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The longest fork win

L

Forking happens when more than 1 miner
find the suitable answer for the puzzle




Simplified Payment Verification

o HWIFNR BB HIMerkel EERIES

® Hi<fiblock header

Longest Proof-of-Work Chain

Block Header Block Header Block Header
——+®» Prev Hash Nonce » Prev Hash Nonce » Prev Hash Nonce
Merkle Root Merkle Root Merkle Root
Hash01 Hash23 |

Hash2 | ' Hash3

/ \ Merkle Branch for Tx3




BTC Relay

Relayers constantly submit
o E:_FS PV?&I%%EE’JE%%,@%Z’\] Bitcoin block headers @ ( @ @ ® @ j
: I I A2 A2

° ﬁﬁﬁggigﬁiﬁﬂgﬁi*ﬁ ’ §EI|)’J,}\A BTC ABitcoin transaction /o (— ~
EU Ethereu mﬂ'ﬂﬁﬁﬂ’%% is submitted to be verified @-E) @ — * SEEAY — Q/

and a small fee paid

J
The verified .Bitcoin @ Contract
transaction is relayed

to the smart contract

Relayers receive the transaction fee
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® PoSEX

® HFstaking#Eikz—H

validator

® T—/epoch@ , validator{R&FA
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® HIhEx
® validatorETFBFTHiE

® #Bid2/3 validator&® , HBEH
BR&BMAblock headerdh

MAPO’s Light Client
on target chain at epoch,

MAPOQ’s Light Client
on target chain at epoch,,,

MAPO’s Light Client
on target chain at epoch .,

MAPOQ’s Light Client
on target chain at epoch,;

v v
verifyMessage(message, proof) verifyMessage(message, proof) verifyMessage(message, proof) verifyMessage(message, proof)
A —_—t b e A
" verify - p y verify
Committee i Committee ,, Committee Committee .2 i
Committee ,_» Committee , Committee ,,_ Committee . Committee ,, Committee .o Committee Committee ;3
' Committee _3 ! Committee _» ' Committee ! Committee ,, ' '

[ g ] verify verify verify verify [ g
Messenger o v v v Messenger
submits updateCommittee(newComm, proof) | | updateCommittee(newComm, proof) | | updateCommittee(newComm, proof) | | updateCommittee(newComm, proof) submits
cross-chain cross-chain
message & J message &
proof to light I T | T l T proof to light
client client
é) Maintainer submits Committeens+1 & 8 Maintainer submits Committeens2 & é) Maintainer submits Committeen:s &

& authorize proof to light client & authorize proof to light client & authorize proof to light client
AV R VA
| ~ e N xS i
i Sl g \ -7 !
Committee |, ===----- authorize ----- +» Committee .| ------ authorize ----- » Committee .o ------ authorize ------ » Committee .3 ----- authorize ----- »
1 sign ) r sign . i sign ) K sign b
A A A A
4—{_l<_l<— ________ .<—l<H_"—I‘ ________ H‘H_l‘—l* ________ I<—I‘+_{_l‘—l<‘ ________ POinters
epochn epochns+1 epochns2 epochn:3
receipt tree MAPO Relay Chain receipt tree
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® Block Proof - verifies the content of the BlockHeader

® Transaction Proof - verifies the input data of a transaction
® Receipt Proof - verifies the outcome of a transaction

® | og Proof - verifies the response of eth_getPastLogs

® Account Proof - verifies the state of an account

® Call Proof - verifies the result of a eth_call - response



Merkle Tree#l]Merkle Paricia Trie

Ethereum Modified Merkle-Paricia-Trie System
An interpretation of the Ethereum Project Yellow Paper
. Wood, “Bibereum: A secur decenalsed generslsed transacion ledger’, 2014,

Block Header, H or By
stateRoot, /7,

Keccak 2 it hash of the root

Hash function:

KECCAK256 ()

[ Simplified World State, o

World State Trie

Keys Values
I l]s]s] soem

la|7]7]d[3]3]7] 100wel

ROOT: Extension Node
prefix shared nibble(s) next node ¢ | a | 7 | f | 9 | 3 | 6 | > \ﬂ‘
Hash Hash 0 a/ [a]7]7]d]3]o]7] o126
0 1
hash( 3ol ) hash( ot ) Branch Node
0(1(2|3|4|5|6|7|8|9|a|b|c|d|e]|f]| value
/ \ / \ _* h S~
Hash Hash Hash Hash / \ \
0-0 0-1 1-0 1-1 Leaf Node Extension Node Leaf Node
hash(L1) hash(L2) hash(L3) hash(L4) prefix | key-end value prefix shared nibble(s) next node prefix | key-end value
i 2 1355 |[45.0ETH 0 d3 2 9365 | 1.1ETH
T T T T Prefixes
D 0 - Extension Node, Branch Node
L1 12 L3 L4 ata even number of nibbles ol1l213l4ls5l6l718]9 b d l
Blocks 10 - Extension Node, a ¢ elf value
odd number of nibbles, Vad
2 - Leaf Node, even 4
number of nibbles / \
30 - Leaf Node, odd Leaf Node I Leaf Node
;u'fb‘::t :fib?ll;bles prefix | key-end value |I prefix | key-end value
1 nibble = 4 bits 30| 7 J1oowel| [ 30| 7 [o.12€ETH

RuRtW , BERALAE  AEEI T RNERESHA—
NFEFE  RARTEXTNFHRENES |, SENMEXFAD
TREKXTRANERE

MPTH , RIIMREMN , RIS TELE T A 5o /R IR F0 30 4% 174 7~8
WEWNRNEIESEE , 819X/ (branch node ) |
V" BT /R (extension node ) fltFT = ( leaf node ) ,
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PREVHASH | | STATE_ROOT | | TIMESTAMP NUMBER PREVHASH | | STATE ROOT
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o ATWIIAPREHE SRS VAAWA /
o HFRE
® HTstate root , WEMKFH /|\/\/ \
MPT Proof
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Status

Address
CumulativeGasUsed

Topics

Data
Bloom Index
TxHash TxHash

TxIndex
ContractAddress

BlockHash
GasUsed BlockNumber
BlockHash
Transactionindex

B/ N EventXii—/MReceiptfJLog
« B ReceiptE—Transactionfy# 17U IE
XRPErBER ZHreceiptidi®E A

AMPT

Transaction Receipt Event Logs

Addres
1072 s

Name

Topics

Data

Addres
1073 s

Name

Topics

Data

0xc02aaa39b223fe8d0ale5c4f27ead9083c756cc2 @ v

Transfer (index_topic_1 address src, index_topic_2 address dst, uint256 wad) View
Source

0o @xddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef
1 Dec v — 0x11b815efB8f581194ae79006d24E0d814B7697F6

2 Dec v — OxEf1c6E67703c7BD7107eed8303Fbe6EC2554BF6B

wad : 3722583787507787477 " Dec ‘ Hex

Oxdac17f958d2ee523a2206206994597¢13d831ec7 @ v

Transfer (index_topic_1 address from, index_topic_2 address to, uint256 value) View
Source

0 0xddf252ad1lbe2c89b69c2b068fc378daad52ba7f163c4al162855a4df523b3ef
1 Dec v — 0x7EbF83BF6cCcF4D4206D6a468b40054at0611Edb9

2 Dec v — 0x11b815efB8f581194ae79006d24EQd814B7697F6

value : 6000000000 (Dec Hex

EventZ BT HIMr &2 R IERRITHKIE
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o XHIAIGIE , ETEREFPRIEIEXRLEEIEH
® FRENXIRLHHJReceipt Root

® FXIERIIIRIZZAIReceiptidZMPT Proof

® ETFXHRLAfReceipt RootIRIFAZ FZHIReceipt
® fZiTReceipt , SKENAZ ZHIEvents , MjeLzabi#



BFREEPIRRESHE

MM EFRE P imsL I E 551 IE
B8/ F I e 5 2R



W HEES iE
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g] NEAR Ethereum
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ETH 2 NEAR Relay
® RelayeriniziEitaz 3 , MRBEHEIL
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%%ﬁ Watchdog

v CHALLENGES v
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- $#37Relay Chain , HRelay Chaini2fte 4k

Light Client
of MAPO Relay Chain

Light Client

maintainer

maihtainer

__________________

Ethereum

o

Light Client

Light Client

of Flow of

MAPO Relay Chain

Light Client

Light Client ]
of MAPO Relay Chain

____________________________________
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Ethereum : Cosmos Hub

EVM | Secp256k1 || keccak-256 | : . WASM Ed25519 BLAKE?2 .
o BN - RO s
B coenss RS R .

peer to peer : : peer to peer . : .

. NEAR (PoS) . . Flow (PoS) : : consensus :
. WASM IR SHA-256 . . vm | Secp2s6ki SHA3 . : peer to peer :

consensus . . consensus

VM Ed25519 I SHA3

peer to peer : peer to peer

MAP Protocol extends MAPO Relay Chain (PoS)
the EVM layer of the -
MAPO Relay Chain by Ed25519 SHA-256 BLAKE2
embedding each :

destination chain's
algorithm as pre- . consensus
compiled contracts to .
facilitate the light- -
client construction.

peer to peer




[ Contract USDC ] mUSDC [ Contract USDC

Emit event:

Lock (Ether, Alice,100 USDC, NEAR) T tdr (Alice,100 )
ransfgr (Alice,

Mint (Alice,100, NEAR)
Alice, Lock 1000\USDC
Burn (Alice|, 100, NEAR)

............................ Sy Listen t : It
vault vault : Transler  (D» .v.a.g ............
............................ messenger
Verify
Verify
......... GGt e
Buld pgor ... Of Ethereum Builg/proof ...of MAPO Relay Chain
____________________ ®
: ! coTo oot TeT Tt TeTT o T m TR re T T T T
| : | | | :
_____________________________________________________ e e e e e e ma

Ethereum MAPO Relay Chain NEAR
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