF HSS IS5,

'S = LIS °
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i NTT Manager Ethereum Transceivers Ethereum i Transceivers Solana NTT Manager Solana
Alice [Sourcge Chain) {e.g., Wormhole} Guardians {e.g., Wormhole) (Destlnatn% Chain)
Initiate ALICE transfer
(burn 100 ALICE)
Check outbound capacity
Forward NTT message
to transceivers
Send message via
verification network
Deliver verified
message
Attest to transfer
Check threshold &
inbound capacity
Mint 100 ALICE on Solana {complete transfer)
T e T R A e SR e
Alice NTT Manager Ethereum Transceivers Etheraum Guardians Transceivers Solana NTT Manager Solana
(Source Chain) {e.g., Wormhole} {e.g., Wormhole) (Destination Chain)

O|&| Alice7t &2tLtofl M O|E2|@ 22 ALICES CHA| H43t2{ 1 st 7hE L
aatLte] NTT HLIMO|M ALICE7} 22HE| 1, St 20| 0|C{2|20i| A RIEIEIL|CE
Of2f Clojo{12ie o] olttsr M4 S22 EOzI_Z_LlEI_

0

Alice NTT Manager Solana Transceivers Solana Guardians Transceivers Ethereum NTT Manager Ethereum

(Source Chain) (e.g., Wormhole) (e.g., Wormhole) (Destination Chain)

Initiate transfer
(burn 100 ALICE}
Check outbound capacity
Forward NTT message
to transceivers
Send message via
verification network
Deliver verified
message
Attest to transfer
Check threshold &
inbound capacity
Mint 100 ALICE on Ethereum {complete transfer)

Alice NTT Manager Solana ‘ Transceivers Solana Guardians Transceivers Ethereum NTT Manager Ethereum

(Source Chain) (e.g., Wormhole} (e.g., Wormhole) (Destination Chain)

EVM X4 SE N5 HHE (EVM Transfer Flow Details)

M=% (Transfer)

T

oo

transfer & ME ME dEA & 250, TransferSent O[HIEZ} EdgfL|CY,
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&I H|§t (Rate Limiting)

A2 Felof M FL0| £ Mgt Z2|1 shouldQueue Z2HI7t EA51EI0] Qo s M
2= Fofl F7HELICH 242l rateLimitDuration O] Bt2=

completeOutboundQueuedTransfer HAEE Sl M&2 siE o USLICE Oy

OutboundTransferQueued % OutboundTransferRateLimited O|HIET} &hAHEH|C},

rlo

Of

o

40|u

Sct0[MET} rateLimitDuration O BI=E[7]| TOf| FOM &S SiAISHE] 2 A|=5HH, ZIEBE
OQutboundQueuedTransferStillQueued 22} &M revert EL|Ct

r|r

FAHAl, SR X| HQIoM £ H|Stol| A2 ME2 QIHIRE Foi| FIHELICE o[2{8t &2
completeInboundQueuedTransfer HAEE Sall FOA sHXE o~ U220,
InboundTransferQueued O|HIET} BHAEH |},

Z210|ME7l rateLimitDuration O] BF2E|7| Fo| RN M&S KIS D A|=5HH, HEHE=
InboundQueuedTransferStillQueued 252} &4 revert E/L|CH

=0 Xeh7 |2 H|Edstsi{™ _ ratelimitDuration 2 022 AN5td NttManage r AKX A
_skipRateLimiting 2EE &M43lstM|R. 0| X FdstH QF 7 LMBLCH S5 H[eh |7} H]
]

= O
2ystEl 42, QH2E A OIREI2E £k Mgk 022 4388 o= JUSLICh

il
=

-

H Al X] % (Sending the Message)

NttManager 7t HIAX|E ERAIHE MESHH) BA|X|= sendMessage HAEE Sall IS EL
E#AHE HAE A|JLXME ZHSHK|EH A HAIX] HE F81(0]: HE EHAHE St HAX|7t
20|, HAE 20K, E= B0 H2|X|E St o8 HAZ MEE=X])2 EMAHII XIFEA Z
L|CF.

ox po 1
mo! ok

HAIX|IZ7t MEE[H HEBMEE SendTransceiverMessage O[HIES EHHA|ZIL|CY,

A X] 221 (Receiving the Message)

AN HQI0| M ERMAIE7F HIAIX|E ZMAI7|H, QIR T2 MA(C]: Z2[0]0])7t SHE HAIXIS $=4IXt
Aol thE ERfiAH = HEeIL|CH.

22[0|0= HAX] =¢I1= 2[5l AEZ| ZRIES Sal| EA|HQ S SEESILICE ol S 501, E20]0=
WormholeTransceiverMessage ZAESEZQ| receiveWormholeMessage HAEE $&5}0

HIAIX|E AatistL|Ct, O] IFH0M ReceiveRelayedMessage O[HIET| EHAHSH [T},

O HlAE= ESHHAIXIE SHX| M2l Nt tManager 2 ME SO &LICHL E
AEQ| AL E MASHK| =0, HAXK| =42 2} EZHAIHO| E31E|0] {20

A Mt 4 U7 w2 L C.
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o O
7t wattelES I.jeé = HIAIXW%'%* ELICE YAIZL 27 Areo] 20[H
HES 202 HIAX|7F R E L |
MessageAttestedTo O[HIE

2l

Ct.

NTT= M BX|(replay protection)E #18iot2 2, £ EUMA|HIF St HAX| 1B S & ¥

Ei5te{n 5tH, ZHEBEE= TransceiverAlreadyAttestedToMessage 272t 7 revert &l

L[CF.

NTT'— CESHOIAX|2f RH Aol CHSH R ARl 2HX|E 73IBILICE O] A= THEI Rl (reentrancy) YR 2E
6I-|__||:_|-

I

HIAIX|7} o|0] A3lEl A2 HEMELE= QF 2 revert 5h= CiAl &=
MessageAl readyExecuted O[HIES LMA|ZLICE 0= th
totalTransceivers 2 420 EZHAIHSO0| Lot HAIX|E MESIEL A|£ot0] Hdet =~ =
47 MEff(race condition)E 2tststl, SEI0[HE(LQEHN|Q Z2MA)UH S5 M2 A=K 2

£ gEuCh

7| SEst1
r

olgl £ = E2 5| (Minting or Unlocking)

M40| 4BH o2 ASEM, BEJ} "burning” 9 29 E22 2Ax0)7 Blglstn, "locking" ¢! Z
22 13 ofFsi0 2T Hol AR KL & UBLIT A4 E20| A% Kales 200
9H0ilA| ZHRIE]= @ 2 TRIMMED_DECIMALS AMO|Z MISHEILICH EXX| Mol E2 A Xfal47}

I( A

TRIMMED_DECIMALS £ Zifotz 42 T& a2 HER(AAY - ) ELICh HEst 2o EZ0|
ARHOf|A| Bl E[ALE & F SHH|=|M TransferRedeemed O[HIEZH MBI

HO (Security)

=2 3|7 2| X} (Global Accountant)

=24 3 2E|Xt= BE EE & REYS HHdk= L0-d5(Defense-in-Depth) Eot 7|5
LIC}. Ol= A|Q! 2F Elo] Mz A2 |l HEfE FAlIst, O Mo 2eliEl FELH B2 EZ0[ &
[0 2[R 2 HEE + =S 2RI

No. 46 / 62



0] 7152 LIO|E|S XHAte| 1:1 SHNS BHBILICE 0= AIHUIME 2z 3(spoke) HILIOIA L2 Xt
At0| S5 A HOIOZ B LIO[E|S XpAt £8 ETHHK| QLI 517 EBMES THSHE TS 4

LS e Too= 1= T
sist= 7tC|(Guardians)2 224 AA THSHAL0)2t H|o|E|e EE HME(NTT)o| Cial| 2152
X|35t0] 71801 Hot AS S A= EfL|Ct.

TEIHQ BiZOM 22 O7I2EHE 3 HETHHE HE HEZFEHA 22lstM <.

Z{g{H A gl i joj{2|E| (Governance and
Upgradeability)

S8 xHIntegrators)= ZEA| IEHS AE510] HEMEES AT2)|0| =511, EMAHC| FIH/F|HE &
2|5H= AHEA HIFHLSS 2eislof §HLICt Ol= NttManager ZIEZIEQ| 4 2{|0|= Sh4-S0{| A A|¢
El Hiet Z5LICE ol2{8t Z2EMAE Q1F I HIAIX| S2lof CHSt AAIZI 28 ™Y &5 USLICH

NTT A A2l X AEE| A 4= LHEE £ = EAH 255 /X5t 1 HEfE 22(5h= o &

—Oo—

AIROIL|C} CIS ZHHof| CHEH HE{LEA T2 A|

SRS -
El= dEME 2XHelez A MEY & ASLICH

X AEC[Of M ERAIH =4 20} L= HA

He|A HEHEW A ES ZHEYME =A MF

_— =

[ =
o HE[FY TEME M 2E 30 ZIEME T4 BF
o EZZIEHMENM SEE HE|Y HEME T4 827

O HHAA A2 HiEZ 2tH0] OflstE MZ22 27 Al M 7HsSdHHAM = A|AHEI0] oFsHA| 7RI =
EE HERLL

Wrapped Token Transfers

72 (Overview)

MC EZHE L

#E EZ ©&(Wrapped Token Transfers, W'I'T)° et 22X HESRA 2Ztof eidel E2S
Ba|Zst7| fst @2 ZEQLICE 3t HESA0M XHibg Z 10 CHE HIES{F0|M s XWOﬂ 112 of
Sot= e E2S U 2M, sty 58%0|0] g 7hstet EEAQ! B2 0|52 7Hs5H &L
Ct.
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siAl 715 (Key Features)

WTTE= HE|HQl EZ MEo| A2
C}:

0x

=M i

o 4S28Y: HES &+5hk= EZ(0: ERC-20, SPL)E 30717t H= X AMQl 74

o Z-oH-BIE HFLIE: A2 HOI0|A FZI KHto] O3 1:12 BEE|S ol £22 7

S, YetEol T2 A T2|1

+ EIIOIE] RXI: 0[S, A2, 44 X214 § £2 4492 Hl9l 7t

S YA (How It Works)

WTTE i+ 2 ZE[H Q! d2284S fleh rdXel 7|Es NSELLHL BS Z2MA=

= MELIC}:

1. OfHIAH|0|M(Attestation): E22| HIEIHO|E (0f]: &=, Ol

EELICL O] = E20fCt 5 ot RS
2f(Locking): &4 &|Q10]A H|O|E|E EZ0]
HIAIX] 2 71O HEJI7L AS EVAAS

#AZ(Verification): SXX| M2l0j| A VAAE

VioHsow N

KHof|A| MEEL T,

Cts CHo|o{ 3 Alice?t O|C{2| 22| ETHE &2tt
O{&ZL|Ct.

2IEl(Minting): S&X| M2/l M 2E & E20]| YEE|HL(E= HOE|

)

E

HLEC] AFol ZZLC.

HAIZILICY.
HE-AS5st0] ZTelds &l
=}

o| Xtrle| A™ o=z 12| XSG}
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Alice Ethereum GuardianNetwork Solana

Lock ETH in WTT contract

Emit transfer message

»
>

Verify and sign message

Submit signed message

»

Verify message and mint wrapped ETH (WETH)

Deliver wrapped ETH on Solana

A

Alice Ethereum GuardianNetwork Solana

A2 AlE| (Use Cases)

Ch= | ZdEetat HEYS 0= stia] AR A LT

ro
=
—3
|0

o ©HEY SHZ0M] HE|HQ 2y R EZ RE2IE] (0f: Chingari)

o HNE: B ZHl & 22 Z2M|A XA
o EZSIEAY BY

o WTT: 7|0] £l obeist 2f-ol-0le 27| %2

o HYE: el ZtAHY EZ 0I5 *Ieh AFEAL EEA UL MIS
 ZE[A|2l C|zto] XAz}
o WTT: C|mto] Xpitel =21 otH st 0|5 7hs

o FHE: C|mto| ofi22[A|0[Ef S3F W Akt e[Sl A2 2EE !IH NS

7{4 E(Connect)

HYUE I
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(70} LHO A ALERIZ}
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E 9INE Alg3iH
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LICt.

L
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O HIERIR0ME RSdat 7|
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=

74
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[HL}X|

e

UAELIC

Off SEA| AEf
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1]

i
<l

=1

UI: E2|X| QIE{H|O]

5

O
I,

I5t21™ Feature Support Matrixs 2Hx5tA|

(e}
-

I5|=x| &

[

Of X|2

| -
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eI 2 OffH Z=et 7|

X

OILSI MOBtREOM HE Z2MAS

i
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|
110

i

Al

LICt.

53

Lo

Kf

ol & MIFAL

71 2

5}

7| SEHMI|M Xt EF = OXIE E2|A

ki

WA=l ALt 2

225t Verifiable Action
[e)
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E0| M0 Xtz 22 SAX| Aele= Eaf|ofELLt.
stie Ateto] SEK| H|U0f| A

A

i1/

SHX|2 &2lo]: VAA E= Ofg|
5

Approval(VAA)
SHX|0M H

4. VAA K= OfE| 2E||0| M
L|CF.

7. Kpat

5.
6.

AE AL


https://wormhole.com/docs/products/connect/reference/support-matrix/#feature-support-matrix

o Native Token Transfers: H|O|E|E X}AHE |

o FUIE: AKX}
o HE|: XX Hef A

o AZAX

Aol Z2x|

A

A

=
—

= O|A|
=o
[ =1}

=

O] of=1&t
- O=

|

LICt. O]

o

F
O L

L
=
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A
el
(e)

)
e

o
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N[

A
—
=

=

A

o

QIH2l 00| E
o

L

LICH 2=

2|8 Mayan MCTP7} CHot A=

—

H
AH(of]: Q! Zof M X

=

X e, B3 ME0|LE Amt
Z4

Al 7|2 4221 Mayan Swifte

[

Cli=

o
—

|

B2 X2
400l A

o

=
i
7:

—

~ Al
O

o=

M& AA-IRILICE CHAl &H(solver)2tn 22|

15
x|
=]
X: AP}

X
21

—
oF
Ell

=

¥

o| X

—

o Wrapped Token Transfers: 7|
o}7]

o Native Token Transfers:

&= ZEIX| el
B Foji: £5{7F 25

o
12! mo| 2= E| H|

X

2
=

o Web3 A X

MNIEMHE(Settlement)

Circlee| CCTPZE 2i&35t0{ H|0|E|E USDC

2 947
k.

=
110

Ar
g

10

o U2 Z4 7}
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o E|A& SE|U|X]: MEUEE= ST Mty 2IYS TS5t USDC Y NTT=Z HiZE E2 242 M
£ XS AL
o 2|2 AS 7I5Y: Zili= QEA|QI0[X[BH HE Hit A= E HAIXIE S5l 2H|Ql0M 2B
ELch
o FIIX| B ER: £ E 2I8t Mayan Swift, S8t 542 2|t Mayan MCTP.
= XFHEAL
o110~

o QIHIE(Intents): AtEX7} /5= Z1H(0f: USDCE CIE #0212 HLf ETHZ 2H7])E Ho
2 | It “291"2 FABeI0, “OfEA” = Eatol| gyl

o ZH{(Solvers): QIHIEE 0|&l5}7]| 2|5 H7"DH01|1%§7‘ St= MELHE| Of|0|HE LT, RAk2 S
Yot A0|L HEE A5, D 7tz 2 E BELIC.

Mayan Swift

Mayan Swifte= MSHQI QIHIE J|H OF7 |[HIME 5150, SH= BR XS 2l ArZX QIHIES

O|2i5t7| o A™LICE X o= of 1250| tHE MM S MSLIC Fo{ot ™ £H{71 012 H| Q1o

XpAtS HRoloF 5101, YL H[QI0| nZe| 1 CHE A|lof A0{7t 40|= E+ 0| g  USLICE Ol=

FI|MQl 2|HH A S @75t 2Y QHS|EE S7HAIZLICE 2-0|E 276t3 Mayan Swift= 1%
&0 ol&fA0|0, ZHLX0| 0 ARl Ail= &3l 7142 HF= ol =20| ELIC.

Of2H CHo|o{ 2242 AFEXVt Arbitrum®| ARBE &2tLte] WIFE A2i5t2] & i Mayan Swift7t 3=

AHQl IHIES X2[sh= WAIS HO{FLICH M2 E0| M= SH{7F & H|Q DEte| R 54 #t2|sk=

1. &H{7} OHH|EHOIM A|Z}: £H{7t ARB — ETH=E A25t10 OHH[ERZ Q| o A3 =0i| ETHE Ol X2
LI,

2. &2HLIE VAA 2M: Verifiable Action Approval(VAA)O| &7t &2ttojA SOLS 3|5t
E= E2|7stL, Ol= o I2|AH|0|HE Sall WIF= ARfELICH
3. AIEXI7L WIF £3: ALEX7F WIFE =25, & B VAAZL 24501 TS 2 2(S3ststn oA
20| 22tE ETHZF S50 A| o=l LICE,
il M2]: o= SHAME Al A, AT 2| ETHE |XIZ| 7Lt ALEXtol|7| BHEHEIL|CH Ao
2ot 67t g EELC

0x Mz
Ok
r9£
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User Solver (Arbitrum) Escrow Wormhole Solver {Solana) Aggregator

User has ARB and wants WIF

Submt intent [(ARE - WIF)

Swaps ARB - ETH and deposits ETH

Emits VAA

Releases SOL and swaps to WIF

Receitves WIF

Sends WIF

Emits final VAA

Confirms receipt

Releases ETH 1o solver

User Selver (Arbitrum) Escrow Wormhaole Solver {Solana) Aggregator

Mayan MCTP

Mayan MCTP« Circle?| CCTPE MEME Zoj|e3 = 2fdst 2 z= EZ Lt USDC 22|13
o A2fs Z2EE 250 X2lots T A¥e = F&LICh ® el oo 22| E|of -°-| ﬁf = ¢ =2[x[gt
O W2 2284 5548 NS5t O iE Z=27H AM2 27157 Swift7h X2 E[X| §i= H|elS gL
U REYLICE HEHOZ Z2EZE 42 2 QI Of HIMX|D O #E ZM40| gls o AI2[E 4=
= gits B

[ )
[T
n
2}

o)
Z
[m
_'l'lJ_
o
T
n
n

o TE[H2 AIZ AIZ
o MSHE: Ml 2t EZ SES HALIC.

o Hz|: AIF HIOIEE 7M1 YEIE FHEILICY.
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CCTP Bridge
=3} elst= CCTP I

Circle®| Cross-Chain Transfer Protocol(CCTP)=t €1 HA|E Z2EZ2| £E§H2, H|OJE|E
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