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ol HEf|olofel}?

HERIO|HE= 7RIt Z2ES0| DEE EEXQ MEfA2| SHAE 25 = Y= XL
o ZTIHEH MS28 Ao #E: HERION HSREME 7I2CE ZUE MER Zd:E S22 XM3EH
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o S8 834 (Unified Liquidity) ®Z2: & 0 38 8354 UERIZ 26t O E2HQl AIE ddut
Fot ALEX ZAE S ofE2|F|0|Mof| HlBE 4+ USLICE
o =T FAEE JEX=E IZANQI HFRLIAOM, %[ ZZ2 MY, ofdst Hitnp 22 5Ist BE2
HIER[O]0{0f] Rt7|11, &ial o ZE2[AHO|M 22|t AKX Ao s e & ELICE
A 7y
OIHIE dIZI(Intents Engine) M A X|] HEH(Message Passing)
QIHIE QX2 =&5t HAS 7tA3si0], 043 Sto|m2j|Ql(Hyperlane) 7[dte| HOF MAIX] FE
Meloff 2 XAt 20 MoiX MHS WHEHA| ZZ2EZEZ, 111 HAX] HED  Che-of-thd
MElgh & == X|RIE|Ch Z3|(many-to-1read)E 25 K| gL|Ct.
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#|2l(Chains)

HEL0| Z2EZ0M= Zt SEXQ HE/IZL nF/et Mol H
X

HIAIX] & Al e ®MelE XIFEst= o ASELT

AZ2AR| 2 E(Cross-Chain Operations)

HEO[0] HAZEE2 = 7HK] fol F=AXQ HPS KL,

(]

o M7[(Write): X|2IS GLISH HAIXIE TESHL & =
2171(Read): CHE |22 ZIEEO|M CIOIEE Z3[&LCL.

HA K] M 24 (Message Components)

o [H& =OQl(Destination Domain): MIA|X|S T&E i E2XQ HEYZ

o *II} ZA(Recipient Address): HIA|X|E £AIEH ZHEBE FA

o 87| Z(Read Operations): CHE A|QlofA HHE MEHH =35 2

. M7I S & O|o|E{(Write Call Data): CHal AM[QloilM Ml &t S&

o 2FEY EZeia(Finality Flag): &A HM|Ql0j|AM 2tZ40| 2telE wi7tx| &0l Ch7|&X| o8

HMA| AFFES Contract Interfaces 2EAME RESIAA|RL.

7tA E=AMSHGas Abstraction)

HEf0[0l= I=AXQl 7tA HIES HM2[5H0], JHEXZE &4 HQle| HO|E|E EELZ iy HloAe

HIES XI2e + JUATE XA

M2 AME|L|CE 0] Aol At IZAF|
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https://docs.caldera.xyz/metalayer/developers/cross-chain-dapps/contract-interfaces

A|AE! O}7|EllX{(System Architecture)

TN oA o}7|EIX|(Component Architecture)
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2 74 QASH 1 45X

Source Chain

dispatch gas payment

relay message

Relayer

Network

Relayer

Network

queue reads

Read Queue

|

process

)

Result Processing

deliver message + results

Destinatj

n Chain

handle




HAIX| BF

Ofz A|EA CtO|0]a2 AZARX|Q HAIXIE H&EstE HHAE 2HEE HoEL L

Application Source Router Relayer Network Dest Router Destination

1. Calculate gas (quoteGasPayment)

2. dispatch(domain, recipient, reads, writeData)

Include gas payment

3. Emit message event

alt [Has read
operations]

4a. Execute reads

4b. Process results

—

5. Deliver message + read results

6. handle(sender, message, reads, results)

Execute destination logic

Application Source Router Relayer Network Dest Router Destination



OlHIE (Intents)
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HEf20]0ls E)US ITH At 2EH D MAH JIZAF|Q AMS HEAH M2 £ Js S ZHQEIE 7|dh
A AZTIS Zebstn JSLICEH
OIEHIE 7|dt I 2 A0l AlsH
HER[0]0{e] QIHIE 7|8t M3l AR JHLXIF XKpF EHMMO| Ofl 14Fo| CQIHIEE HWAISOZEMN,
AZAHQ MSEES ZHASISIEE MALYELICEL O2sh M2 WA X 2HEE N IZAF|Ql Ml HXIE
CheSholl, CHEt 22 £ 0|ME MSELICH
o MoIX AM3l(Declarative Execution): 7HEXt= CHFSH HQIOM OfFH HAo= MAMSIX|E HA|SHK| €1,
Xtalo] EdstnXt sh= HHQIE)TH Holgh o~ JUFLICE O2§t F&st= IZANQl Ao SFYut ”F
ts'dE E0ELICE
o W2 XAt 2BEl(Fast Asset Onboarding): HEIH[O|0{= MEL XAIS IZAHQl ME{AHO| Al&sHA
Egtet = QIEE 5101, JHUXIZL ofE2|A|0| M| #R(t 7|52 WEA SEE & UA| SLIct
o Oj1N2{2 MS28AM(Seamless Interoperability): HEI0|0] QIZ2IE &25tH, Z|Aste| OFEtZ2 03
Holof 2 QHIEE M3l £ U0, ALEXI0AH Retst A&t L2tE M52 HSELIch
o HOMMI Mz|M(Security and Reliability): HEI2|0|0{2] OIZ|EIM= A0St HOt Z2EZE 7J|Hto=Z2
THE[M, ZE X HQAAA QAHET} oF™st PHMOoZ AMME|E = HEBHL|CE
o SoiMul sSixFM(Flexibility and Scalability): O] A|AEIS Clokst AR AHE $82% = QJEE=E
AR, ofE2A|0|d & AKXt 7[dto| d&Est 2t O £2E SFAMZE & U= SHYE #F1
USLICE
HIER[0]|0{e] QIHIE QX2 FEst AZAH|Ql OHE2[A[0|ME FFot0A}t ot= 7HEXO|A| 01 ZEst =710|04,
S&6H S &l Moz AMdist &~ Q= QIEZEIE NISEILICH



EA AZ(Aggregation Layer)

N

A AZ2 API & Ul § Sall WA E3IX| HEHI0| et B2S SeefLCh HUX7L APl E= SDK £ S5
QFS HNESHH, AMAHE2 &Y QHEES SgEl HilX|S0 SEeUch Zoete| AX mATIE 2t 2E3X9
SHE +&stn Hu5l0], H|E, £k, MEEE 7|E2Z (K| 428 A&z EFL L

HIEF|O[0] HIEIM= ALEXL HIE EZ0| £ DAL

Developer/User

Aggregator API
Selected Bridge

Intent Network

Bridge A Bridge B Bridge C

Quote Aggregator

Ul (A%} 2IE{H[0]2)

A Ase Ul = 25 AFEAS0| HER0[0{2] BSIX| HERILt &8/ 43HEY + JUXE FHE AEXL
ZletEQl QIEH|0|AE MISELICE OIF Sall Ar8XAls t2a 22 AYUsS ™8 =+ ASLIT

o A8 7St BE B AEXtE LIt B3IE Z2E BHAME o fden, 2 Z=20 gt HIE, £, dEd
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o EUMMM ZIM dg FH: AMEX= Z=ZANQ EUMMMO| MEIE MAIZICE ZLERE £ 20, X
LHOIL} HHO|E0f Chet &M 20 R HEIS seldg &~ AFLICH

WA= O] Ul & HH3| 3l0|EctAESI0] XX A2 =2, MElA L oiZ2|AH|0ld0 HEE + JUAFLICE 0|
Sofl Creket SSHE0M SEHE AFEX Zodnt 0j1e|2 SEie Feig + AL



2}LE!l API (Routing API)
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ML H|=(Settlement Layer)
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E38} X|™(Integration Points)
HAIX] HE(Message Passing)

o HAX] 2210 Hots SE57] 2l HAIXIE dSeLT.

5 5
= =
o HIAXIS 2F X2| SEHE &Fst0] M2l = A=s I=2AHQ HRLA OGS FXIBLCE
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olHIE Alsli(Intent Execution)

it AS2 HEHZS| 2T HF XEHo= Tieted + UARE dAEJSLIL e A2 tEa ZaU o

. ME2 STl ChSEH FM TlaS 2R s £t Het BES KB
. FUS S5t A% UOE|E 4528 M2 SEIELIC
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MM X] MEH(Message Passing)

7H2(Overview)

HEI0]0{= QHIE 7|8 Z=EZ9| Fi(Settlement) 2 X|ASI=E SAEIUSLICE =7|0l= E3IE(bridging)
Q |
I_ o

AMHE Se2=z AIRfSHATE FXt O Ciefet QHIE 7| Z2E=2S gt A=lL|C HER2o[ol= Stolmz|Ql
loff F=E =2ob HAIX] HE AARES HSSHH, Ol ZE ZOlEr Mol Xs2= HiZELCE HAX[o=
MEiMo=z Ofg] NQIS2RE HEli(state)E Z3l5h= 7|52 ZEY + A0, HESQIA Huto] ZX HAZIL=Z
CIO[EE =fele & AL

Source Chain

Metalayer Gateway

Hyperlane Contract

Destination Chain Message Infrastructure

Metalayer Gateway Metalayer Relayer Remote Chain RPC

Execution

Validator1 Validator 2 Validator 3 Read Fetcher

T4 7ksst eHAM(Configurable Finality)

HEF0]0{e] MIAIX|= F 7HX| A BREE X[510], JWELX7F £E2F HOot 7ie| #eS ZFE & QEE LIt
1. 2ZE 1AM (Soft Finality, 7|22}

o X AlZE 9F 10 =

o HE|C|O|E7} AIRMV} EBHMME ESHA|Z|ZICH= 78IS EQlgtL|Ct.

o HE FAto| st CHEES| ofE2[7[0]Mof I*%.*E L|C}.

o Az| ZE: HAHO|ET} ARME| I|E HIO|[HE FEstA EstC= 7HH0]| 7[dHgiL|Ct.

2. 214 B (Finalized Mode)

o 4%l FQl(parent chain)oll BiXI(batch) XIS 2 SHE RIQI0IAS] SHFY Stail WeBh|C



o AEAMQ| 2[R7(reorg) M0 CHet 25 7|5 MSELICL
SEIO[AE EY2 0fF5| 7 22| 0|2] H|7|(dispute) 7[2tE FXAIBfLICE

=H-d
ZE 2dd S, F7HEel 2|0 4o HiFUF0| HEELIC

&
|S E= Eo0] S8t oiE2|AH 0l HEELICE

o

35 29| AEH0| AEH {O|E|E MAS28AM(0]: Superchain, ZKSync 2| |0|E|E HEIZl 5)2 X|Yst=E Xt
2, HIER0]0{= O|2{st HIFILIES XISC=2 EE5t=E YI20|=EL|Ct 28 REE X|HsH oiE2|AHo|M2
FC WA Qlo| SHAEl HOb HEO| SEHZ XIHAZA £ £ JUSFLICL F, HUXZE EF MEfAo S&EX]

ot AEH I0|E[E MS28/H(stack-native interop)2| O[2f 7|22 =8H HMEE £+ UA LICL
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£ 2lZxI(Rollup Engine)

2 A|ZH(Quickstart)

Zhef7t eAElofs ME E2E HEsSEH L2 EAIE ufef AIXE + QgL

EH|AEU(Testnet)

HIAES StH0IM AZSHE{H, Of2 THAof w2t CHAIEE0 HESHAL:

[

1. Q15 HOo|X|of|A S|A7ISHAHLE 2T QIFHL|CY.
2. Manage Rollups H|O|X[0| A “Get Started” HES Z=IgtL|Ct

Deploy Your First Rollup!

Caldera Rollups are easy to setup and come with essential tooling for
your ecosystem such as a block explorer, bridge interface, faucet,
and status page!

% Get Started

3. QstE EY =23 (Arbitrum Nitro, Optimism Bedrock, zkSync 2| ZK Stack
Deploy New Rollup H[O|X|0f|A HIAEU HET RS MEHSL|CY.

= = =
F ME)E MHEGH 5



< Deploy New Rollup A caldera

Select a stack

/s @ ) G

Arbitrum Nitro Optimism Bedrock ZK Stack Polygon CDK
Arbitrum Nitro rollups boast whitelisted OP Stack rollups offer Ethereum equivalence, ZK Stack hyperchains offer Ethereum Polygon CDK is the first zk-scaling solution
fraudproofs, incredibly cheap gas costs, inherited Ethereum security, along with sub- compatibility, ultra-low costs, native account compatible with the Ethereum Virtual Machine
stateful precompiles, and performant WASM second confirmation times and low, predictable abstraction, fully functioning ZK proofs, and to integrate smart contracts and developer
smart contract deployment through Arbitrum gas fees. cross-chain composability with other tools, fully secured via zk proofs.
Stylus. hyperchains.

4. U[O|E|E 7tA EZES MEHSID, EY O|Z(Rollup Name), MEZO|QI(Subdomain), |2l ID(Chain ID) S
2 AEXE dFeict

5. “Deploy New Rollup” HHES Z2I5t0] HIAEL EYUS AIRIELICH

H| It (Mainnet)

. Z2E 27AET ¥ E%@pp-ollup)2 TEsts OlR0| Cha Eolskn ACHH HIZE olof FM2
Ciekst X[ gets NI ASLICH

o ZO2t= St MEHSH 2 =3 (Arbitrum Nitro, Optimism Bedrock, ZK Stack £)2F uf2to|E,
2|1 H|Cl(Ethereum, Polygon, Cronos, Optimism, Arbitrum )& 7|HtoZ2 &Y EUS Hij=S|EZIL|CE

o 73t oiZz[AH oINS Zreto EESEINQ. YEEoZ o|EZ|E 7|8t HE ZhEt MeIeZ O|XMst= s
30 2k A Z2|X| ZELICH Hol2t Bo| MaXo= X[ siERL|CH

o IZEM £FO| Ot EQI0| 2l0|EE Metk|= AlFEo| ZH2tt 2 et ER|SLICE
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E94(Rollups)o|z?

A2 =2EAQ HERIS HEMut 242 =07
12 XAl EEA|QI0|X|T M AKsettlement) 2
S 5N

o

(=]
O|ZelLICt. ol2t SAlof, 7|2 Ml=r o L2 &

| Q& MA= oo 2 &=
=z O||:-13|E(Ethereum) o
Mat Mse HZE|ct

>-|

E#iZHM 27|(Bundling Transactions)

EA2 047 JHo| EMMMZ SiLIe| EMMM = HiX|(batch)2 TAI(EY) 5t0 MgtL|ch O] 2 2{0]0f 2
SEA2, & 7IZ =00 1 2o AFEl Ex AZR0M +AEL|CE

Qx|ol AlsH(Off-chain Execution)

EE HAl2 FQl sl SAE22, 2|0]0f 1 off 7|Z3Hof 5h= CiO|E] 20| EO{SLICE. O WAIR E3| S&et
Y3M RE[EHH, XME| S22 =011 & BEHE HRASLICL

m

MO LuEX|2loM RO AHE T, Y EMMMN L= Qof FHIL 2f0[0] 1 SFH|QU| HAELICE oA
tH 712 welel HotdE |XIGHHAME HO|H R3E I £2 + UASLICL AUBHH A EHFMO| Of
An
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AEl 2ot 7|57 2Lt
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SE|0|AEl E9(Optimistic Rollups)

Zo2tE S35 Arbitrum Nitro @ OP Stack 7[|gte| EUS HiZEE 4 QJUELICE 0 & AH2 E

“SE|0|AEl(Optimistic)” SQILICE

L

SHIECH= S22 JRgol Z[etet|c) = el <0
2HQ doflMel Fetd 5Ho| 25| & UL ofofXoz AMESHALE LRV WlE EL,

A
= Al
HMelof A7] SH(fault proof)E ME5H0] 2R E HAS LR + ASLICE

SEID|AE] 20| “SE|O|AEIOj2ls 8Os EMFMO
(]

=

AX|Al EQ(Zero-Knowledge Rollups)

Zd2tE S8l zZK Stack 2 Polygon CDK 7|Eto| EL HiZESH & QIon{ O] &= AEES DE AX|Al(ZK) EH
siefefLIct ZK EY2 2E||:||ﬁ'5' ETt Hel, ZF HEl HE(state update)2 sl

=2-HL Jd
HEstor gLt o] REd Y2 Hetel Jef HE0| M= iy EMM HiX|E

o —

fol

ZH(validity proof)E&
ZAnpole otsstxioz

n= 4o
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FefLich mEtM zKk 22 EMM Co[EE 25 2FQlo] AAE 22 glol, &

OlM EMMS HA(finality) X2 & AFLICE
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Zrct S 2

Arbitrum Nitro

ZiM|2tE E35| OfH|E& Arbitrum Nitro ABHS 7|HIoZ XM 2
|

SE|D|AEl EH ABlo=Z OfFE QI Arbitrum One 1t A
3% Nitro = 2 &2l 02] H|2loM 60 =] o|Ate| TVL 2 &5t Q&L
F2 0|H

o O|C{2|3 CHH| 10~100 B N EHHM 4

o 0|HZ|2 &&Md(Ethereum equivalence): O|HZ|@ ADIE ZEHEQ} JiEr =S 2tE#H5| X|EtL|Ct
o O HE S5 ¥4 AZh %ot HE0oMZ Z|CH 250ms 7HX| B Tts

o EESt= ALZ| ZH(Fault Proofs) AJAH! X|&

e Stylus & 58t WASM AOIE ZHEZHE MEHX X|2

e Arbitrum AnyTrust EE= Celestia DA 2 E8t 37| H| Az 7|
o EQo HO|E|E EZS XIRE AMEH I

or

AnyTrust

HS Lzl
o= XTL—

Arbitrum AnyTrust = Arbitrum Nitro 7|&9| Hio=Z, HE2Xol Mz REIES X H

AZEYLICEL EFE Arbitrum 0= 2E =E7} 20]0] 22| 2= CIOIHE =1 F2al0F SHA|TE AnyTrust = H|O[E
7184 2I2/3|(DAC) E &83101 2F Al HI0E MS Hilez RAELICL 2| T 22 F HO| MY = UCh=
71 sloll SE5HH, DACert (CIOIE 7184 QIEAM) & Sl XIFE 712t S Clo|E 712dS &Lt

OO Lo

AnyTrust £ #8stH ZZE EY ChH] 10~100 B =7t HE ZEZO| JtsEiLIct o] F=E HoH 7842
=

I_I_

SHSIHME HIE 2SHQ EMMME XNE|E 7tssH S, olHzlz Hets 7|Hez = nds EY =
S

AnyTrust M[QIZ 55t o HEEL|Ct.

Stylus

om
on
o

Arbitrum Stylus = Arbitrum Nitro Q| 7|& &Moo =2, 0|HZ|2 7t Al(Ethereum Virtual Machine, EVM)1}
Hstel WASM 71 m{AE2 8| ZIEL|Ct Stylus = Arbitrum One, Arbitrum Nova, Arbitrum Orbit SO|A
HE|D], Rust, C, C++ S LISt QAI0{E ADIE ZHEHMEZS Zhdet o Ql= 4 E HSeLch

Stylus 2| WASM A& 452 7|Z Cid] 10 Hi Ol 7t& HZ 21t el ABEl Rust/C/C++ Ef0|HEE|E

qti2 ADIE ZEHEO] BB & Yrks FHO| YBLIC



SE|0|ZE H|=EZ(0Optimism Bedrock)

Z||2t2 3 OP AEH(Optimism Bedrock) 7|gHe] Mg E¢

fjo

HizZg o= ASLICE

=

OP AEHS ol=c| SE|O|AE! 2 J|& AEM0|M, SE|0|IZ H|QIulznt FQIH|0|A(Coinbase)OllA SA5H L2 H|QlQ!
Base 2| 7|gt0[7| BiLICL BX{ OP AEH2 MHMOZ 359 & Olatel TVL S &Est JUSLICH

F2 o™
e 0|HZ|IZ EHHI ~100 Hi XN&ESH EUMM S
o O|HZ|E &t iijéi ANE ZEME 3 Jid £S5 et X|IgfL|ct
o [HE Z% Md £ EBE A 2%
e Celestia DAE &5t F7} HIE HH 7|5 (MEH AtEh
o O RIS MIT E2lO|MA iHE_H.

o SE|DIEQ| 0|2 HIERIAQ! Superchain O #0{ 715

| 2l(Superchain)

SEIOE #HAQI2 SEINE Z2EE 7|fe| 45 AZE A HE/IE XEsH, ol 2 S5H el 29
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ZK Stack

ZK Stack 2 X|7|0|&3(zkSync) QIZEtE 7|EIe= SHE™ ZK 7| SO|LARIE 5e + ULE HdAE =Y
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7t 7tA 2R

4
3HA: ADIE ZEE Q Jjgt =31 XM XY
A

50| X|2l(Hyperchains)

SIO|EHA|Ql(Hyperchain) 2 L1 HlLloy & Fitg IRsHH, HE=z Hl=s Z2E Fx9 zkEVM
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gkx MX(Customizations)
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CHA| cllo]E] 7}2A(Alternative Data Availability)
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Efx=olst A|2IA(Decentralized Sequencing)
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HalxlE| YSDC(Bridged USDC)

Zig|2tofl = OP Bedrock 2! Arbitrum Nitro E2Y2 CHAICZ MZ(Circle)?| EHEIAIEl USDC EZS &8& 4
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M2| M (Reliability)
7}s AlZt SLA(Uptime SLAs)

L2k 2 QIS =0l THall 99.99%2| 7t& AlZh SLA & H|SeiLCt.
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