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HONG KONG STATUTORY BOUNDARY & PURE TECHNICAL SPECIFICATION NOTICE

1. Pure Technical Specification & Non-Offering Boundary: This monograph is an engineering and cryptographic
specification authored by MYRILUM LIMITED solely as Protocol & Software R&D Author. Nothing herein constitutes
a prospectus (Cap. 32), an offer of securities or collective investment schemes (Cap. 571), the issuance, offering, or
active marketing of any specified stablecoin (Cap. 656 ss. 8 & 9), or a virtual asset service (Cap. 615). LHKD,

LUSD, and LHC are enshrined protocol ledger primitives and non-circulating deterministic benchmark states.

2. Zero-Yield Non-Deposit, Non-Custodial Client & Privacy Invariants: Protocol state machines enforce zero holder
yield (r_holder(t) === 0, non-deposit under Cap. 155 / Cap. 581), 100% client-side self-custodial key generation in

MYRILUM LingheOS Wallet with zero runtime dependencies, and Zero Individual PIl stored on-chain in compliance
with the Personal Data (Privacy) Ordinance (Cap. 486).
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Defined Statutory, Monetary, and Cryptographic Terms

Canonical On-Chain Protocol & Prudential Contract Registry ( ChainID: 88888)

Role-Separated Enshrined Compliance State Machine, Multi-Jurisdiction Timelock, and
Deterministic Audit Architecture

> 1.1 Statutory-to-Bytecode Isomorphism and Four-Stage Deterministic Cryptographic Verification Pipeline

> 1.2 Protocol-Enforced Role Separation Across Settlement Execution, TIP-403 Compliance Policy, and
Guardian Verification Planes

> 1.3 Four-Jurisdiction 3-0f-4 Sovereign Threshold Governance and Post-Genesis v5.0 Timelock
Hardening

> 1.4 Canonical Solidity Timelock Executor & Adversarial Quorum Fault-Tolerance
Enshrined TIP-20 Ledger Primitives, Benchmark Settlement Invariants, and Zero-Yield Bytecode
Classification

> 2.1 Enshrined TIP-20 Protocol Primitives and Strict State-Space Orthogonality

» 2.2 Benchmark Statutory Trust Topology, Modeled Chose in Action Semantics, and T+@ Settlement
Bounds

> 2.3 Zero-Yield Bytecode Constraint and Statutory Taxonomy Analysis ( Cap. 656 , Cap. 571, Cap. 155,
and MiCA)

> 2.4 Atomic Mint-on-Settled-State and Burn-Prior-to-Release Conservation Law

Benchmark HQLA Reference Reserve State Model, Statutory Trust Ring-Fencing Topology, and

SCO60 Duration Bounds

> 3.1 Modeled Common-Law Bankruptcy-Remote Statutory Trust and Balance-Sheet Disjointness

> 3.2 Deterministic Genesis Four-Tranche Reference Reserve State Vectors ( LHKD & LUSD )

> 3.3 Basel Committee SC06@0 Group 1b Prudential Qualification Model & Weighted-Average Maturity ( WAM )
> 3.4 Reference Admissibility Domain, DvP Roll-Over Conservation, and Excluded Asset Classes
LINGHE_CAP656_HQLA_V1 Binary Merkle Proof-of-Reserves Specification and On-Chain
Verification

> 4.1 Domain-Separated Leaf Digest Construction and Canonical Sorted-Pair Binary Tree

> 4.2 Verified On-Chain Merkle Digests and Live Anchored Roots
(0x8800000000000000000000000000000000000001 )

> 4.3 Trustless On-Chain Verification ( LingheSovereignSecurityGuardV5 ) & Fail-Closed Telemetry

Linked Exchange Rate Corridor (7.7500-7.8500), Enshrined CLOB Liquidity, and Stress Testing

(LCR / VaR)

> 5.1 HKMA Linked Exchange Rate System ( 7.7500-7.8500 ) Enforcement in LingheOmnichainSettler

> 5.2 Enshrined Central Limit Order Book ( 9xdec0000000000000000000000000000000000000 )
Microstructure

> 5.3 Quantitative Actuarial Stress-Testing Matrix ( 30% 1-Day & 65% 72-Hour Runs, LCR, DV@1 ,and VaR)

Par-Equivalence Conservation Laws, Modeled T+0/T+1 Settlement State Machine, and

Unstoppable Cross-Chain Principal Recovery

> 6.1 Deterministic 1:1 Par-Burn Conservation Invariant and Benchmark Trust Ring-Fencing Semantics

> 6.2 Modeled T+0 RTGS/CHATS/FPS Settlement Waterfall, T+1 Holiday State Machine, and Protocol
Settlement Fee Bound

> 6.3 Cross-Chain Escrow Architecture and Unconditional Principal Sovereignty Mandate

Kernel-Enshrined TIP-403 Sanctions Screening, FATF Rec. 16 Dual-Track Travel Rule, and 24-Hour

Anti-Structuring Engine

> 7.1 Sub-Microsecond Kernel Sanctions Enforcement via TIP-403 Policy Registry

> 7.2 FATF Recommendation 16 Dual-Track Travel Rule and 24-Hour Rolling Anti-Structuring Engine
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» 7.3 Zero-Plaintext-Pll Cryptographic VASP Envelope Anchoring and Atomic Temp-Swap Persistence
Multi-Jurisdictional Threshold Governance, v5.0 Security Guard, and Consensus Resilience / Fail-
Closed Telemetry
> 8.1 Four-Jurisdiction 3-0f-4 Sovereign Guardian Multisig and LingheSovereignSecurityGuardV5
Timelock
> 8.2 HSM/KMS Envelope Key Isolation and Simplex BFT 250ms Operational Resilience (RPO = @, RTO
< 60s)
> 8.3 Deterministic Fail-Closed Solvency Telemetry Specification
Formal Threat Model, Actuarial Stress Bounds, and Cryptographic Mitigation Matrix
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EU MiCA & FATF Rec. 16)

Canonical HQLA Reference Reserve Tranche Leaf Schema and Trustless Verification Protocol

> 1.1 Domain-Separated Binary Leaf Encoding and Sorted Merkle Root Specification

> 1.2 Deterministic Genesis Reference Reserve State Vectors (LHKD 101.20% & LUSD 100.50%)

> 1.3 Independent On-Chain Cryptographic Reproduction Protocol

Reference Settlement Lifecycle State Machine, Modeled TIP-403 Remediation Protocol, and Hong
Kong Governing Law Notice

> I1.1 Reference Four-Stage Par-Burn Settlement Execution State Machine

> 1.2 Modeled TIP-403 Restriction State Transitions, Statutory Tipping-Off Constraints, and Dual-Authorized
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MYR-WP-CAP656-2026-V2.0-EN - ENSHRINED REGTECH & BINARY MERKLE POR SPECIFICATION - INTERNATIONAL EDITION
(v2.0)

MYRILUM Linghe Chain: Enshrined Compliance State Machine, Linked-Rate
Invariants, and Binary Merkle Proof-of-Reserve Technical Specification (v2.0)

A Formal Distributed-Systems Engineering and Cryptographic Protocol Specification Modeling the Technical Invariants
of the Hong Kong Stablecoins Ordinance (Cap. 656), Anti-Money Laundering and Counter-Terrorist Financing Ordinance
(Cap. 615), Personal Data (Privacy) Ordinance (Cap. 486), FATF Recommendation 16, Regulation (EU) 2023/1114 (MiCA
Titles Ill & 1V), and Basel Committee Prudential Standard BCBS SCOG60 in Deterministic Layer-1 Bytecode

¢ Document Control Identifier: MYR-WP-CAP656-2026-V2.0-EN

o Effective Publication & Audit Baseline: 2026-11-11 (Canonical Edition v2.0 - Post-Genesis Security Baseline
v5.0)

¢ Protocol & Software R&D Author: MYRILUM LIMITED (Hong Kong Companies Ordinance Cap. 622 Body
Corporate - CR/UBI: 80912065 - BR: 80912065-000-07-26-0 - Registered Office: UNIT 1603, 16/F THE L.
PLAZA, 367-375 QUEEN'S RD CENTRAL, SHEUNG WAN, HONG KONG )

e Evaluated Enshrined Ledger Interfaces: LHKD ( 0x20C 0000 0000 0002 , 1:1 HKD-
Referenced Benchmark Ledger Interface), LUSD ( 0x20C00000000 000000 00000001 , 1:1 USD-
Referenced Benchmark Ledger Interface), and LHC ( @x20Co 0000 0000 , Non-Circulating

Internal Consensus & Compute-Metering Unit)

e Evaluated Layer-1 State Machine: MYRILUM Linghe Chain ( ChainID: 88888 / 0x15b38 - Immutable Genesis
Block-0 SHA-256: 96208e9900b218935143be3024d2602566a86d61caad06d42399f35b83afd991 )

STATUTORY MANDATE 0.1 — Hong Kong Legal Boundary & Pure Technical Specification Notice

1. Pure Computer Science & Cryptographic Specification Scope: This monograph is published purely as a
distributed-systems, Byzantine fault-tolerant consensus, and cryptographic state-machine technical
specification. MYRILUM LIMITED acts solely as the underlying protocol software developer and copyright
author, and does not carry on—nor purport to carry on—any regulated stablecoin issuance, virtual asset
dealing, custodial safekeeping, trust administration, or money service business in the Hong Kong Special
Administrative Region or any other jurisdiction.

2. Hong Kong Statutory Non-Offering & Non-Issuance Safe Harbor ( Cap. 571 - Cap. 656 - Cap. 615 -

Cap. 32): Nothing herein constitutes a prospectus under the Companies (Winding Up and Miscellaneous
Provisions) Ordinance ( Cap. 32 ), an offer or solicitation of securities, debentures, structured products, or
interests in a Collective Investment Scheme ( CIS ) under the Securities and Futures Ordinance ( Cap. 571), a
regulated money service or virtual asset service under the Anti-Money Laundering and Counter-Terrorist
Financing Ordinance ( Cap. 615 ), or an issuance, public offer, or active marketing of a specified stablecoin
under Sections 8 or 9 of the Stablecoins Ordinance ( Cap. 656 ). The enshrined protocol primitives LHKD ( 0x2
ocC 00000 000000 00002 ), LUSD ( @x20C 000000 00000 0001 ), and LHC ( ox
20C00000000 0000 0000000 ) are strictly defined as deterministic protocol ledger interfaces and

non-circulating benchmark reference states, carrying zero public solicitation, redemption liability, counterparty
guarantee, or secondary-market trading representation by MYRILUM LIMITED .

3. Zero-Yield Bytecode Constraint & Cap. 486 PDPO Privacy Invariant: The protocol state machine
permanently enforces ry 4., (£) = 0 across all balance-bearing ledger slots (strictly zero interest, zero dividend,
zero fee rebate, and non-rebasing; constituting neither a bank deposit under the Banking Ordinance ( Cap.
155 ) nor a deposit covered by the Deposit Protection Scheme under the Deposit Protection Scheme
Ordinance ( Cap. 581 )). Companion client software (MYRILUM Linghe0S Wallet ) executes 100% locally as

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065) Page 5 of 51
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self-custodial software with zero remote key custody, and all on-chain state roots strictly uphold zero natural-
person Personally Identifiable Information ( Zero Individual PII ) under the Personal Data (Privacy)
Ordinance ( Cap. 486).

Schedule 0.A — Protocol R&D Author Statutory Registration Particulars

All corporate identification attributes of the protocol R&D author correspond strictly to the official public registers
maintained by the Companies Registry and the Inland Revenue Department Business Registration Office of the Hong
Kong Special Administrative Region:

Statutory Registration Attribute Verified Statutory Record (Single Source of Truth)
Full Corporate Legal Name MYRILUM LIMITED
Statutory Role & Technical Scope Protocol & Software R&D Author (Distributed-Systems, Consensus

& Cryptographic Engineering; Zero Financial Issuance or Custody)

Jurisdiction & Statutory Corporate Form Hong Kong Special Administrative Region - Private company
limited by shares ( BODY CORPORATE ) incorporated under the
Companies Ordinance ( Cap. 622)

Company Registration No. / Unique Business Identifier ( CR / 80912065 (Date of Incorporation: 27 July 2026)
UBI)

Business Registration Certificate No. ( Cap. 310) 80912065-000-07-26-0

Hong Kong Statutory Registered Office UNIT 1603, 16/F THE L. PLAZA, 367-375 QUEEN'S RD
CENTRAL, SHEUNG WAN, HONG KONG

Modeled Statutory & Cryptographic Benchmarks Hong Kong Stablecoins Ordinance ( Cap. 656 ), Anti-Money
Laundering and Counter-Terrorist Financing Ordinance ( Cap.
615 ), EU MiCA (Regulation (EU) 2023/1114 Titles Ill &
IV), FATF Recommendation 16 , Basel Committee BCBS
SC060 (Group 1b)

Personal Data Protection Regime ( Cap. 486 PDPO) Strict Zero Individual Pl on public ledgers and technical
specifications; on-chain compliance anchors record solely
irreversible 32 -byte salted cryptographic digests

Schedule 0.B — Defined Statutory, Monetary, and Cryptographic Terms

Defined Term Statutory, Monetary, or Cryptographic Definition

Authorized Institution (AI) A licensed bank, restricted licence bank, or deposit-taking
company authorized under the Hong Kong Banking Ordinance
(Cap. 155);in the reference reserve state model, demand and
escrow cash leaves for LHKD model exclusively fully licensed
banks under Cap. 155.

Cap. 656 / Specified Stablecoin The Hong Kong Stablecoins Ordinance ( Cap. 656 ), establishing
statutory prudential and reserve invariants for Fiat-Referenced
Stablecoins ( FRS ) referencing official currencies including the
Hong Kong Dollar ( HKD ), whose technical state predicates are
formally modeled herein.

Chose in Action Under Hong Kong common-law legal-to-bytecode modeling, an
enforceable personal proprietary right—modeled in the benchmark
statutory trust topology as an evaluated account’s 1:1 par-
equivalence invariant coupled with a ring-fenced trust sub-ledger.

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065) Page 6 of 51
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Defined Term

DV@1 (Dollar Value of 01 bp)

Enshrined TIP-20

ERC-7683 Cross-Chain Intent

HQLA (Level 1)

LCR (Liquidity Coverage Ratio)

LERS (7.7500-7.8500)

LINGHE_CAP656_HQLA_V1

LingheSovereignSecurityGuardV5

P256VERIFY ( EIP-7951)

SC060 (Group 1b)

Simplex BFT

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065)

Statutory, Monetary, or Cryptographic Definition

The absolute mark-to-market change in reference reserve portfolio
valuation resulting from a 1 -basis-point ( @.01% ) parallel shift
across the sovereign yield curve:

DVO1 =—aV/ayx 10 2 V- Dypog 1074,

Native protocol ledger interface compiled directly into the Tempo
(Paradigm Reth ) Rust execution kernel of Linghe Chain
(ChainID: 88888 ), enforcing 6 -decimal atomic accounting (
10° base units) and kernel-level TIP-403 compliance hooks.

Standardized cross-chain settlement order lifecycle operated via

LingheOmnichainSettler ( 0x89 0000 000000
00000000000001 ), enforcing bidirectional TIP-403 sanctions
screening and HKMA LERS corridor bounds.

High-Quality Liquid Assets qualifying as Level 1 under the Basel llI
Liquidity Coverage Ratio ( LCR ) and SC06@ Group 1b standards,
carrying 0% regulatory haircut: segregated central-bank/licensed-
bank trust cash, HKMA Exchange Fund Bills ( EFBs ), and US
Treasury Bills ( T-Bil1ls ) with residual maturity 7,, <90 days.

Basel Ill short-term liquidity resilience metric

LCR =HQLA, _  /Net Cash Outflows;,, maintained strictly
above 100.00% across 30% single-day and 65% 72 -hour
cumulative settlement stress models.

Hong Kong’s Linked Exchange Rate System administered by the
HKMA , bounding spot USD/HKD between the Strong-Side
Convertibility Undertaking ( 7.7500 ) and Weak-Side
Convertibility Undertaking ( 7.8500 ) around the 7.8000 central
parity.

The immutable 21 -byte ASCII cryptographic domain separator
prefixing every custodial reserve tranche leaf in the binary
keccak256 Merkle Proof-of-Reserves tree anchored in
LingheComplianceReserveVault ( 0x88 000
000 1).

Post-genesis cryptographic verification smart contract deployed
on ChainID: 88888 enforcing mandatory eta timelock
execution over the 3—-0f-4 guardian quorum, live on-chain
Cap. 656 Merkle inclusion verification, canonical low-S P-256
verification, and specification SHA-256 digest anchoring.

Osaka native cryptographic precompile at 0x 000

00000 100 verifying NIST secp256rl ( P-
256 ) signatures from institutional Hardware Security Modules
( HSMs ) and confidential compute enclaves.

Basel Committee on Banking Supervision prudential standard
classifying digital settlement instruments with stabilization
mechanisms backed 100%+ by bankruptcy-remote, ultra-short-
duration zero-haircut sovereign HQLA and look-through
cryptographic attestations.

Commonware Simplex BFT consensus engine delivering 250
ms single-slot deterministic settlement finality across a 4 -

jurisdiction validator topology ( HK-HKMA , SG-MAS , JP-FSA,
CH-FINMA ), eliminating probabilistic block reorganization risk.

Page 7 of 51



MYRILUM Enshrined RegTech & Merkle PoR Technical Specification MYR-WP-CAP656-2026-V2.0-EN | ChainiD 88888

v2.0 (EN)
Defined Term Statutory, Monetary, or Cryptographic Definition
TIP-403 Policy Registry Enshrined Rust execution-kernel compliance precompile at 0x403
C 0000000 000000 000 enforcing sub-
microsecond transfer authorization and statutory sanctions
screening ( Policy #2 bound natively to LHKD ).
VaR (99.9%, 10 -Day) Parametric and historical-stress Value-at-Risk at the 99.9% one-

tailed confidence level (z( g99 = 3.0902) over a 10 -day liquidation
horizon, quantifying worst-case sovereign bill mark-to-market
fluctuation against modeled excess reserve buffers.

Schedule 0.C — Canonical On-Chain Protocol & Prudential Contract Registry ( ChainID: 88888)

Verified On-Chain Primary Cryptographic &

Architectural Tier Canonical Module Identifier
Address ( SSOT ) State-Machine Function

Enshrined Ledger LHKD ( Linghe HKD) 0x20C 00000000 1:1 HKD-referenced

Interface 000 2 Cap. 656 benchmark
TIP-20 primitive ( 6
decimals, Policy #2
bound)

Enshrined Ledger LUSD (Linghe USD) 0x20C0 0000000 1:1 USD-referenced

Interface 00000 1 benchmark settlement &
fee-abstraction primitive ( 6
decimals)

Internal Metering Unit LHC (Linghe Coin) 0x20C0 0000000  Non-circulating internal BFT
00 consensus weight &
compute-metering unit
(ring-fenced from reserve
state models)

Cap. 656 Reserve Layer LingheComplianceReserveVault 0x8800 0000000 Binary Merkle PoR root
0000 1 registry ( >= 10000 bps
guard) & cross-chain audit
ledger

Omnichain & LERS Layer LingheOmnichainSettler 0x8900 0000000 ERC-7683 settlement
0000 1 customs & 7.7500—

7.8500 HKMA Linked
Exchange Rate facility

Timelocked Governance LingheSovereignTimelockMultisig 0x89000 0000000 4 -jurisdiction ( HK-HKMA ,
0000 4 SG-MAS , JP-FSA, CH-
FINMA ) 3-of-4 guardian

multisig

Enshrined RegTech TIP-403 Policy Registry 0x403c0000000000000000  Sub-microsecond kernel-
Kernel 000000 0 level AML/CFT sanctions &
transfer policy firewall

Enshrined FX Liquidity Enshrined StablecoinDEX Oxdec 0000000 Rust execution-kernel
000000 0 Central Limit Order Book
(CLOB ) with 1 bps
discrete ticks

Enshrined Fee & TIP Fee Manager / 2D Nonce 0xTeec0000000000000000 Native LHKD / LUSD gas
Parallelism Manager 000000 @ /  metering & 32 -channel
0x4e414e43450000000000 0x76 lock-free parallel

D000

AU execution

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065) Page 8 of 51
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Role-Separated Enshrined Compliance State Machine, Multi-Jurisdiction Timelock,
and Deterministic Audit Architecture

1.1 Statutory-to-Bytecode Isomorphism and Four-Stage Deterministic Cryptographic Verification
Pipeline

MYRILUM LIMITED (CR/UBI: 80912065 , acting exclusively as protocol and distributed-systems software R&D author)
has engineered the MYRILUM Linghe Chain ( ChainID: 88888 ) execution state machine to formalize statutory
prudential, AML/CFT, and data-privacy rules as deterministic, machine-verifiable Layer-1 invariants. Rather than relying
on mutable off-chain operational promises or unilateral corporate discretion, the evaluated ledger state machine
compiles the substantive technical invariants of the Hong Kong Stablecoins Ordinance ( Cap. 656 ), Anti-Money
Laundering and Counter-Terrorist Financing Ordinance ( Cap. 615 ), Personal Data (Privacy) Ordinance ( Cap.

486 ), EU MicA Titles Ill & IV (Regulation (EU) 2023/1114), FATF Recommendation 16, and Basel Committee BCBS
SC060 (Group 1b) directly into Rust execution precompiles and non-upgradable EVM system contracts.

To enable independent cryptographers, academic researchers, and supervisory systems examiners to verify every claim
in this specification from first principles—without any commercial dependency on MYRILUM LIMITED —the protocol
architecture defines a Four-Stage Deterministic Cryptographic Verification & Benchmark Reproduction Pipeline:

1. Stage 1 — Genesis State Root & Enshrined Precompile Determinism Verification: Recompute the canonical
Genesis Block-0 SHA-256 digest ( 96208e9900b218935143be3024d2602566a86d61caad06d42399f35b83afd991 ) on ChainID:
88888 (0x15b38) and verify bytecode immutability ( DELEGATECALL -free deployment, zero proxy admin slots)

across the enshrined TIP-20 interfaces ( 0x20C00000000 0000 0000002 , 0x20C000000 0000000
000000000000001 , 0x20C 00000 0000 0), TIP-403 Policy Registry (0x403c0000000000000000
00000 0000 ), and Enshrined StablecoinDEX ( 0xdec000o 000 000 ).

2. Stage 2 — LINGHE_CAP656_HQLA_V1 Binary Merkle PoR & Actuarial Stress Reproduction: Execute read-only
computeHqlaLeafHash and verifyCap656MerkleInclusion calls against LingheComplianceReserveVault (0x880

000000 0000 00000001 ) to deterministically reproduce the four-tranche benchmark Merkle roots ( 0xa
3e5fdlee51db26128c49f848bcdeb6d71443fbfee51a40b9159832a21beaec6e at 10120 bps for LHKD ; 0x5c3f82332fbffcobe4943
4232a9a97e2bf2c797423aa3fdedafd19b2c264410 at 10050 bps for LUSD ), alongside exact WAM (24.12d / 25.47d),
LCR, DV@O1,and 99.9% 10 -day VaR bounds.

3. Stage 3 — Kernel-Level TIP-403 Firewall & Dual-Track FATF Rec. 16 State-Machine Verification: Verify O(1)
sub-microsecond transfer rejection ( Policy #2 ) across direct TIP-20 transfers, 0x76 32 -lane parallel batches
( 0x4e4f4e4345000 000 000 ), CLOB matching, LERS corridor swaps ( [7.7500, 7.8500] at 0x890
0000000000000000 0000 00000001 ), and BN254 Grothl16 bridge releases ( 0x89 00000 00000
000002 ), paired with US$1,000.00 / HK$7,800.00 single-transfer and US$5,000.00 / HK$39,000.00 (24 -hour
WAL) anti-structuring gates preserving Zero Individual PII (Cap. 486).

4. Stage 4 — Multi-Jurisdiction 3-0f-4 Timelock & Unstoppable Principal-Recovery Verification: Verify
QUORUM_NOT_REACHED (|€| <2) and TIMELOCK_ETA_NOT_REACHED (t < eta) fault-injection reverts on
LingheSovereignTimelockMultisig ( 0x89 0000 00000 04 ) and
LingheSovereignSecurityGuardV5s , canonical low-S P-256 signature bounds ( 0x0000000000 000000 00

00000100 ), and permissionless ERC-7683 expiry refunds ( refundExpiredOrder / refund_expired ) even under

paused == true.
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1.2 Protocol-Enforced Role Separation Across Settlement Execution, TIP-403 Compliance Policy, and
Guardian Verification Planes

To eliminate privilege conflation in distributed financial state machines, the Linghe Chain bytecode architecture

partitions state-mutating and verification capabilities into four mutually orthogonal cryptographic role planes. MYRILUM

LIMITED holds zero unilateral custody keys, zero minting privileges, and zero ability to override protocol invariants:

State-Machine Plane

Enshrined Precompile / System
Contract

Enforced Cryptographic
Predicate & Privilege Scope

Bytecode Orthogonality & Non-
Interference Bound

Plane A: Timelocked Guardian
Quorum

Plane B: Settlement &
Conservation Engine

Plane C: Kernel Compliance
Firewall

Plane D: Trustless PoR & Spec
Verifier

LingheSovereignTimelock
Multisig (0x8900000000000

Y (A7) Y

4)&
LingheSovereignSecurity
GuardV5

Enshrined TIP-20
(0x20C0...0001,
0x20C0...0002 )&
LingheOmnichainSettler
( 0x8900000000 00000
00000000000000001 )

TIP-403 Policy
Registry (0x403c000000000

000 0

0 ) & x402 Compliance Settlement
Gateway

LingheComplianceReserve
Vault (0x8800000000000000
000 00000 1)&

verifyCap656MerkleInclu
sion

Enforces 3-0T-4 multi-
jurisdiction HSM quorum ( HK—
HKMA , SG-MAS , JP-FSA ,
CH-FINMA ) plus mandatory
delay A, € (0,30 days]
(block.timestamp >=
op.eta).

Enforces atomic 6 -decimal
conservation, 0.00% holder
yield (Fpoiqer = 0), and floor-
truncated 7.7500-7.8500

HKD/USD conversion arithmetic.

Executes O(1) Rust kernel
isAuthorized(2,
account) screening (Cap.
537 / Cap. 575 / UNSC /
OFAC / JFIU model vectors)
and FATF Rec. 16 HTTP
451 gates.

Anchors domain-separated
LINGHE_CAP656_HQLA_V1
Merkle roots

( fiatBackingAtomic >=
onChainlLiabilityAtomic)
and SHA-256 specification
digests
(anchorWhitepaperSuitel
ndex ).

Cannot mint unbacked

LHKD / LUSD , set LERS rates
outside [77500, 78500] ,or
pause permissionless ERC—
7683 expiry refunds.

Zero unilateral authority to modify
TIP-403 sanctions policies,
alter eta timelock bounds, or
bypass >= 10000 bps PoR
checks.

Operates purely as a boolean
authorization predicate
(allow / revert ); holds zero
ability to transfer, confiscate, or
redirect account balances.

Read-time eth_call
verification is 100%
permissionless; write-time
attestations deterministically
revert on
UNDERCOLLATERALIZED_RES
ERVE .

Dual-Role Policy Gate & Benchmark Custodial Ring-Fencing: Within the evaluated protocol topology, modifying a

TIP-403 policy restriction (modifyPolicyBlacklist(2, targetAddress, flag) )at ox403c 0

0000

000000000 is architecturally separated from settlement execution roles, modeling an independent compliance-gate

precondition that no settlement relayer or liquidity solver can bypass. Likewise, in the benchmark statutory trust

topology modeled by LingheComplianceReserveVault , custodial reserve state vectors ( HKMA-TRUST-SEG—* , CMU-
EFBN-SUB-* , BNYM-SEG-TRUST—% , SST-SEG-TRUST-*, FEDWIRE-TBILL-* ) are modeled as ring-fenced external trust

sub-ledgers strictly disjoint from any software developer’s corporate accounts, admitting state transitions exclusively

for: (@) atomic 1:1 par-burn settlement conservation, (b) same-currency delivery-versus-payment ( DvP ) sovereign bill
roll-overs (z,, <90 days), and (c) attested surplus accounting strictly above the 10120 bps ( LHKD ) and 10050 bps

( LUSD ) solvency floors.

1.3 Four-Jdurisdiction 3-0f-4 Sovereign Threshold Governance and Post-Genesis v5.¢9 Timelock

Hardening

To eliminate single-point key compromise, insider collusion, and single-jurisdiction infrastructure outages, protocol

parameter governance on Linghe Chain ( ChainID: 88888 ) is anchored at Genesis Block-0 in

nnnnn

D000

LingheSovereignTimelockMultisig ( 0x89 00

Jvyuvu

the post-genesis verification contract LingheSovereignSecurityGuardVs :

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065)
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1. Four-Jurisdiction 3-of-4 Guardian Quorum: The guardian committee § = {g .8 ..8,,.8, } models four
Hardware Security Module ( HSM )-backed institutional verification nodes distributed across Tier-3+ facilities in Hong
Kong ( HK-HKMA ), Singapore ( SG-MAS ), Tokyo ( JP-FSA ), and Zurich ( CH-FINMA ). Locked permanently via
initializeCommittee ( ALREADY_INITIALIZED guard) with threshold = 3, any compromised or coerced subset
€ c G of size |€| < 2 cannot pass an unauthorized proposal ( QUORUM_NOT_REACHED ), whereas a regional power or

subsea-cable outage isolating |D| = 1 jurisdiction leaves |G\D| = 3 active guardians to maintain continuous liveness.

2. Non-Bypassable eta Timelock Execution ( LingheSovereignSecurityGuardVs ): Without mutating the
immutable Genesis Block-0 digest ( 96208e9900b218935143be3024d2602566a86d61caa906d42399f35b83afd991 ),
LingheSovereignSecurityGuardVv5 binds directly to SOVEREIGN_MULTISIG ( 0x8900000 000 0000

00004 ) and enforces a mandatory, non-zero time-delay window A, € (0,30 days] ( MAX_TIMELOCK_DELAY = 30

days ) on administrative state changes via queueTimelockOperation — approveTimelockOperation —
executeTimelockOperation :

eta(0p) = tueue (0P) + Apyiy s Executable(op, t) = (approvals(op) > 3) A (t >eta(op)) A —cancelled(op) A —executed(op)

Any execution call prior to block.timestamp >= op.eta reverts deterministically with "TIMELOCK_ETA_NOT_REACHED" ,
providing independent auditors, external verifiers, and protocol integrators an immutable on-chain observation and
emergency-cancellation window ( cancelTimelockOperation ) prior to effectuation. Furthermore,
LingheSovereignSecurityGuardV5 exposes anchorWhitepaperSuiteIndex(bytes32 suiteIndexSha256, bytes32
monographSha256, uintl16 whitepaperCount) to seal canonical SHA-256 digests of the technical specification suite
directly on-chain, alongside verifyCanonicalP256Signature enforcing strict low-S scalar bounds (0 < s < Lrp,s4/21,
P256_HALF_N = Ox7FFFFFFF800000007FFFFFFFFFFFFFFFDE737D56D38BCF4279DCE5617E3192A8 ) ahead of the 0Osaka
EIP-7951 P256VERIFY precompile ( 0x000000 000 0000000100 ).

STATUTORY MANDATE 1.1 — Cross-Jurisdictional Threshold & Timelock Bytecode Invariant

All privileged protocol parameter transitions affecting LingheOmnichainSettler (0x89 00000 0000000
00000000001 ), LingheZkLightClientBridge ( 0x89 0000 000 000002 ), and

LingheHardwareAttestationVerifier (0x89 000000 000000 00003 ) are exclusively governed by
the 3-o0f-4 guardian quorum ( HK-HKMA , SG-MAS , JP-FSA, CH-FINMA) at 0x890 000 0000 0

00004 paired with the mandatory eta timelock delay of LingheSovereignSecurityGuardV5 . No proxy

upgradeability ( DELEGATECALL admin slots) exists on Genesis system contracts, and no governance vote can mint
unbacked LHKD or LUSD , confiscate compliant account balances, or shift the USb/HKD corridor outside
[7.7500, 7.8500] .

1.4 Canonical Solidity Timelock Executor & Adversarial Quorum Fault-Tolerance

To enable external cryptographic verification without opaque off-chain scripts, LingheSovereignSecurityGuardV5
enforces its 3-of-4 guardian check and eta timelock constraint directly in immutable EVM bytecode:
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struct TimelockedOperation {
uint256 id; address proposer; address target; uint256 value; bytes data;
string description; uint64 queuedAt; uint64 eta; uint8 approvals; bool executed; bool cancelled;

function executeTimelockOperation(uint256 opId) external onlyGuardian {
TimelockedOperation storage op = _operations[opId];
require(op.id != @, "OPERATION_NOT_FOUND");
require('!op.executed && 'op.cancelled, "OPERATION_CLOSED");
uint8 reqThreshold = ILingheSovereignMultisigV5(SOVEREIGN_MULTISIG).threshold();
require(op.approvals >= reqThreshold, "QUORUM_NOT_REACHED");
require(block.timestamp >= op.eta, "TIMELOCK_ETA_NOT_REACHED");
op.executed = true;
(bool ok, bytes memory ret) = op.target.call{value: op.value}(op.data);
require(ok, "TIMELOCK_EXECUTION_REVERTED");

THEOREM 1.1 — Byzantine Quorum Safety, Single-Jurisdiction Outage Liveness, and Non-Zero Timelock

Enforcement

Let G be the 4 -jurisdiction guardian set (|G| = 4, threshold g = 3) bound to 0x89 0000 00000

004 with LingheSovereignSecurityGuardV5 minimum delay A, € (0,30 days]. Across all reachable EVM states:
(i) any Byzantine subset € c G with |€| <2 has zero advantage in executing an unapproved parameter transition; (ii)
any single-jurisdiction availability fault D c G with |D| = 1 preserves quorum liveness [G\D| =3 > g; and (jii) no
administrative call—even with unanimous 4-of-4 signatures—can execute at timestamp ¢ < t.,,c (0P) + A OF
reduce A, to 0.

By initializeCommittee immutability (ALREADY_INITIALIZED), reqThreshold == 3 isinvariant at 9x8900000000

nnnnnnnn 000

uuuuuu 00 4 . For |C] <2, deduplicated per-guardian approval mapping enforces op.approvals

<= 2 < reqThreshold, causing executeTimelockOperation to revert deterministically with
"QUORUM_NOT_REACHED" while any honest guardian g € G\C can invoke cancelTimelockOperation(opId) during
A, (op.cancelled = true). Conversely, when |D| =1, |G\D| =4 -1 =3 = q satisfies quorum. Finally,
executeTimelockOperation asserts block.timestamp >= op.eta ("TIMELOCK_ETA_NOT_REACHED" ), and
updateMinDelay(uint64 newDelay) enforces both msg.sender == address(this) || msg.sender ==
SOVEREIGN_MULTISIG ( "ONLY_TIMELOCK_OR_MULTISIG")and newDelay > 0 && newDelay <=
MAX_TIMELOCK_DELAY ("INVALID_MIN_DELAY" ), excluding A, =0 from the state space.

Q.E.D. m
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‘ FIG.01 SEVEN-LAYER SOVEREIGN PROTOCOL STACK & ENSHRINED ADDRESS TOPOLOGY GENESIS 01a390d7..

Sovereign BFT Governance & v5.0 Security Guard

0x8900..0004 (3-0f-4 HK/SG/JP/CH Multisig) LingheSovereignSecurityGuardV5 (Mandatory Timelock eta)

Omnichain Intent Customs & Dual-Curve Verifiers

0x8900..0001 Settler + OriginEscrow7683 (EVM+Solana) 0x8900..0002 BN254 ZK Bridge | 0x8900..0003 P-256 Verifier

ERC-8004 Autonomous Agent Economy & x402 Gateway

0x8004..0001 Identity | 0x8004..0002 Reputation 0x8004..0003 Validation Escrow (80%/20% Atomic Royalty)

Cap. 656 Solvency Vault & Bounded Session Keys

0x8800..0001 Reserve Merkle PoR & FATF Rec. 16 Hash 0x8402..0001 Non-Custodial Bounded Session Key Manager

Rust Kernel-Enshrined RegTech & FX CLOB Precompiles
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(@]
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=
=]
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<<

L3

RUST KERNEL 0x403c.. TIP-403 Sanctions Gate | @xdec@.. Stablecoin CLOB 0x4e4f.. 2D Nonce | Oxfeec.. Stablecoin Gas | Oxaaaa.. Keychain

Enshrined TIP-20 Sovereign Monetary Assets (6 Decimals)

L2
ONETARY 0x20C0..0000 LHC (Staking) | 0x20C0..0001 LUSD (100.50% PoR) 0x20C0..0002 LHKD (Cap. 656 Policy #2 Bound - 101.20% PoR)

Tempo Reth Parallel EVM & Commonware Simplex BFT Kernel

250ms Single-Slot Finality - 3,000,000,000 Block Gas Limit 0x06/07/08 BN254 Pairing - 0x0100 EIP-7951 P256VERIFY

FIGURE 01 — Seven-Layer Sovereign Architecture Mapping 9 Genesis Contracts, 6 Rust Precompiles & v5.0 Security
Guards

Note: All enshrined contract and precompile addresses are deterministically anchored in Genesis Block 01a390d7 ...

SECTION 02

Enshrined TIP-20 Ledger Primitives, Benchmark Settlement Invariants, and Zero-
Yield Bytecode Classification

2.1 Enshrined TIP-20 Protocol Primitives and Strict State-Space Orthogonality

Unlike legacy user-space ERC-20 smart contracts vulnerable to re-entrancy, proxy storage collisions, or asynchronous
fee-token friction, LHKD and LUSD are enshrined TIP-20 deterministic ledger interfaces compiled directly into the
Rust execution state machine of Linghe Chain at Genesis Block-0 ( ChainID: 88888 ) as non-circulating benchmark
reference states. Both ledger primitives standardize on 6 decimal places (106 indivisible atomic base units per
reference unit, such that 1 atomic unit models HK$0.000001 or $0.000001), aligning atomically with institutional core-
banking ledgers, IS0 20022 pacs.008 / pacs.009 clearing message schemas, and sub-cent x402 machine-to-
machine metering.
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Enshrined
Symbol

Canonical
Primitive Name

Genesis Protocol
Address ( SSOT )

Atomic Precision

Modeled
Reference Par &
Solvency Floor

Cryptographic &
Protocol State-
Machine Role
Boundary

LHKD

LUSD

LHC

Linghe HKD

Linghe USD

Linghe Coin

0x20C0000000000
0000000000000000
00000000002

0x20C0000000000
0000000000000000
00000000001

0x20C0000000000
0000000000000000
00000000000

6 (10%)

6 (10%)

6 (10%)

1.000000 LHKD
= HK$1.00
(101.20% HQLA)

1.000000 LUSD
= $1.00
(100.50% HQLA)

Non-Circulating
Internal Metering
Unit

Cap. 656
Benchmark HKD
Ledger Interface:
Models 100%+
segregated HKD
reference reserve
backing; kernel-
boundto TIP-
403 Policy #2
AML/sanctions
screening.

Benchmark USD
Settlement &
Gas-Abstraction
Interface: Models
100%+
segregated USD
reference reserve
backing; cross-
border, x402
autonomous
settlement, and
native fee unit.

Internal BFT
Consensus
Weight &
Compute-
Metering
Primitive:
Dedicated strictly
to validator
quorum weight
accounting and
internal compute
metering;
excluded from all
reserve state
models.

Mathematical Orthogonality from Internal Metering Primitive LHC : Systemic failures of algorithmic or endogenous

crypto-backed designs arise whenever reserve state models admit—or permit mint/burn conversion into—an internal
protocol or consensus weight unit. The evaluated Linghe Chain state machine enforces absolute structural

orthogonality between LHKD / LUSD and the non-circulating internal consensus-metering primitive LHC ( 0x20C00000000

nnnnnnnnnnnn

). Zero units of LHC may enter any reference reserve state model, and zero protocol

functions exist to mint or burn LHKD or LUSD against LHC . Introducing Py (t) > 0 purely as a formal exogenous
sensitivity variable representing hypothetical unit-weight perturbations of LHC at epoch t, and denoting the mark-to-

market fiat valuation of the reference reserve state for primitive i € {LHKD, LUSD} by R and on-chain ledger liabilities
by Lﬁi), the partial-derivative sensitivity of modeled reserve solvency coverage pii) = R([i) /L?) with respect to P,y (t) is

identically zero across all reachable protocol states:

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065)
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Moreover, through the enshrined TIP Fee Manager ( @xfeec 0000 0000 00000 ) coupled with 0x76
parallel transactions managed by 2D Nonce Manager ( @x4e4f4ed345 0000 0000000 across 32
concurrent lock-free channels), evaluated institutional accounts meter execution fees directly in LHKD or LUSD ,

eliminating any protocol-level requirement to hold or acquire the non-circulating internal metering unit LHC .

THEOREM 2.1 — Structural Immunity Against Endogenous Consensus-Unit Reflexivity

For any trajectory of the formal exogenous sensitivity variable P ;- (t) € [0, ) assigned to the non-circulating
internal metering unit LHC , including the boundary stress limit lim, _, ; P ¢ () = 0, the modeled reserve solvency
ratio pii) :Rgi) /Lﬁi) and 1:1 par-equivalence invariant of i € {LHKD, LUSD} remain strictly invariant and
uncompromised (0" > 100.00%).

PROOF

By INVARIANT 3.1 and the POR_RESERVE_SCHEDULES admissibility domain, the reference reserve vector w!’
allocates 100% of weight across modeled Cap. 155 / G-SIB segregated fiat cash deposits and <= 90 -day

HKMA / US sovereign bills, with wg{c . =0. Simultaneously, the Enshrined TIP-20 state machine contains zero
mint-on-burn transitions between 0x20co 00000 0000 (LHC ) and 0x20C000 000000
0000000 01 / 0x20C000000000 000000 0000002 (LUSD / LHKD), so aLﬁi)/aPLHc(t)EO. Because

both numerator R’ and denominator L\ are functionally independent of P, ;- (t), endogenous dilution spirals are
mathematically unreachable across all valid protocol states.
Q.E.D. m

2.2 Benchmark Statutory Trust Topology, Modeled chose in Action Semantics, and 1+9 Settlement
Bounds

While MYRILUM LIMITED acts solely as protocol R& author and assumes zero token-issuance or fiat-redemption
obligations ( STATUTORY MANDATE 0.1 ), the Linghe Chain compliance state machine is formally specified to model the
two cumulative legal-technical invariants required of a regulated institution under the laws of the Hong Kong Special
Administrative Region per 1.000000 unit (1,000,000 atomic units) of LHKD or LUSD :

1. Modeled 1:1 Par-Equivalence Chose in Action Interface: Deterministic 1:1 par-equivalence accounting (
HKS$1.00 per LHKD unit and US$1.00 per LUSD unit) in the reference settlement state machine, free of any bytecode
holding lockup, gating window, or protocol-level settlement surcharge.

2. Benchmark Bankruptcy-Remote Statutory Trust Ring-Fencing: Structural separation between the currency-
specific reference reserve state A", and the general operating balance sheet Acorp Of an evaluated regulated
institution. Under Hong Kong Cap. 32 insolvency jurisprudence modeled by INVARIANT 3.1, segregated
statutory trust estates remain ring-fenced for senior pari passu par settlement ahead of general unsecured
corporate creditors, shareholders, or operating liabilities.

Modeled Settlement Rail & Reference Clearing Modeled Settlement Latency Protocol Settlement Fee
Instruction Size Infrastructure Bound Bound

Instant Retail & Commercial Hong Kong Interbank Clearing T+0 Real-Time (24 x 7 x 365) 0 bps (HK$0.00 / $0.00

Rail Model ( < Limited ( HKICL ) Faster immediately upon TIP-403 protocol surcharge)
HK$1,000,000 or < Payment System ( FPS ) / clearance and atomic on-chain
$128,000 ) instant USD book-transfer liability burn

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065) Page 15 of 51



MYRILUM Enshrined RegTech & Merkle PoR Technical Specification MYR-WP-CAP656-2026-V2.0-EN | ChainiD 88888

v2.0 (EN)
Modeled Settlement Rail & Reference Clearing Modeled Settlement Latency Protocol Settlement Fee
Instruction Size Infrastructure Bound Bound
Wholesale Institutional RTGS  HKD CHATS ( RTGS )/ T+0 Intraday for valid 0 bps (HK$0.00 / $0.00
Rail Model ( >= Fedwire Funds Service instructions cleared prior to protocol fee; bounded strictly
HK$1,000,000 or >= (RTGS) 16:00 HKT on business by actual external interbank rail
$128,000) days; outermost T+1 tariffs)

business day under interbank
maintenance or acute repo
mobilization

2.3 Zero-Yield Bytecode Constraint and Statutory Taxonomy Analysis ( Cap. 656, Cap. 571, Cap. 155,
and MiCA)

LHKD and LUSD enforce an immutable Zero-Yield Bytecode Constraint: for every ledger address u, every elapsed
interval At > 0, and every TIP-20 slot balance b, ,, protocol-level state evolution satisfies ry, 4, (4, At) = 0. Ledger
balances never rebase, never accrue coupon yield, and expose zero variable Net Asset Value ( NAV ) participation in
underlying portfolio returns. In the benchmark statutory trust model, any sovereign-bill discount accretion or trust-
account interest—after maintaining the modeled over-collateralization floors ( +120 bps on LHKD, +5@ bps on LUSD)
—remains strictly severed at the state-machine level from TIP-20 account balances (MYRILUM LIMITED itself holds
zero reserve accounts and derives zero reserve revenue).

Consequently, within Hong Kong statutory taxonomy: (i) LHKD and LUSD model non-yield-bearing digital settlement
ledger interfaces falling squarely outside a Collective Investment Scheme ( CIS ) under Schedule 1, Part 1 of the
Securities and Futures Ordinance ( Cap. 571 ), because ledger accounts neither pool capital for investment profit
distribution nor share in underlying asset appreciation; (ii) they carry zero debenture or prospectus attributes under
Cap. 32 ;and (iii) they constitute neither bank deposits under Section 2 of the Banking Ordinance ( Cap. 155 ) nor
protected deposits under Cap. 581, as the modeled reserve topology enforces 100%+ non-rehypothecated HQLA
ring-fencing rather than fractional-reserve credit creation.

2.4 Atomic Mint-on-Settled-State and Burn-Prior-to-Release Conservation Law

To eliminate intraday unbacked supply expansion windows (“daylight overdrafts”) in the evaluated ledger state machine,
mint and burn transitions obey a strict causal partial order reinforced by Commonware Simplex BFT 250 ms single-slot
finality:

INVARIANT 2.1 — Pre-Funded Supply Conservation Law

Let Lﬁi) =W am bgft € Z ., denote total on-chain TIP-20 ledger liabilities in 10~° atomic units for primitive

i € {LHKD, LUSD} at finalized block height ¢, and let Rﬁi) € 7 > ¢ denote settled mark-to-market fiat valuation
recorded in the reference statutory trust state. Every supply expansion +m > 0 and supply contraction —d <0
enforces asymmetric causal ordering:

1. Mint-Only-After-Irrevocable-Reserve-Settlement: On-chain supply expansion L"), | = L + m is admissible if
and only if settled reference reserve state has already increased by +m (R, | =R +m) and

000 000

LingheComplianceReserveVault.publishReserveAttestation at 0x8800 000 00

01 verifies fiatBackingAtomic >= onChainLiabilityAtomic ( reserveRatioBps >= 10000 ).

2. Burn-Prior-To-Reserve-Release: Off-chain reserve release R , = RY) |

settlement instruction has passed TIP-403 compliance screening and atomically burned —d units on-chain (
O

Garl

—d is admissible only after the

=L —d) with 250 ms irreversible Simplex BFT finality.

By mathematical induction across all state transitions ¢ ~ ¢ + 1, the modeled excess reserve cushion E?) £ R?) fL?)

satisfies:
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SECTION 03

Benchmark HQLA Reference Reserve State Model, Statutory Trust Ring-Fencing
Topology, and SCO60 Duration Bounds

3.1 Modeled Common-Law Bankruptcy-Remote Statutory Trust and Balance-Sheet Disjointness

To translate Schedule 2 of Cap. 656 and Hong Kong common-law equity principles into formal state-machine
constraints, the reference reserve model represents backing assets under an express, irrevocable Benchmark
Bankruptcy-Remote Statutory Trust Topology satisfying the three classic certainties (Knight v Knight): (i) certainty of
intention, modeled as complete stripping of beneficial principal ownership from any operating institution’s corporate
estate; (ii) certainty of subject matter, modeled via currency-segregated sub-account identifiers ( HKMA-TRUST-SEG—x* ,
CMU-EFBN-SUB—* , BNYM-SEG-TRUST-% , SST-SEG-TRUST-*, FEDWIRE-TBILL-x* ) reconciled at 10°° atomic precision; and
(i) certainty of objects, modeling TIP-403 -cleared ledger accounts pari passu at exact 1:1 par equivalence.

Under Hong Kong insolvency principles ( Cap. 32 ), property ring-fenced on express trust for beneficiaries does not
vest in a corporate liquidator and never enters an operating entity’s insolvent estate. The reference reserve
specification encodes this boundary alongside a strict Zero-Encumbrance & Zero-Rehypothecation Predicate:
modeled reserve tranches carry zero collateral pledges, zero securities-lending encumbrances, zero prime-brokerage
margin liens, and zero custodian right-of-set-off against general corporate liabilities (with MYRILUM LIMITED maintaining
zero custody or beneficial interest in any reserve pool).

INVARIANT 3.1 — Benchmark Statutory Trust Disjointness & Zero-Encumbrance Predicate

Let Agﬁst denote the reference statutory trust asset state for primitive i € {LHKD,LUSD} and A.,;, denote the

general corporate estate of any evaluated operating entity. At every epoch t: (1) ﬂﬁrLuI:tKD) N AErLuLSJtSD) = @ (strict cross-

currency non-commingling); (2) Aﬁﬂm N Ao, = @ (strict corporate bankruptcy remoteness); and (3) encumbered or

rehypothecated notional Hy, (AL ) = 0.

trust

3.2 Deterministic Genesis Four-Tranche Reference Reserve State Vectors ( LHKD & LUSD)

To benchmark multi-custodian diversification, binary Merkle Proof-of-Reserve inclusion proofs, and short-duration

LCR/ VaR stress resilience on ChainID: 88888, LingheComplianceReserveVault (0x88000 0000000 000000
00000001 ) anchors two deterministic four-tranche Genesis reference reserve state vectors modeling immediate 0-
1 day segregated trust cash and 28-85 day central-bank/sovereign bills (strictly cryptographic benchmark fixtures, not
commercial funds solicited or held by MYRILUM LIMITED).

Table 3.1 — LHKD ( 0x20C0000 000 000 2 ) Reference Reserve State Vector
e Evaluated On-Chain Benchmark Liability (L, ;xp): HK$78,000,000.00 (78,000,000,000,000 atomic units)
e Evaluated Reference Statutory Trust Reserve (R, ;;xp): HK$78,936,000.00 (78,936,000,000,000 atomic units)

¢ Modeled Over-Collateralization Ratio & Excess Buffer: 101.20% ( reserveRatioBps = 10120 - Modeled Excess
Buffer E ;jxp = HK$936,000.00 or +120 bps)
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Reference Modeled
Tranche Modeled gl\l:lsl: gub- Ehétzle Residual Reference Valuation (10° Atomic :::;fv:f(
Index Custodian BIC Maturity Valuation (HKD) Units)
Account Instrument Riukp)
Mask Class
Leaf 0 HSBCHKHHHKH HKMA- Segregated 0 days HK$24,000,000.00 24,000,000,000,000 30.40%
TRUST- Licensed
SEG-— Bank
8801 Demand
Trust
Deposit
(Cap.
155 Al)
Leaf 1 SCBLHKHHXXX HKMA- Segregated 0 days HK$18,936,000.00 18,936,000,000,000 23.99%
TRUST- Licensed
SEG— Bank
8802 Escrow
Cash
Deposit
(Cap.
155 Al)
Leaf 2 BOFAHKHX001 CMU- HKMA 28 days HK$20,000,000.00 20,000,000,000,000 25.34%
EFBN- Exchange
SUB- Fund Bills
9011 (28-Day
HQLA ,
CMU
Book-
Entry)
Leaf 3 BKCHHKHHXXX CMU- HKMA 84 days HK$16,000,000.00 16,000,000,000,000 20.27%
EFBN- Exchange
SUB- Fund Bills
9042 (84-Day
HQLA ,
CMU
Book-
Entry)
Total 4 Tier-1 4 Ring- 54.39% WAM HK$78,936,000.00 78,936,000,000,000 100.00%
Benchmark Fenced 0 -Day 24.12d (101.20%
Nodes Sub- Cash + of Liykp)
Ledgers 45.61%
HKMA
Exchange
Fund Bills

Notice that modeled ¢ -day cash across HSBCHKHHHKH and SCBLHKHHXXX totals HK$42,936,000.00 ( 54.39% of total

reference reserves and 55.05% of evaluated LHKD ledger liabilities), while the remaining HK$36,000,000.00 models
direct HKMA Exchange Fund Bills lodged with the HKMA Central Moneymarkets Unit ( CMU ), eligible for intraday CHATS
DvP repo liquidity in actuarial stress simulations.

nnnnnn

nnnnn

nnnnnnnn

vvvvvv

1) Reference Reserve State Vector

¢ Evaluated On-Chain Benchmark Liability (L, ysp): $10,000,000.00 (10,000,000,000,000 atomic units)

e Evaluated Reference Statutory Trust Reserve (R, ;5p): $10,050,000.00 (10,050,000,000,000 atomic units)

¢ Modeled Over-Collateralization Ratio & Excess Buffer: 100.50% ( reserveRatioBps = 10050 - Modeled Excess
Buffer E; ysp = $50,000.00 or +50 bps )

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065)
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:‘:Jf:t“:"ce Modeled
Tranche  Modeled Fedwire Eligible Residual Refererrce Valuation (10° Atomic Share of
: HQLA | Valuation . Reserve (
Index Custodian BIC  Sub- Maturity Units)
Instrument (USD) Ry usp)
Account Class
Mask
Leaf 0 TRVTUS3NXXX BNYM- Segregated 0 days $3,050,000.00 3,050,000,000,000 30.35%
SEG- Bankruptcy-
TRUST- Remote
4401 Cash Trust
Deposit
Leaf 1 SBOSUS33XXX SST-SEG-  Overnight 1 day $2,000,000.00 2,000,000,000,000 19.90%
TRUST- Treasury
4402 Cash
Custody
Account
Leaf 2 CITIUS33XXX FEDWIRE- US Short- 28 days $3,000,000.00 3,000,000,000,000 29.85%
TBILL- Term
7710 Treasury
Bills ( 28—
Day T-
Bill
HQLA)
Leaf 3 CHASUS33XXX FEDWIRE- US Short- 85 days $2,000,000.00 2,000,000,000,000 19.90%
TBILL- Term
7785 Treasury
Bills ( 85—
Day T-
Bill
HQLA)
Total 4 G-SIB 4 Ring- 50.25% 0— WAM $10,050,000.00 10,050,000,000,000 100.00%
Benchmark Fenced 1 Day 25.47d (100.50%
Nodes Sub- Cash + of L; ysp)
Ledgers 49.75% US
Treasury
Bills

Modeled o -day bankruptcy-remote cash ( $3,050,000.00 ) plus 1 -day overnight custody cash ( $2,000,000.00 )
totals $5,050,000.00 ( 50.25% of total reference reserves and 50.50% of evaluated LUSD ledger liabilities),
complemented by $5,000,000.00 in 28 -day and 85 -day US Treasury Bills modeled in book-entry Fedwire
Securities Service sub-ledgers.

3.3 Basel Committee sco6e Group 1b Prudential Qualification Model & Weighted-Average Maturity
(wAM )

In institutional risk-weight modeling under the Basel Committee on Banking Supervision ( BCBS ) Prudential
Treatment of Cryptoasset Exposures ( SC060 ), capital efficiency hinges on satisfying Group 1b technical criteria
rather than punitive 1,250% Group 2 risk weights. The reference reserve state model and on-chain Merkle verifier
satisfy all four quantitative SC060.11-5C060.53 Group 1b gates:

1. Redemption Risk Test & Solvency Over-Collateralization ( SC060.12-SC060.15 ): Reference reserve valuations
exceed on-chain liabilities at all times ( +120 bps cushion on LHKD , +50 bps cushion on LUSD ), modeled inside
bankruptcy-remote statutory trust topologies insulated from operating-entity insolvency and verified by

reserveRatioBps >= 10000 bytecode guards.
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2. Zero-Haircut Sovereign Credit Quality & Short-Duration Limit ( SC060.16 ): 100% of non-cash tranches model
sovereign/central-bank obligations carrying a 0% standardized credit risk weight under CRE20 and qualifying as
Basel lll Level 1 HQLA with 9% LCR haircut ( HKMA Exchange Fund Bills and US Treasury Bills), with individual
leaf maturity capped at 7, <90 days ( 84 days max for LHKD ; 85 days max for LUSD ). Exact reference Weighted-
Average Maturity ( WAM ) evaluates to:

= 24.000x 0+ 18.936 x 0 + 20.000 x 28 + 16.000 x84 = 1,904.000 ~
WAM 7936 o ~ 24.12 days « 90 days

— 3.050x0+2.000 x 1 +3.000x 28 +2.000X85 _ 256.000 ~
WAM ysp 07050 050 < 25.47 days « 90 days

3. Custodial Concentration Bound Across G-SIB / Cap. 155 Nodes: Maximum single-institution allocation in the
reference state vectors is bounded at 30.40% for LHKD ( HSBCHKHHHKH ) and 30.35% for LUSD ( IRVTUS3NXXX ),
preventing single-counterparty concentration failure.

4. Look-Through Cryptographic Transparency ( SC060.19 ): Deterministic LINGHE_CAP656_HQLA_V1 Merkle root
anchors on 0x880000000 00000 00000001 paired with ISAE 3000 / HKSAE 3000 audit-URI binding
slots provide continuous look-through verification of tranche maturity and concentration bounds.

3.4 Reference Admissibility Domain, DvP Roll-Over Conservation, and Excluded Asset Classes

To ensure the reference reserve admissibility predicate never admits credit-risky or endogenous instruments, the
specification enforces a strict binary asset-class filter and settlement transition discipline:

¢ Unconditionally Excluded Asset Classes ( 0.00% Admissibility Cap): Commercial paper ( CP ), unsegregated
certificates of deposit ( CDs ), corporate or municipal bonds, residential or commercial mortgage-backed securities
( RMBS / CMBS ), money-market mutual funds ( MMFs ) subject to gating or liquidity fees, non-Level-1 bilateral reverse
repos, equities, derivatives, and all crypto-assets (including Bitcoin, Ether, and the internal metering primitive LHC).

¢ Atomic Delivery-versus-Payment ( DvP ) Roll-Over Conservation: Maturing 28 -day and 84 / 85 -day sovereign
bill tranches model direct settlement into CMU (HKD ) or Fedwire (USD ) sub-ledgers on a central-bank DvP basis,
eliminating principal settlement exposure during maturity roll-overs.

¢ Deterministic Credit-Trigger Reallocation Rule: Under the modeled risk-control state machine, any simulated
short-term credit-rating downgrade below A-1 / P-1 orintraday 5 -year senior CDS spread widening beyond 150
bps at a cash tranche triggers same-day state reallocation into sovereign bill sub-ledgers ( CMU-EFBN-SUB—* /
FEDWIRE-TBILL—% ).

LINGHE_CAP656_HQLA _V1 Binary Merkle Proof-of-Reserves Specification and On-
Chain Verification

4.1 Domain-Separated Leaf Digest Construction and Canonical Sorted-Pair Binary Tree

Conventional reserve attestations rely on delayed off-chain PDF letters published weeks after month-end, creating an
epistemic blind spot during rapid liquidity stress. Linghe Chain eliminates this verification gap through a deterministic,
domain-separated binary Merkle Proof-of-Reserves ( PoR ) state machine anchored on-chain in

LingheComplianceReserveVault ( 0x88 000 000 01 ) and independently verifiable via
LingheSovereignSecurityGuardV5 .
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computed identically in off-chain verification engines and in
LingheSovereignSecurityGuardV5.computeHqlaLeafHash as:

L; = keccak256(abi.encodePacked("LINGHE CAP656 HQLA V1", s, custodianBic;, accountMask;, v;, m;))

MYR-WP-CAP656-2026-V2.0-EN | ChainlD 88888

DEFINITION 4.1 — Domain-Separated HQLA Custodial Tranche Leaf Digest ( LINGHE_CAP656_HQLA_V1,

For evaluated ledger symbol s € {"LHKD","LUSD"} and reference custodial tranche i € {0, 1,2, 3} identified by
composite tranche tuple trancheld; = (custodianBic;, accountMask; ) with atomic valuation v; € z - (uint256, 32

256

bytes big-endian) and residual maturity m; € 7., (uint32, 4 bytes big-endian), the leaf digest L, € {0,1}"" is

Here, custodianBic encodes the 11 -character 150 9362 SWIFT BIC and accountMask encodes the masked

statutory trust, CMU, or Fedwire sub-ledger identifier—enabling independent cryptographers, CPA verifiers, and

supervisory systems examiners to reconcile tranche commitments without writing raw wire routing numbers onto the

public ledger.

Sorted-Pair Internal Node Hashing: Given the four leaf digests (L,, L;,L,,L;), internal nodes at Level 1 (N, ;,N, ;) and

the binary Merkle root Ry at Level 2 are derived via canonical lexicographically sorted pair hashing over lowercase

hexadecimal byte representations:

keccak256(X 1'Y),

lex

if X<iex Y
Hoted XV = 1 ccakase(v1 x), if Y<

No,1 = Hgorted (Lo, L1), Naj3

X

= Hsorted (LZ 5 L3 ):

RMerkle = Hsorted (NO, 1s NZ, 3 )

Because each inclusion proof step records the exact canonical ordering flag siblingIsLeft[k] (true o S; <iex Ci),

both sorted-pair off-chain verifiers and directional EVM verifiers ( verifyCap656MerkleInclusion ) derive the exact

same 32 -byte root.

4.2 Verified On-Chain Merkle Digests and Live Anchored Roots ( oxss

1)

Table 4.1 specifies the complete, reproducible cryptographic digests for every leaf, Level-1 internal node, and Genesis

benchmark Merkle root anchored in LingheComplianceReserveVault ( 0x88

000 00

01):

Evaluated Primitive & Solvency Metric

Tree Node / Tranche Identifier

Exact keccak256 Cryptographic
Digest ( bytes32 On-Chain Truth)

LHKD ( 0x20C0...0002)

LHKD (10120 bps)

LHKD (101.20%)

LHKD (WAM 24.12d)
LHKD Level-1 Left
LHKD Level-1 Right

LHKD Anchored Root

LUSD (©x20C0...0001)

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065)

Leaf @ (HSBCHKHHHKH - HKMA-
TRUST-SEG-8801 -
od)

Leaf 1 ( SCBLHKHHXXX - HKMA-
TRUST-SEG-8802 -
od)

Leaf 2 (BOFAHKHX@01 - CMU-EFBN-
SUB-9011 - 20000000000000 - 28d )

Leaf 3 ( BKCHHKHHXXX - CMU-EFBN-
SUB-9042 - 16000000000000 - 84d )

NgHEP = keccak256(Ly 1L,) (L_0 <
L.1)

LHKD
Ny 3

L_3)

= keccak256(L, 1 L3) (L_2 <
Rt = keccak256(N5'5<P 1 NgHEP)

Leaf @ ( IRVTUS3NXXX - BNYM-SEG-
TRUST-4401 - 3050000000000 - 0d )

24000000000000 -

18936000000000 -

0xb30a3fe78b8b41268f0e3e5a5c23c51b0
95b2a92076c091c85246e104a6953bb

0xf88dbad68c9581842437547ab67e87455
c437a107be8c1b675ddeccd@86935a3

0x746b593642e0cebb33b58be66c6Tcee66
a219904597323cfc54ae091fb64aed78

0xc2e9807edaca5f2bc467c717b9d9bded f
0ef807c8cfl4ebb9e775997651b33ef

0x3c374983caeb993ae548d315e118a8468
d50afb604ba634a8425e623337e3844

0x0296b902877b5€16358chb116fff185821
€5767171b17999bd62869030581c92c

0xa3e5fdlee51db26128c491848bc4ebbd7
1443fbfee51a40b9159832a21beaebe

0xcdfbeca@7712742b2al1e59591ac365f39
9f1ff4fe0653a554a1b616ab7c797e8
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o i . Exact keccak256 Cryptographic
Evaluated Primitive & Solvency Metric Tree Node / Tranche Identifier . )

Digest ( bytes32 On-Chain Truth)

LUSD (10050 bps ) Leaf 1 ( SBOSUS33XXX - SST-SEG- 0x0d1c95d260b32a3381c92b576aa2db4a4d
TRUST-4402 - 2000000000000 - 1d)  belbbbdacf4b4353ff2429eb8582080

LUSD (100.50%) Leaf 2 (CITIUS33XXX - FEDWIRE- 0xe64345f06fee3e7cdcb9f3a011led4ash6
TBILL-7710 - 3000000000000 - 28d) 7a179d2d526593100c276cdf2a9433¢

LUSD (WAM 25.47d) Leaf 3 ( CHASUS33XXX - FEDWIRE- 0xd763712182ea48eec13a34ch44807c675
TBILL-7785 - 2000000000000 - 85d) 7a6850c4269de739cf17fe30aac4c96

LUSD Level-1 Left NgP*P =keccak256(L; 1Ly) (L_1 < 0x0d49d74679ff606e96b568163327de7d6
L_0) 88b66707eba9ce1793a7da5ddddd9d6

LUSD Level-1 Right N5JP = keccak256(Ly 1L,) (L_3 < 0x79e2878d2c99bfc91c9af775e595ddd8 f
L_2) ea8ffc636357684d737fbf81las84clel

LUSD Anchored Root Ritenae = keccak256(Ng' > 1 N35) 0x5c382332fbffcObed9434232a9a97e2b
£2c797423aa3fde4afd19b2c264410

FIG.02 LINGHE_CAP656_HQLA V1 BINARY MERKLE PROOF-OF-RESERVES & INCLUSION AUDIT PATH 101.20% LHKD - 100.50% LUSD

LingheComplianceReserveVault (0x8800...0001) + SecurityGuardV5 Inclusion Verifier

LHKD Root: @xa3e5fdlee51db26128c49f848bc4ebbd..eacbe (HK$78,936,000 / 101.
LUSD Root: 0x5c3f82332fbffcObe49434232a9a97€2..f410 (US$10,050,000 / 100.

S~
~~o

e e e ——— \
1 1

H_01 = keccak256(sort(L_0, L_1)) ] H_23 = keccak256(sort(L_2, L_3)) L
1 1

T+0 Segregated Cash Subtree (54.39%) : Sibling Witness - Short Bills (45.61%) :

\ 4

2.7 4

Leaf L_@ (@d Cash) Leaf L_1 (@d Cash) Leaf L_2 (28d HQLA) Leaf L_3 (84d HQLA)

HK$24,000,000 i HK$18,936, 000 HK$20,000,000 HK$16,000,000
Segregated Trust Deposit : Segregated Custody Cash HKMA Exchange Fund Bills HKMA Exchange Fund Bills
1
1
1
1

LUSD: $3,050,000 (@d) LUSD: $2,000,000 (1d) LUSD: $3,000,000 T-Bill LUSD: $2,000,000 T-Bill

L_i = keccak256(abi.encodePacked("LINGHE_CAP656_HQLA_V1", symbol, trancheId, amountAtomic, maturityDays))

FIGURE 02 — LINGHE_CAP656_HQLA_V1 Four-Tranche HQLA Binary Merkle Tree & On-Chain Solvency Verification
Topology
Note: Gold/teal paths illustrate O(log N) Merkle inclusion verification (LO = HO1 — Root); telemetry is strictly fail-closed.

4.3 Trustless On-Chain Verification ( LingheSovereignSecurityGuardVvs ) & Fail-Closed Telemetry

At the smart-contract layer, two independent enforcement barriers prevent under-collateralized or forged reserve
commitments:

1. Write-Time Solvency Gate in LingheComplianceReserveVault (0x88 00000 00000 0001 ):

Whenever publishReserveAttestation(address stablecoin, uint256 onChainLiabilityAtomic, uint256
fiatBackingAtomic, bytes32 reserveMerkleRoot, string calldata auditReportUri) is invoked, EVM
execution enforces require(fiatBackingAtomic >= onChainLiabilityAtomic,
"UNDERCOLLATERALIZED_RESERVE") and require(reserveMerkleRoot != bytes32(@), "EMPTY_MERKLE_ROOT") ,
computing reserveRatioBps = uint16((fiatBackingAtomic * 10000) / onChainLiabilityAtomic) (10120 for
LHKD ; 10050 for LUSD ) and emitting an indexed ReserveAttested event.
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2. Read-Time Trustless Tranche Inclusion Proof in LingheSovereignSecurityGuardV5 : Any independent verifier,
external auditor, supervisory researcher, or automated risk oracle can invoke two pure/view functions on
LingheSovereignSecurityGuardV5 at zero gas cost via eth_call:
o computeHglaLeafHash(assetSymbol, custodianBic, accountMask, valuationAtomic, maturityDays) to
derive leafHash directly from a tranche tuple; and

o verifyCap656MerkleInclusion(stablecoin, leafHash, siblingHashes, siblingIsLeft) , which queries
getLatestReserveAttestation(stablecoin) live from oxs8s 0000 00000 001 , folds the

directional keccak256 proof path into recomputedRoot , and returns valid = true if and only if all four
conjunctive predicates hold simultaneously:

valid & (Ryauit #0°°) A (Reiat > Lepain) A (reserveRatioBps > 10,000) A (Rrecomputed = Ryaut)

function computeHqglalLeafHash(
string calldata assetSymbol, string calldata custodianBic, string calldata accountMask,
uint256 valuationAtomic, uint32 maturityDays
) public pure returns (bytes32) {
return keccak256(abi.encodePacked (
"LINGHE_CAP656_HQLA_V1", assetSymbol, custodianBic, accountMask, valuationAtomic,
maturityDays
));
b

function verifyCap656MerkleInclusion(
address stablecoin, bytes32 leafHash, bytes32[] calldata siblingHashes, bool[] calldata
siblingIsLeft
) external view returns (bool valid, bytes32 recomputedRoot, bytes32 onChainVaultRoot, uintl6
reserveRatioBps) {
require(siblingHashes.length == siblingIsLeft.length, "PROOF_LENGTH_MISMATCH");
ILingheComplianceReserveVaultV5.ReserveAttestation memory att =
ILingheComplianceReserveVaultV5(RESERVE_VAULT).getLatestReserveAttestation(stablecoin);
onChainVaultRoot = att.reserveMerkleRoot;
reserveRatioBps = att.reserveRatioBps;
bytes32 cursor = leafHash;
for (uint256 i = @; i < siblingHashes.length; i++) {
cursor = siblingIsLeft[i]
? keccak256(abi.encodePacked(siblingHashes[i]l, cursor))
keccak256(abi.encodePacked(cursor, siblingHashes[il));
¥
recomputedRoot = cursor;
valid = (onChainVaultRoot != bytes32(0) && att.fiatBackingAtomic >= att.onChainLiabilityAtomic &&
att.reserveRatioBps >= 10000 && recomputedRoot == onChainVaultRoot);

Deterministic Fail-Closed Telemetry Discipline: Across the reference PoR Telemetry Endpoint specification, if the
JSON-RPC gateway or 0x880000000 00000 00000001 becomes unreachable or returns an uninitialized
root, exported solvency gauges deterministically drop to 0.00% and return HTTP 503 Service Unavailable —never

serving static fallback values or stale cached solvency ratios—immediately halting automated supply-expansion state
transitions.

THEOREM 4.1 — Binding Integrity & Second-Preimage Resistance of LINGHE_CAP656_HQLA_V1

Under the standard collision and second-preimage resistance of keccak256: {0, 1}* — {0,1}*°, no computationally
bounded adversary A can: (a) forge a valid verifyCap656MerkleInclusion proof for an altered tranche valuation
v; # v;, custodian BIC, or maturity m; # m; against an anchored root R, ; or (b) mount a tree-depth / internal-node
second-preimage attack substituting a 64 -byte concatenated internal node pair (U I V) as a forged leaf preimage.

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065) Page 23 of 51



MYRILUM Enshrined RegTech & Merkle PoR Technical Specification

v2.0 (EN) MYR-WP-CAP656-2026-V2.0-EN | ChainlD 88888

PROOF

Let Dyoqe = {0,1}°'? (64 bytes exact) denote the preimage space of internal node hashes

H.q (U, V) = keccak256(U I V) where |U| = |V| = 32 bytes. Conversely, every valid leaf preimage X .,; € D..¢
constructed by computeHqlaLeafHash begins with the fixed 21 -byte ASCII constant "LINGHE_CAP656_HQLA_V1"
followed by non-empty assetSymbol (>4 bytes), 11 -byte custodianBic , non-empty accountMask (> 18 bytes),
32 -byte uint256 valuationAtomic,and 4 -byte uint32 maturityDays . Hence

[Xiear| =21 +4+ 11+ 18 +32+4 =90 bytes > 64 bytes, establishing strict preimage domain disjointness

Dicar N Dpode = @ (@and even if empty strings were supplied, 21 +32 +4 = 57 # 64 bytes and the leading 21 bytes
remain fixed to "LINGHE_CAP656_HQLA_V1" ). Therefore, interpreting an internal node as a leaf or vice versa requires
finding X € Dy,c and Y € D, 4. With X # Y and keccak256(X) = keccak256(Y), contradicting collision resistance (=~ 27!

generic security; ~2 >

second-preimage security against a fixed root R, ). Likewise, because
valuationAtomic (32 bytes)and maturityDays (4 bytes) occupy fixed trailing byte offsets [|X|-36 : |X]|-4]
and [|X|-4 : |X|], any mutation (v;,m;) # (v;, m;) yields a distinct byte string Xje¢ # Xjear» CAUSING

recomputedRoot == onChainVaultRoot to fail except with negligible probability negl(1) < qf{/2256.

Q.E.D. m

SECTION 05

Linked Exchange Rate Corridor (7.7500-7.8500), Enshrined CLOB Liquidity, and
Stress Testing (LCR / VaR)

5.1 HKMA Linked Exchange Rate System ( 7.7500-7.8500 ) Enforcement in LingheOmnichainSettler

Since October 1983 —and under the symmetric three-pronged Convertibility Undertaking framework refined by the
HKMA in May 2005 —monetary stability between the Hong Kong Dollar and the United States Dollar has been anchored
by the Linked Exchange Rate System ( LERS ), operating around the central parity of 7.8000 HKD/USD within the
statutory band bounded by the Strong-Side Convertibility Undertaking ( 7. 7500 HKD/USD ) and the Weak-Side
Convertibility Undertaking ( 7.8500 HKD/USD ).

To model this central-banking invariant deterministically in Layer-1 bytecode, LingheOmnichainSettler ( ©x89000000000
000000 00000 1) embeds an enshrined LUSD / LHKD Linked-Rate Swap Facility governed by basis-point
integer parameter hkmaPegRateScaled (mxma, Scaled by 104, initialized at central parity 7z, = 78000 = 7.8000 HKD/USD

):

1. Immutable Bytecode Convertibility Band ( [77500, 78500] ): The administrative setter setBorderPolicy(uint32
newPegRateScaled, bool paused) is restricted exclusively to SOVEREIGN_MULTISIG ( 0x8900 0000
00000000000004 , ONLY_SOVEREIGN_MULTISIG ) and enforces the hardcoded EVM guard require(newPegRateScaled
>= 77500 && newPegRateScaled <= 78500, "OUTSIDE_HKMA_BAND") . Even a unanimous 4-of-4 guardian vote
cannot set an on-chain conversion rate below 7.7500 or above 7.8500 .

2. Dual-Party TIP-403 Screening & Dust-Arbitrage-Proof Integer Conservation: Every swaplLinkedRate(address

tokenIn, uint256 amountIn, address recipient) call first verifies checkBorderCompliance(msg.sender) &&

checkBorderCompliance(to) against TIP-403 Policy Registry (0x403c000000000000000000 0000 00000
reverting with FX_TIP403_SANCTIONED on restricted counterparties) and then computes output amounts via
truncating floor division:

ALUsD " Trkuma ] AguUtSD — lA'ﬂ'HKD +10,000 |
—To000 e

T 10000, g via € [77,500, 78,500]

Defining the pool’s scaled linear value invariant W(B; ysp » Biakp) = Brusp * Takma T Braxp - 10, 000, floor truncation
guarantees AW = (A;, - num) mod den > 0 on every swap, strictly prohibiting fractional rounding extraction or zero-cost
ping-pong drainage across high-throughput 250 ms blocks.
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5.2 Enshrined Central Limit Order Book ( oxdec0000000 000 000000 ) Microstructure

Automated Market Makers ( AMMs ) based on constant-product (x - y = k) or stableswap invariants suffer from capital

inefficiency, passive liquidity-provider adverse selection ( LVR ), and convex price slippage under block settlement flow.
Linghe Chain replaces AMM approximations with Enshrined StablecoinDEX ( @xdec 000 000

00 ), a native Central Limit Order Book ( CLOB ) precompile implemented in Rust inside the Tempo execution kernel:

¢ Sub-Basis-Point Discrete Price-Time Priority Grid: Orders are indexed over discrete integer ticks
7 € [-2000,+2000] with minimum tick increment Az =10 (1 bps = 0.01% ), mapping to exact clearing price
P(t) =1+ 17/100,000 € [0.98000, 1.02000] relative to deterministic 1:1 par tick coordinates across enshrined TIP-20
settlement books (including synthetic LUSD/LHKD cross-routing and internal protocol fee-metering conversion
paths).

¢ Atomic Flip-Order Liquidity Provision ( placeFlip ) & Corridor Compression: Evaluated liquidity engines post
auto-reversing depth via placeFlip between bestBidTick = -10 (0.99990) and bestAskTick = +10 (1.00010),
automatically recycling filled bid inventory into resting ask depth within the same 250 ms block to maintaina 2
bps spread bound. Coupled with ERC-7683 cross-chain intent fulfillment via LingheOmnichainSettler ( 0x8900000

0000000 00000 00001 , empirically benchmarked at ~936 ms end-to-end across Ethereum and Solana)
and modeled T+0 1:1 par-settlement conservation, clearing coordinates remain strictly clamped inside the LERS
Convertibility Undertaking band.

FIG.03 HKMA 7.7500-7.8500 LINKED-RATE CORRIDOR & REDEMPTION STRESS LCR 183.49% T+@ CASH LCR

A. LHKD / LUSD Corridor on Enshrined CLOB (0xdecO...) B. Reserve Solvency & LCR vs. 100% Statutory Floor
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HK$78.936M / HK$78.00M (+120 bps) .

1
24h 30% Instant Run (T+0 Cash LCR) :

7.8000 [mmmmm—— ————— —— 183.49% LCR

HK$42.936M @d Cash / HK$23.40M RunI
1
72h 65% Extreme Run (Stressed HQLA'LCF!)
Strong-Side CU Floor 155.34% LCR

HK$78.756M Stressed HQLA / HK$50.70M Run
1

Primary Par Mint/Burn Arbitrage Band (+15 bps) 100.0% FLOOR

FIGURE 03 — 7.7500-7.8500 Linked Exchange Rate Corridor Convergence & Extreme Redemption Stress-Test
Performance

Note: Zero-day segregated cash comprises 54.39% (HK$42.936M, 183.49% T+0 LCR vs. 30% single-day run) with zero bill fire-sale.

5.3 Quantitative Actuarial Stress-Testing Matrix (30% 1-Day & 65% 72-Hour Runs, LCR, DVo1, and
VaR)

To benchmark prudential resilience exceeding historical commercial-bank run trajectories (recall that the March 2023
Silicon Valley Bank run saw ~25% Day-1 outflows and ~62% cumulative 48-72 hour outflows exacerbated by long-
duration bond mark-to-market losses), this specification evaluates the Genesis reference reserve state vectors for LHKD
and LUSD across four severe actuarial liquidity and interest-rate shock scenarios.

Exact Portfolio DV01 & VaR (99.9%, 10 -Day) Derivation: Using ACT/365 modified duration D, , = 1, /365 across
every tranche in Tables 3.1 and 3.2:

* LHKD Reference Vector DV@1 : 0 -day cash ( HK$42,936,000.00 ) has DVO1, , = 0; the 28 -day EFB
(HK$20,000,000.00 ) has DV01, = 20, 000,000 x (28/365) x 10~* = HK$153.42/bp; and the 84 -day EFB
(HK$16,000,000.00 ) has DV01; = 16,000,000 x (84/365) x 10 = HK$368.22/bp, yielding total
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DVO1, yxp = HK$521.64/bp (effective portfolio duration 0.0661 yr). Against the modeled HK$936,000.00 excess
buffer, the LHKD reference vector withstands an instantaneous +1,794.3 bps (+17.94%) parallel rate shock before
mark-to-market valuation touches 100.00% of liabilities. Under a 99.9% one-tailed 10 -day sovereign short-rate
shock (zg 999 = 3.0902, stressed daily volatility o, ;4 = 15 bps = AYgg g0, 100 = 3-0902x 15 x \T0 = 146.58 bps),
VaRgyg0, 104 = HK$76,462.00, consuming just 8.17% of the modeled excess buffer (12.24x buffer coverage).

e LUsD Reference Vector Dvo1: o -day cash ( $3,050,000.00 ) has DV01, = 0; 1 -day overnight cash
($2,000,000.00 ) has DV01, = $0.55/bp; the 28 -day T-Bill ( $3,000,000.00 ) has DV01, = $23.01/bp; and the
85 -day T-Bill ( $2,000,000.00) has DV01; = $46.58/bp, yielding total DVO01, ;5 = $70.14/bp (effective portfolio
duration 0.0698 yr). Against the modeled $50,000.00 excess buffer, the LUSD reference vector withstands an

instantaneous +712.9 bps (+7.13%) parallel rate shock without breaching 100.00% par coverage. At 99.9% 10 -

day confidence (

AYg9 9%, 104

buffer (4.86x buffer coverage).

= 146.58 bps), VaRégg.f/)o,lOd = $10,281.12, consuming only 20.56% of the modeled excess

Stress Scenario
Specification

Metric / Prudential
Gate

LHKD Benchmark
Outcome ( HK$78.00M
Liability)

LUSD Benchmark
Outcome ( $10.00M
Liability)

Verification Gate Status

Baseline Reference
State

Scenario S1: 30%
Single-Day Run
(T+0)

Scenario S2: 65%
72-Hour Extreme Run

Scenario S3: Rate-
Shock &
VaR_{99.9%,10d}

Scenario S4: Joint
65% Run + +250
bps Shock

Modeled Reserve /
Coverage p

Outflow vs. @ -Day
Cash ( @0 Bill Sales)

Outflow vs. Cash +
28d Sovereign
Repo/Sale

Portfolio DVO1 /
VaR / Max Yield
Spike

Combined Realized
& Unrealized MTM
Solvency

HK$78,936,000.00 /
101.20% (+120 bps)

Outflow HK$23.40M

vs. HK$42.936M @d Cash
(183.49% cash-covered);
LCR = 337.33%; post-run
p, =101.71%

Outflow HK$50.70M =
HK$42.936M Cash +
HK$7.764M 28d EFB;
LCR =155.69% ( 155.34%
w/ 50 bps bill stress
haircut); post-run

p, =103.43%

DVO01 = HK$521.64/bp;
VaRyg gy, 104 = HK$76,462.00
(12.24x buffer);

Ay . =+1,794.3 bps

Total MTM loss
HK$130,410.41 ( <
HK$936,000 buffer);
residual HK$28,105,589.59 /
HK$27.30M = 102.95%

$10,050,000.00 /
100.50% (+50 bps)

Outflow $3.00M

vs. $3.05M 0@d Cash
(101.67% @d cash-
covered; 168.33% 0-
1d ); LCR =335.00%;
post-run p, =100.71%

Outflow $6.50M =
$5.05M 0-1d Cash +
$1.45M 28d T-Bill;
LCR =154.62%
(154.23% w/ 50 bps
stress haircut); post-run
p, =101.43%

DV01 = $70.14/bp;

VaRyg g, 104 = $10,281.12

(4.86x buffer);
Ay . =+712.9 bps

Total MTM loss
$17,397.26 ( <
$50,000 buffer);
residual $3,532,602.74 /
$3.50M = 100.93%

VERIFIED

ENFORCED

ENFORCED

ENFORCED

ENFORCED

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065)

PO >0 and p,(a AY) > p, (Ay) > 100.00%

va € (0,1), YAy € [0, Ay )

THEOREM 5.1 — Monotonic Solvency Accretion & LCR/VaR Sufficiency Under Joint Liquidity-Rate Stress

Consider a fiat-referenced reserve state model with initial liability L, > 0, initial Level-1 HQLA reserve R, =L, +E| (
E, > 0), and effective portfolio duration D . = WAM/365. For any cumulative settlement contraction fraction

a € (0,1) (d = aL,) coinciding with an instantaneous parallel yield curve upward shock Ay > 0 that remains strictly
below the portfolio break-even threshold Ay —=E, /(R - Do), the Basel lll Liquidity Coverage Ratio satisfies
LCR(a, Ay) > 100% and the post-contraction mark-to-market solvency coverage ratio p, (a, Ay) strictly increases
monotonically with a:
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PROOF

Under an instantaneous parallel yield shock Ay € [0,Ay ), total mark-to-market depreciation across both
liquidated and retained bills is bounded above by the linear convexity-conservative upper bound

AV(Ay) <R, - D - Ay < E, (since sovereign zero-coupon bills have strictly positive convexity & Viay* >0, actual
price decline is strictly smaller than the linear duration estimate). Let E, ., (Ay) £ E, — AV(Ay) > 0 denote the strictly
positive post-shock surplus, so shocked pre-contraction reserve value is R, (Ay) = L, + E,..(Ay) > L,. Because all
reference tranches consist exclusively of Basel Ill Level 1 HQLA carrying a 0% regulatory haircut, stressed

LCR(a, Ay) = 2P = J(1 + 2@y >} > 100% for all a € (0, 1] (specifically 155.69% for LHKD and 154.62% for LUSD at
a = 0.65 under Basel Level-1 0% haircut, or 155.34% and 154.23% even after applying a conservative 50 bps

sovereign bill fire-sale haircut). Discharging par contractions d = aL, at 1:1 face equivalence reduces both post-
shock assets and liabilities by identical notional aL,, yielding residual coverage:

—_ Ry(Ay)—aly _ (1-a)Ly +Eu(Ay) _ Epei(Ay)
P, (a,Ay) = OL(,—aLOO - (12a)L0 71"‘(‘1—_0613

Differentiating with respect to « € (0, 1) gives W = %y% > 0 since E, . (Ay) > 0 and L, > 0. Consequently,
0

unlike fractional-reserve structures or long-duration bond pools where early exits concentrate losses onto remaining

accounts and induce Diamond-Dybvig run instability, every 1:1 par burn in the LHKD and LUSD state model
leaves the residual reference trust more heavily over-collateralized per remaining unit ( 102.95% for LHKD and
100.93% for LUSD after a simultaneous 65% 72-hour contraction and +250@ bps rate hike), eliminating first-mover
run incentives by mathematical construction.

Q.E.D. m

Par-Equivalence Conservation Laws, Modeled T+0/T+1 Settlement State Machine,
and Unstoppable Cross-Chain Principal Recovery

6.1 Deterministic 1:1 Par-Burn Conservation Invariant and Benchmark Trust Ring-Fencing
Semantics

To model the par-redemption and asset-segregation invariants of Part 3 and Schedule 2 of the Hong Kong Stablecoins
Ordinance ( Cap. 656 ) alongside Articles 39 and 49 of Regulation (EU) 2023/1114 (MiCA )—while strictly maintaining
MYRILUM LIMITED ’s non-issuance boundary ( STATUTORY MANDATE 0.1, whereby MYRILUM LIMITED neither issues
tokens nor assumes fiat redemption liability)—the evaluated protocol state machine formalizes exact 1:1 atomic par-

burn conservation for LHKD ( 0x20C00000 0000 0000 2)and LUSD ( ex2ec 0000 0000
0000000001 ):

vqe N, Redeem; yp(q) =qx107° HKD, Redeem, s (q) = g* 107 USD

where q denotes the burned integer quantity in indivisible 10® atomic units (6 decimal places, whereby 1,000,000
atomic units correspond to HK$1.00 or US$1.00 in the reference state model). Within the benchmark statutory trust
topology modeled for institutional compliance analysis under Hong Kong common law and equity, each TIP-20 unit
corresponds toa 1:1 par-equivalence accounting invariant paired with a ring-fenced pari passu trust sub-ledger
interest, completely decoupled from any software developer’s corporate balance sheet.
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DEFINITION 6.1 — Atomic Burn-to-Release Conservation and Solvency Monotonicity

Let Lgi) € Ny denote on-chain TIP-20 atomic ledger liabilities and R?) € Ny denote net mark-to-market reference
statutory trust reserves for primitive i € {LHKD, LUSD} with initial solvency coverage p?) = Rﬁi) /L?) > 1. For any par-
burn settlement of quantity Aq € (O,LY)), atomic supply burn AL = —Aq paired with 1:1 par reserve release

AR = —Aq yields post-burn solvency:

i 0 _ 0 _ 1O (0 i
O _ RI-Aq g ROZLD 5 RY — 50 > 100.00%
t LY —Aq LO—Aq — LY t =

Consequently, sequential par-burn transitions of any magnitude monotonically increase the fractional
overcollateralization buffer across remaining ledger units.

Four modeled legal-technical boundary invariants govern this state-machine specification across banking, securities,
and insolvency regimes:

1. Zero-Yield Bytecode Constraint and Non-CIS Exclusion ( Cap. 571 Schedule 1): In conformity with Cap. 656
technical standards and EU MiCA Articles 40 and 50, LHKD and LUSD enforce r,4., = 0 permanently in bytecode.
Ledger accounts possess zero protocol function or entitlement to accrue interest, yield, dividends, rebates, staking
rewards, or portfolio income, and bear zero variable Net Asset Value ( NAV ) exposure —falling wholly outside the

statutory definition of a Collective Investment Scheme ( CIS ) under Schedule 1, Part 1 of the Securities and Futures
Ordinance ( Cap. 571).

2. Non-Bank-Deposit Status ( Cap. 155 & Cap. 581 ): Neither LHKD nor LUSD constitutes a bank deposit under
the Banking Ordinance ( Cap. 155 ), and neither primitive is covered by the Hong Kong Deposit Protection Scheme
under the Deposit Protection Scheme Ordinance ( Cap. 581 ). Solvency assurance in the reference architecture
derives strictly from 100%+ HQLA overcollateralization ( 101.20% for LHKD ; 100.50% for LUSD ) verified by

LingheComplianceReserveVault .

3. Modeled Statutory Trust Ring-Fencing and Clawback Disjointness ( Cap. 32 ): In the benchmark statutory trust
topology ( INVARIANT 3.1 ), reference cash and short-dated sovereign bill sub-ledgers are modeled as legally
disjoint from the corporate estate of any evaluated operating entity under the Companies (Winding Up and
Miscellaneous Provisions) Ordinance ( Cap. 32 ), insulating modeled beneficiary pools from general corporate
creditors (MYRILUM LIMITED itself holds zero trust assets and zero user funds).

4. Deterministic Wind-Down Snapshot Readability: Because Enshrined TIP-20 balances reside in canonical, non-
upgradable Rust state slots on ChainID: 88888 finalized at 250 ms intervals, any hypothetical wind-down
snapshot at block height #,,, produces an immutable, deterministic pari passu ledger distribution map verifiable via
standard eth_getBalance / balance0f reads without proprietary off-chain middleware.

6.2 Modeled T1+0 RTGS/CHATS/FPS Settlement Waterfall, T+1 Holiday State Machine, and Protocol
Settlement Fee Bound

In the reference settlement model, off-chain clearing rails synchronize deterministically with atomic TIP-20 supply
contraction on Linghe Chain ( ChainID: 88888 ). Upon signature verification and pre-execution clearance against the

TIP-403 Policy Registry (0x403c000 000 000 ), LHKD or LUSD ledger units burn atomically
prior to any modeled reserve release transition:
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Modeled Settlement

Tier & Instruction

Reference Fiat

Modeled Cut-Off

Target Latency

Banking-Holiday /
Repo Mobilization

Protocol
Settlement Fee

Size Clearing Rail Window (HKT) Bound Bound Bo-und & Modeled
Rail Tariff Cap

Tier 1: Instant HKICL Faster 24 x7 x 365 Real-Time T+0 T+0 Continuous 0 bps

Clearing Model ( < Payment System Continuous (<= 300s post- (T+1 onlyif (HK$0.00 ) —

HK$1,000,000.00 (FPS) burn) external rail offline)  Zero protocol

or < settlement fee

US$128,000.00

eq.)

Tier 2: Wholesale HKD CHATS / 09:00-16:00 Intraday T+0 Outermost T+1 0 bps Protocol

Domestic Model RTGS (HKICL HKT Business (Same Business (Next HK Business Fee; modeled rail

(>= Interbank Real- Days Day) Day by 12:00 tariff bound ( <=

HK$1,000,000.00 Time Gross HKT ) HK$200.00 )

in LHKD ) Settlement)

Tier 3: Wholesale USD CHATS (Hong 09:00-16:00 Intraday T+0 Outermost T+1 0 bps Protocol

USD Model ( >= Kong) or Fedwire HKT / Fedwire (Same Clearing (Next Overlapping Fee; modeled wire

US$100,000.00 in Funds Service Window Day) HK/US Business tariff bound ( <=

LUSD ) Day) US$35.00)

Tier 4: Deterministic  Direct Pari Passu Continuous Block Priority T+0 / Outermost T+1 0 bps

Snapshot Sweep Snapshot Height Snapshot T+1 Tranche upon sovereign bill (HK$0.00 /

(Any Size) Distribution Model Sweep repo/maturity US$0.00 ) — Zero

protocol surcharge

State transitions between the T+0 intraday lane and the T+1 holiday/repo fallback lane follow three deterministic state-
machine rules:

e Continuous FPS and Intraday CHATS Transition ( T+0 ): Modeled Tier 1 instructions clear 24 x 7 via FPS timing
bounds, while Tier 2 and Tier 3 wholesale burns finalized prior to 16:00 HKT on a Hong Kong Business Day
(modeled per the General Holidays Ordinance, Cap. 149, including HKICL Severe Weather Clearing continuity)
complete within the 17:30 HKT interbank RTGS window.

¢ Deterministic T+1 Repo Mobilization Waterfall: Burns finalized after 16:00 HKT , during scheduled RTGS
maintenance windows, on statutory holidays, or under simulated stress outflows exceeding @ -day cash tranches
(54.39% of LHKD; 50.25% of LUSD )—where 28 -day/ 84 -day sovereign bills mobilize via CMU or Fedwire repo
—transition deterministically into the T+1 settlement queue bounded by 12:00 HKT on the next Business Day.

e Zero-Surcharge Protocol Fee Bound: The evaluated protocol state machine enforces a strict @ bps protocol
mint/burn surcharge bound, imposes zero bytecode lock-up windows, supports 1.00 -unit atomic settlement
granularity, and models external clearing charges strictly as pass-through interbank tariff bounds aligned with cap.
656 Schedule 2 and EU MiCA Article 49(1)(d) technical benchmarks.

6.3 Cross-Chain Escrow Architecture and Unconditional Principal Sovereignty Mandate

Beyond single-ledger state transitions, LHKD and LUSD benchmark interfaces interoperate across six external origin
networks—Ethereum ( ChainID: 1), OP Mainnet ( ChainID: 10 ), BNB Smart Chain ( ChainID: 56 ), Base ( ChainID:
8453 ), Arbitrum One ( ChainID: 42161 ), and Solana ( ChainID: 900 )—via the ERC-7683 cross-chain intent standard.
External assets lock into LingheOriginEscrow7683 on EVM chains or the Anchor BPF program
linghe_solana_escrow_7683 (Lh7683Escrow1111111111111111111111111111111 ) on Solana, while solvers fulfill
intents in sub-second finality (~936 ms end-to-end empirical benchmark) through LingheOmnichainSettler ( 0x890000

nnnnnnnnnnn

00001
Jvyuvu .

A systemic flaw in legacy cross-chain escrows occurs when a global administrative pause halts both inbound order
openings and user timeout refunds —trapping depositor principal indefinitely during prolonged bridge incidents. Linghe
Chain v5.0 eradicates this risk across both EVM and Solana bytecode:
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// Verified EVM Bytecode Excerpt — LingheOriginEscrow7683 (v5.0 Audit-Hardened)
function setPaused(bool _paused) external onlyGovernance {

paused = _paused;

emit EscrowPauseUpdated(_paused, msg.sender);

// Note: “open’, ‘openProtected’, “openFor’, “settleFillWithzZkProof', and ‘settleFillWithQuorum®
// enforce “whenNotPaused . By contrast, “refundExpiredOrder’ intentionally omits “whenNotPaused':
function refundExpiredOrder(bytes32 orderId) external nonReentrant {

EscrowRecord storage e = _escrows[orderId];

require(e.status == EscrowStatus.OPEN, "ESCROW_NOT_OPEN");

require(block.timestamp > uint256(e.fillDeadline) + uint256(refundGraceBuffer),
"ORDER_NOT_YET_EXPIRED");

e.status = EscrowStatus.REFUNDED;

e.closedAt = uint64(block.timestamp);

totalRefundedOrders += 1;

_safeTransfer(e.inputToken, e.user, e.inputAmount);

emit OrderRefundedToUser(orderId, e.user, e.inputToken, e.inputAmount);

Identical principal sovereignty is enforced on Solana ( ChainID: 900 ) inside linghe_solana_escrow_7683 , where
open_escrow and claim_by_solver enforce require!(!cfg.paused, LingheEscrowError::ProtocolPaused) ,
whereas refund_expired omits !cfg.paused entirely and releases 100% of the PDA vault balance directly back to

maker_token_account :

// Verified Solana Anchor BPF Excerpt — linghe_solana_escrow_7683 (Unpaused Maker Refund)
pub fn refund_expired(ctx: Context<RefundExpired>) —> Result<()> {

let cfg = &mut ctx.accounts.config;

let escrow = &mut ctx.accounts.escrow;

require!(escrow.status == STATUS_OPEN, LingheEscrowError::EscrowNotOpen);

let now = Clock::get()?.unix_timestamp;
let effective_expiry = escrow.fill_deadline.saturating_add(cfg.refund_grace_buffer);
require! (now > effective_expiry, LingheEscrowError::0rderNotYetExpired);

escrow.status = STATUS_REFUNDED;

escrow.closed_at = now;

cfg.total_refunded_orders = cfg.total_refunded_orders.saturating_add(1);

// Transfers 100% of “escrow.input_amount®™ back to “maker_token_account® via PDA signer seeds
Ok(())

h
Supported Sol
External Canonical Escrow Architecture & Signature o-ver Unstoppable Expiry Refund
Origin ChainID Scheme IR Entrypoint
Proof Path
Network
Ethereum 1 LingheOriginEscrow7683 BN254 Grothl6 refundExpiredOrder(orderId)
Mainnet (secp256kl / EIP-712) (0x08 )or 3-of-4 (Unpaused)
Low-s Quorum
OP Mainnet 10 LingheOriginEscrow7683 BN254 Grothl6 refundExpiredOrder(orderId)
(secp256kl / EIP-712) (0x08)or 3-0f-4 (Unpaused)
Low-s Quorum
BNB Smart 56 LingheOriginEscrow7683 BN254 Grothl6 refundExpiredOrder(orderId)
Chain (secp256kl / EIP-712) (0x08 )or 3-of-4 (Unpaused)

Low-s Quorum
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I PEIREE Solver
External Canonical Escrow Architecture & Signature . Unstoppable Expiry Refund
Oriai ChainID sch Reimbursement Ent int
rigin cheme Proof Path ntrypoin
Network
Base 8453 LingheOriginEscrow7683 BN254 Grothl6 refundExpiredOrder(orderId)
(secp256kl / EIP-712) (0x08)or 3-0f-4 (Unpaused)
Low-s Quorum
Arbitrum 42161 LingheOriginEscrow7683 BN254 Grothl6 refundExpiredOrder(orderId)
One (secp256kl / EIP-712) (0x08 )or 3-of-4 (Unpaused)
Low-s Quorum
Solana 900 linghe_solana_escrow_7683 3-o0f-4 refund_expired (Unpaused)

( Ed25519 / SPL PDA) Ed25519SigVerify
Sysvar Introspection

STATUTORY MANDATE 6.1 — Exemption of Principal Refund from Governance Pause

Let 8(0) € {NONE, OPEN, SETTLED, REFUNDED} denote the state of cross-chain escrow record o with locked
principal A;, > 0, depositor u, order fill deadline t,c,qii,. » Cross-chain finality grace buffer A,,,.. € [0,86,400 s]
(production standard A,,,.. = 1,800 s), and governance emergency circuit-breaker flag paused € {false,true}. Both
LingheOriginEscrow7683 (across all five external EVM chains) and 1linghe_solana_escrow_7683 (on Solana
BPF) enforce strict orthogonality between risk containment and principal sovereignty:

1. Bounded Circuit-Breaker Scope: Activating paused=true halts new order creation ( open, openProtected,
openFor , open_escrow ) and solver reimbursement ( settleFillWithZkProof , settleFillWithQuorum,
claim_by_solver) only.

2. Permanent Permissionless Principal Refund: refundExpiredOrder(bytes32 orderId) and

refund_expired remain permanently callable by any party regardless of paused state. Once > tgeagiine + Agrace »
100% of A, returns deterministically to original depositor u with zero reliance on centralized operator keys,
guardian multisigs, or solver liveness.

THEOREM 6.1 — Mutual Exclusion of Solver Double-Spend and Depositor Principal Lockup

Under destination deadline guard fg; < t4eadine i1 LingheOmnichainSettler.fillCrossChainOrder ( 0x89000000000
0000000 000000001 ) and origin expiry guard t,.png > Ldeadiine T Agrace With A =1,800s, let T, denote

grace prove

end-to-end BN254 Groth16 proof generation and origin-chain inclusion latency (‘L'pmve « 1,800 s). Then: (i) no

compliant solver filling at g < fye,qiine €aN b€ front-run by an origin refund during (£eagiine » Ldeadiine + Agrace J; @NA (i) N0
unfilled order can remain locked past fgegiine + Agrace » €VEN if paused=true indefinitely.

Every accepted destination fill satisfies tg; < t4caqiine » SO its Origin reimbursement proof arrives by
Ll + Tprove < Ldeadiine T Agrace @Nd atomically transitions the escrow from OPEN to SETTLED ( nonReentrant +
Checks-Effects-Interactions) strictly before refundExpiredOrder (¢ > fyeaqine T Agrace) PECOMES Callable.

Conversely, if no fill occurs by ty.qin., refundExpiredOrder and refund_expired carry no whenNotPaused
modifier, guaranteeing permissionless OPEN —> REFUNDED principal recovery at any ¢ > fyeqiine + Agrace -

Q.E.D. m
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‘ FIG.04 ERC-7683 BIDIRECTIONAL OMNICHAIN ESCROW STATE MACHINE (EVM 6-CHAIN + SOLANA BPF) PAUSE-EXEMPT REFUND

[S2] DEST_FILLED [S3] SETTLED

Solver Instant Liquidity BN254 ZK / Ed25519 Proof
fill()
~936 ms E2E Solver Reimbursed

[S1] OPEN_ESCROWED

[S@] INTENT_SIGNED User-Bound clientOrderld

/Base/Arb/OP/I ./
ETH/Base/Arb/OP/BNB/SOL MBalance == inputAmount

e token.code.length > 0

GRACE_BUFFER [S4]1 REFUNDED

expired
t = deadline + 1,800s 100% Principal Returned

Protects In-Flight ZK Proof PAUSE-EXEMPT VARIANT

Principal Sovereignty Mandate: Governance circuit-breaker (paused = true) freezes new orders ONLY; refundExpiredOrder() is permanently unblocked.

FIGURE 04 — ERC-7683 Bidirectional Escrow State Machine: Anti-Front-Running, Grace Buffer & Pause-Exempt Principal
Recovery

Note: Identical state invariants hold across EVM LingheOriginEscrow7683 and Solana BPF escrow programs.

Kernel-Enshrined TIP-403 Sanctions Screening, FATF Rec. 16 Dual-Track Travel
Rule, and 24-Hour Anti-Structuring Engine

7.1 Sub-Microsecond Kernel Sanctions Enforcement via TIP-403 Policy Registry

Application-layer ERC-20 blacklists deployed on conventional blockchains inspect msg.sender and recipient solely
inside a single token contract’s Solidity bytecode. Sophisticated actors routinely circumvent such perimeter checks
through three composable vectors: (i) wrapper and vault indirection, depositing clean stablecoins into an
unpermissioned ERC-4626 vault or Automated Market Maker ( AMM ) pool prior to sanctions designation and transferring
the resulting LP/share tokens unimpeded; (ii) cross-chain solver fronting, locking tainted funds on an external chain
and instructing a non-sanctioned cross-chain solver to disburse clean inventory to a fresh destination wallet; and (jii)
multi-hop gas overhead, where repeated cold SLOAD operations across external compliance contracts bottleneck
settlement throughput.

Linghe Chain ( ChainID: 88888 ) eliminates all three vectors by enshrining sanctions enforcement directly inside the
Tempo (Paradigm Reth ) Rust execution kernel via the native TIP-403 Policy Registry precompile at 0x403c00000000
0000000000000000 0000 . Upon Genesis bootstrap, LHKD ( ex20ce 00000 00000 2)is bound
at the Rust state-machine level ( changeTransferPolicyId(2) )to Policy #2 (policyType = 1, statutory blacklist
enforcement), modeled for deterministic synchronization with:

¢ The United Nations Security Council ( UNSC ) Consolidated Sanctions List;

e Statutory designations gazetted in Hong Kong under the United Nations Sanctions Ordinance (Cap. 537) and the
United Nations (Anti-Terrorism Measures) Ordinance (Cap. 575);

¢ The U.S. Department of the Treasury Office of Foreign Assets Control ( OFAC ) Specially Designated Nationals
and Blocked Persons ( SDN ) List; and

e Lawful property-restraint, freezing, and intelligence directives issued by the Hong Kong Joint Financial

Intelligence Unit ( JFIU ) or competent courts under the Organized and Serious Crimes Ordinance (Cap. 455) and
Anti-Money Laundering and Counter-Terrorist Financing Ordinance (Cap. 615).
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Adversarial Evasion Vector

Legacy ERC-20 Solidity
Blacklist Outcome

Linghe Chain Kernel & System Contract Enforcement
(ChainID: 88888)

1. Direct Transfer, 0x76 Batch, or
Session Spend ( 0x84020000000000

nnnnnnnnnnnnn 1
A4 (A7

2. Raw Unauthenticated Signed
Transaction
(eth_sendRawTransaction)

3. Central Limit Order Book
Maker/Taker Match ( 0xdec0000000

0000 000 00
(A7) (A7) ()

4. Sanctioned Origin Depositor via
Clean Cross-Chain Solver ( ERC-
7683)

5. Cross-Currency Peg Pool
Conversion ( LUSD <« LHKD)

6. Valid BN254 Grothl16 Proof
Withdrawal ( 0x89000000000000000
00000000000000000000002 )

Partial coverage; vulnerable
to wrapper token
indirection

Consumes block gas or
leaks through unscreened
relayers

Bypassed via secondary
pool share transfers

Complete bypass (token
sees only clean solver —
fresh recipient)

Vulnerable if counterparty
stablecoin lacks
synchronized list

Cryptographic bridges
release funds blindly upon
valid ZK proof

Sub-microsecond Rust precompile lookup isAuthorized(2,
addr) in 0x403c 0000 0000 00 ;
atomic kernel revert

x402 Compliance Settlement Gateway pre-recovers signer
( recoverTransactionAddress ) and blocks with HTTP
403 TIP403_SANCTIONED_ENTITY

Enshrined StablecoinDEX (place, placeFlip,
swapExactAmountIn ) executes native TIP-20 kernel
hooks bound to Policy #2

LingheOmnichainSettler.fillCrossChainOrder ( 0x89
0000 0000 0000 1) screens both

originEvmSender and recipient
( OMNICHAIN_ORIGIN_SANCTIONED )

LingheOmnichainSettler.swapLinkedRate enforces
dual-party checkBorderCompliance
( FX_TIP4@3_SANCTIONED )

LingheZkLightClientBridge.verifyProofAndRelease
enforces TIP-403 Policy #2 priorto 0x@8 pairing
( ZK_BRIDGE_TIP403_SANCTIONED )

Jvuvv \AY)

THEOREM 7.1 — Complete State-Space Sanctions Non-Circumvention

LetS, = {a € A1 -TIP403.isAuthorized(2,a)} denote the restricted address set under Policy #2 at block
height . Across every valid state transition Y(X,,7) — X, ; on Linghe Chain ( ChainID: 88888 ), if any direct
sender, 0x76 parallel batch signer, scoped session-key owner ( 0x840200000 0000 00000000 1),
CLOB trader ( 0xdec 00000
u belongs to S, , the net regulated balance change is identically zero: ABal,qgjaieq (4) = 0.

), cross-chain origin depositor, or destination beneficiary

Every balance-mutating instruction over enshrined TIP-20 ledger primitives or sovereign settlement vaults
traverses at least one of the six pathways enumerated above. Pathways 1 and 3 invoke the compiled Rust TIP-20

D000

transfer engine, which queries 0x403c00 0000

000 in-memory (O(1)) and aborts state

commitment whenever isAuthorized(2, party) == false . Pathways 4, 5, and 6 explicitly read uint64
policyId = ITIP20Token(0x20C0000000000000000000000000000000000002) . transferPolicyId() and assert
ITIP403Registry(0x403c000000000000000000000000000000000000) . isAuthorized(policyId, party) across
both LUSD and LHKD flows—including external originEvmSender addressesin fillCrossChainOrder and

D000 D000

recipients in verifyProofAndRelease prior to 0x00
Hence vu € S, , ABal g jqeq () = 0.

@8 pairing verification.

(A (ALY

Q.E.D. m

7.2 FATF Recommendation 16 Dual-Track Travel Rule and 24-Hour Rolling Anti-Structuring Engine

Autonomous Al micropayments ( x402 inference calls priced at 0.10 LUSD to 2.00 LHKD ) and institutional Real-World
Asset ( RWA ) settlements ( 1,200.00 LUSD and above) share the same execution fabric. Imposing synchronous VASP

messaging on sub-dollar API calls would destroy machine-to-machine throughput, whereas exempting cumulative sub-
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threshold transfers would invite automated structuring (“smurfing”) in violation of FATF Recommendation 16 and
Section 13A of the Hong Kong Anti-Money Laundering and Counter-Terrorist Financing Ordinance (Cap. 615,
AMLO).

The x402 Compliance Settlement Gateway resolves this tension through a unified dual-track Travel Rule and 24-hour
rolling anti-structuring engine spanning both direct L1 payments and inbound cross-chain intents:

1. Exact Statutory Threshold Calibration ( US$1,000.00 / HK$7,800.00 ): The statutory single-transfer threshold is
fixed at @ = 1,000,000, 000 atomic USD units ( US$1,000.00 ). Denominations in LHKD ( 0x20C00 00000
00000000000000002 ) convert to USD-equivalent atomic units at the canonical 7.8000 Linked Exchange Rate
midpoint via vygp = (v gkp * 100)/7801, mapping the exact statutory trigger to HK$7,800.00 (7,800,000,000

atomic LHKD units).

2. Unified 24-Hour Rolling Cumulative Payer Window Across L1 and Cross-Chain Channels: For every
normalized payer identity p, the gateway maintains a sliding 86,400,000 ms (24-hour ) ledger
Woun (D, 1) = {(t;,vr) | t — 86,400,000 ms < ¢, <t} with exact arbitrary-precision sum S, 4, (p, t) = Z(tk,vk) e Woy (o) Uk
Crucially, all three execution modes credit settled USD-equivalent volume into the same payer window:
o Mode A (Non-Custodial Raw L1 Transaction): Pre-screens the recovered ECDSA signer before broadcast,
parses the finalized Transfer(from, to, value) eventlog on-chain, and re-verifies the actual transferred
value max(vy,,, Uyeq ) SO @n attacker cannot under-declare priceAtomic while over-transferring LUSD / LHKD

inside rawTransaction to bypass Or;

o Mode B ( EIP-191 Session Authorization on 0x76 2D-Nonce Pool): Verifies canonical eip155:88888 signature
and dispatches an atomic single-slot ( 25ems ) batch combining TIP-20 transfer and

LingheERC8004ReputationRegistry.submitVerifiedFeedback ( 0x800400 0000 00000 2)

across 32 lock-free parallel lanes ( 0x4e4f4e43450 00000 00000000 );

o Mode C ( ERC-7683 Cross-Chain Intent via X-OMNICHAIN-INTENT ): Verifies EVM secp256kl or Solana
Ed25519 origin intent signatures, enforces TIP-403 border screening, and credits intent.originSender’s
settled USD-equivalent value into S, 4, (p, t), closing cross-chain structuring loopholes.

3. Piecewise Enforcement Operator and HTTP 451 Gate: Every settlement request (p,v, &, t) is evaluated by:

FAST LANE_ EXEMPT, if0<Op A Sy (o) +0< 50,
I(p,v,&,t)= { HTTP_451 TRAVEL RULE REQUIRED, if (V>0 V Sy (p.1)+0>505) A —ValidVasp(&)
INSTITUTIONAL TRAVEL RULE VERIFIED, if (0>®©pg V Sy (p.f)+0>50) A ValidVasp(&)

Whenever a single payment reaches US$1,000.00 (HK$7,800.00 ) or a payer’s rolling 24-hour cumulative spend

Soan (D, t) + v reaches US$5,000.00 (HK$39,000.00 ), the request must carry a valid X-Travel-Rule-Envelope
containing originatorVaspDid, beneficiaryVaspDid, kybCredentialHash, and jurisdiction ; otherwise execution
halts immediately with RFC 7725 HTTP 451 Unavailable For Legal Reasons ( TRAVEL_RULE_ENVELOPE_REQUIRED ).

7.3 Zero-Plaintext-Pll Cryptographic VASP Envelope Anchoring and Atomic Temp-Swap Persistence

Writing natural-person originator or beneficiary names, residential addresses, or national identity numbers onto an
immutable public blockchain violates Data Protection Principles ( DPP ) 1, 3, and 4 of the Hong Kong Personal Data
(Privacy) Ordinance (Cap. 486, PDPO) and Articles 5(1)(c) and 17 of the EU GDPR . Linghe Chain reconciles full FATF
Recommendation 16 supervisory traceability with strict zero-Pll ledger hygiene via two cryptographic mechanisms:

1. Zero-Plaintext-Pll Cryptographic VASP Envelope Hash Anchoring ( 0xss 0000 00000 000001

& 0x800400000 0000 00000000 1): Full originator/beneficiary Travel Rule payloads are exchanged
strictly off-chain over mutually authenticated TLS 1.3 channels between counterparty VASPs and Authorized
Institutions. On-chain and gateway audit trails record solely the one-way 32-byte digest

d, = keccak256(UTF8(CanonicalJSON(&))), anchor cross-chain settlement provenance ( intentId , sourceChainId,
sourceToken , localStablecoin, beneficiary, amountAtomic)in LingheComplianceReserveVault ( 0x88000000
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00000 0000 001 ) via recordCrossChainIntent , and anchor institutional VASP credentials as 32-
byte zkCredentialHash commitments inside LingheERC8004IdentityRegistry (0x8004 00000 000000

00000000001 ) protected by the ATTESTER_LOCKED overwrite guard.

2. Atomic Write-Ahead Temp-Swap Persistence Preventing Process-Restart Evasion: If cumulative 24-hour
spend counters resided solely in volatile RAM, an attacker could wait for or induce a gateway restart (e.g., via
malformed payload floods, mitigated at the socket layer by a strict 32,768-byte HTTP 413 PAYLOAD_TOO_LARGE
ceiling) to reset S,4, (p, t) — 0 and resume sub-threshold structuring. To eliminate this vector, every settled payment
and dynamic sanctions update triggers an atomic write-ahead temp-swap commit: expired entries (

t, <t—86,400,000 ms) are pruned, the complete compliance snapshot (usedPaymentDigests,
payerSpendWindowLog, localSanctionedSet, settledReceipts) is written synchronously to an owner-restricted
temporary file (POSIX mode 0600 ), and an atomic POSIX rename syscall replaces the canonical state ledger in a
single filesystem metadata operation.

THEOREM 7.2 — Zero-Pll Privacy Bound and Crash-ldempotent Anti-Structuring Continuity

Under the Random Oracle Model for Keccak-256 and POSIX atomic directory-entry replacement: (1) given high-
entropy off-chain VASP credential salt r;, € {0, 1}3%°°, any polynomial-time adversary observing public state ©
in 0x880 0000 000 1 and 0x8004 000 0000 1 achieves
preimage recovery advantage Adv"" <272% +negl(1), while regulated VASPs cannot equivocate during HKMA/JFIU
audits (Adv°°lI <27128): and (2) across any sequence of K > 1 process restarts at arbitrary timestamps, the

reconstructed rolling spend S24h(p, t) equals the uninterrupted state S,4, (p, t) identically, preventing both payment-

chain

digest replay and restart-based structuring evasion.

FIG.05 DUAL-ENGINE REGTECH PIPELINE — KERNEL TIP-403 & 24H FATF REC. 16 ENGINE < 1 ps GATE - ZERO PII

Track A: < US$1,000

Sub-Second M2M Lane

Gate 2: 24h Anti-Structuring

Sum_24h(payer) + amount

Gate 1: Kernel TIP-403

250ms Finality

Incoming Settlement 0x403C..0000 (Policy #2)

UNSC / OFAC / HK JFIU Bitmap

1) Direct L1 x402 1-Tx = US$1,000 | 24h = US$5,000

2) ERC-7683 Intent Latency < 1 us Atomic WAL Temp-Swap Sync

0(1) Rust Precompile Check FATF Recommendation 16

Track B: = Threshold

l l Zero-Pll VASP Hash Anchor

REJECT: HTTP 403 / EVM REVERT ] [ REJECT: HTTP 451 NO ENVELOPE

Zero On-Chain Pl Guarantee: Encrypted originator/beneficiary IVMS101 payloads exchange off-chain between VASPs; only 32-byte keccak256 digests touch L1.

FIGURE 05 — Kernel-Enshrined TIP-403 Sanctions Screening & 24-Hour Rolling Anti-Structuring FATF Rec. 16 Pipeline

Note: Single-tx > US$1,000 (HK$7,800) or 24-hour cumulative > US$5,000 mandates cryptographic VASP envelope verification (HTTP 451 if
absent).
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SECTION 08

Multi-Jurisdictional Threshold Governance, v5.0 Security Guard, and Consensus
Resilience / Fail-Closed Telemetry

8.1 Four-Jurisdiction 3-of-4 Sovereign Guardian Multisig and LingheSovereignSecurityGuardVs
Timelock

To eliminate single-administrator key compromise, unilateral insider mutation, and single-jurisdiction force-majeure
paralysis—core technical resilience benchmarks modeled after HKMA Cap. 656 governance standards and BCBS
SC060 —all privileged parameter transitions on Linghe Chain ( ChainID: 88888 ) require multi-jurisdictional threshold

consensus via the non-upgradable Genesis contract LingheSovereignTimelockMultisig ( @x89

00 000

(A7) \ A1)

000000000000004 ), reinforced in the v5.0 audit-hardened baseline by LingheSovereignSecurityGuardVs .

Guardian Slot

Reference Financial
Center & Facility Tier

Jurisdiction Topology
Tag ( bytes32)

Consensus &
Verification Role

Fee-Metering
Primitive & Key
Custody Standard

Guardian 0

Guardian 1

Guardian 2

Guardian 3

Hong Kong ( Equinix
HK1 Tier-3+)

Singapore ( Equinix
SG3 Tier-3+)

Tokyo ( Equinix TY2
Tier-3+)

Zurich ( Interxion
ZUR1 Tier-3+)

HK-HKMA (Hong Kong

Primary Verification
Node)

SG-MAS (Singapore
Quorum Validation
Node)

JP-FSA (Tokyo
Quorum Validation
Node)

CH-FINMA (Zurich
Archive Witness Node)

Primary Simplex BFT
Proposer & Multisig
Signer

Simplex BFT Quorum
Validator & Multisig
Signer

Simplex BFT Quorum
Validator & Multisig
Signer

Simplex BFT Quorum
Witness & Multisig
Signer

LHKD ( 9x20C0000000

000

00000000002 ) - HSM /
KMS 0600 Envelope

LUSD ( 0x20C0000000

D000
\AY

00000000001 ) - HSM /
KMS 0600 Envelope

LUSD ( 9x20C0000000
00000000001 ) - HSM /
KMS 0600 Envelope

LHC ( 0x20C00000000
0000000000 , Internal
Metering) - HSM / KMS
0600 Envelope

Without mutating immutable Genesis Block-0 ( 96208e9900b218935143be3024d2602566a86d61caa906d42399f35b83afd991 ),
LingheSovereignSecurityGuardV5 binds directly to ex890000000 000000 00000000004

(ILingheSovereignMultisigV5.isGuardian and threshold == 3) and enforces a mandatory on-chain timelock delay
Amin (minDelay , strictly bounded within 0 < A, <30 days via MAX_TIMELOCK_DELAY = 30 days ):

eta(opld) = fqueue (0pId) + Apin, Executable(opld, t) & (approvals(opld) > 3) A (t > eta(opld)) A —executed A —cancelled
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// Verified EVM Bytecode Excerpt — LingheSovereignSecurityGuardV5 Timelock Executor
function executeTimelockOperation(uint256 opId) external onlyGuardian {
TimelockedOperation storage op = _operations[opId];
require(op.id != @, "OPERATION_NOT_FOUND");
require('op.executed &% !op.cancelled, "OPERATION_CLOSED");

uint8 reqThreshold = ILingheSovereignMultisigV5(SOVEREIGN_MULTISIG).threshold();
require(op.approvals >= reqThreshold, "QUORUM_NOT_REACHED");
require(block.timestamp >= op.eta, "TIMELOCK_ETA_NOT_REACHED");

op.executed = true;
(bool ok, bytes memory ret) = op.target.call{value: op.value}(op.data);
if (lok) {
if (ret.length > @) { assembly { revert(add(ret, 32), mload(ret)) } }
revert("TIMELOCK_EXECUTION_REVERTED");
H

emit TimelockOperationExecuted(opId, msg.sender, op.target);

This dual-contract state-machine architecture enforces three deterministic verification safeguards:

1. Mandatory On-Chain Observation Window ( TIMELOCK_ETA_NOT_REACHED ): Every queued governance operation
emits TimelockOperationQueued(id, proposer, target, eta, description) on-chain at tqueue - Any attempt to

reverts deterministically with "TIMELOCK_ETA_NOT_REACHED" , guaranteeing

independent auditors, external verifiers, and protocol integrators advance on-chain visibility before any parameter

update takes effect. Modifying minDelay itself requires a timelocked or 3-of-4 multisig transaction

( ONLY_TIMELOCK_OR_MULTISIG ).

execute prior to eta = ¢, +A

queue min

2. Cryptographic Separation of Settlement, Policy, and Audit Privileges: Rather than relying on internal corporate
committees of protocol R&D author MYRILUM LIMITED , the bytecode enforces orthogonal privilege separation

across settlement execution callers, TIP-403 compliance policy controllers ( 0x403c 00000 00000

00000 ), and 3-of-4 timelocked guardians ( 0x89 0000 0000 004 ), ensuring zero unilateral
ability to bypass sanctions screening or PoR solvency checks.

3. Immutable On-Chain Specification & Monograph Digest Registry: Via
anchorWhitepaperSuiteIndex(suiteIndexSha256, monographSha256, whitepaperCount) ,
LingheSovereignSecurityGuardV5 anchors the exact SHA-256 digests of the 6 -monograph bilingual technical

specification suite (whitepaperCount >= 6)onto ChainID: 88888 , preventing retroactive tampering with
published protocol specifications.

INVARIANT 8.1 — Dual-Jurisdiction Compromise Immunity and Constitutional Bytecode Ceiling

Let G = {HK-HKMA, SG-MAS, JP-FSA, CH-FINMA} (|G| = 4, q = 3). For any compromised or coerced subset € c §

with |C| <2, |€| < q precludes unauthorized governance execution or external ERC-7683 quorum reimbursement.

Conversely, even a unanimous 4-of-4 guardian coalition cannot breach hardcoded constitutional bytecode

ceilings: (@) LingheOmnichainSettler.setBorderPolicy reverts with OUTSIDE_HKMA_BAND for any rate outside
[77500, 78500] (7.7500-7.8500 HKD/USD ); (b) LingheComplianceReserveVault.publishReserveAttestation

reverts with UNDERCOLLATERALIZED_RESERVE whenever R, < L,; and (c) user expiry refunds in
LingheOriginEscrow7683 cannot be paused.

8.2 HSM/KMS Envelope Key Isolation and simplex BFT 250ms Operational Resilience (rRP0 = 0, RTO <
60s )

Consensus continuity and fault recovery ( BCDR ) are engineered against the technical resilience benchmarks of HKMA
Supervisory Policy Manual TM-G-2 (Business Continuity Planning), TM-E-1 (Risk Management of E-banking), and
the EU Digital Operational Resilience Act ( DORA , Regulation (EU) 2022/2554):
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¢ HSM/KMS Envelope Key Isolation and Production Startup Gate: Validator Ed25519 consensus keys configured

in the enshrined Simplex Validator Config precompile ( @xcccccccc0000000 0000 000 ) never
reside in plaintext on persistent storage; each key is sealed inside a KMS-passphrase-encrypted envelope

( POSIX mode 0600 ) backed by FIPS 140-3 Level 3 Hardware Security Modules ( HSM ) and dedicated private
consensus interconnects. In production mode ( NODE_ENV=production ), both the x402 Compliance Settlement
Gateway and the Omnichain Intent Solver execute a mandatory boot-time cryptographic hygiene check that aborts
process startup immediately ( PO-SEC-02 ) if any known test/development key is present or if timing-safe
administrative authentication ( crypto.timingSafeEqual) is unconfigured.

e Commonware Simplex BFT 250ms Consensus Resilience (RPO = 0, RTO < 60s ): Operatingovern=3f+1=4
geographically orthogonal validators (f = 1 Byzantine/outage fault tolerance), Simplex BFT finalizes blocks in
250ms deterministic single-slot pipelines (Propose — Notarize — Finalize) with 3,000,000,000 block gas
capacity and zero probabilistic chain reorganizations. Because state finality requires synchronous cryptographic
notarization across at least 3 distinct jurisdictions, the Recovery Point Objective is strictly RP0O = 0 —zero
finalized state transition or Travel Rule digest anchor can ever be lost or rolled back even if an entire metropolitan
region goes dark. Under any single-jurisdiction outage (9| = 1, e.g., a regional subsea cable cut), consensus
continues uninterrupted at 250ms intervals, while redundant JSON-RPC gateways execute automated health-
checked failover within RTO < 6@s . Under a catastrophic multi-region partition (D] >2), Simplex BFT enforces
deterministic Safety-Over-Liveness halting, preventing split-brain state divergence.

‘ FIG.06 COMMONWARE SIMPLEX BFT — 250ms SINGLE-SLOT PIPELINED FINALITY n=3f+1-RPO=0
1. Propose 2. Notarize Vote 3. 2f+1 Quorum QC 4. State Commit
e T EE T EEN
HK-HKMA o s
Hong Kong Leader (Slot k) H 3
Slot k+1 !
|
Voo
SGMAS _E Pipelined E
Singapore Validator FINALIZED i i
—>| (N —— '
CH-FINMA 78 ms | L o Y A [
Zurich Validator (HSM)
N
1 1 1 1 1 -
I 1 1 1 1 -
t=0ms 55 ms 135 ms 210 ms 250 ms (Finalized)

Safety Invariant (n = 3f + 1): Zero conflicting blocks finalized under asynchronous adversarial delays; Liveness <= 250 ms slot post-GST.

FIGURE 06 — Commonware Simplex BFT 250ms Single-Slot Pipelined Consensus & Four-Jdurisdiction Finality Timeline

Note: Slot k+1 proposal pipelines immediately upon Slot k notarization, eliminating inter-block idle round-trips.

8.3 Deterministic Fail-Closed Solvency Telemetry Specification

Conventional status dashboards routinely serve stale cached solvency percentages during RPC timeouts, masking real-
time state-machine or solvency anomalies. The reference telemetry specification enforces a zero-compromise
Deterministic Fail-Closed Solvency Telemetry Standard ( Cache-Control: no-store):
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Normal Verified

Fail-Closed
Degradation

Exported OpenMetrics Telemetry Series Metric Type Benchmark Reading ( <=
Reading 2,500ms
Timeout)
linghe_chain_up{chain_id="88888", consensus="simplex_bft"} gauge 1 (JSON-RPC 0 (RPC timeout
Gateway live) or malformed
block response)
linghe_por_source_up{service="x402_gateway"} gauge 1 (Live vault 0 (Gateway
attestation unreachable or
verified) non-finite PoR
ratio)
linghe_omnichain_solver_up{service="omnichain_solver"} gauge 1 (Omnichain 0 (Solver
Intent Solver unreachable or
live) missing FX
corridor state)
linghe_chain_block_height{chain_id="88888"} gauge Monotonic 0 (Immediate
finalized slot consensus stall
height ( 250ms indicator)
target)
linghe_hkma_cap656_por_ratio_percent{asset="LHKD"} gauge 101.20 (>= 0.00 (Never
100.00% serves cached
modeled floor) 101.20%
fallback)
linghe_hkma_cap656_por_ratio_percent{asset="LUSD"} gauge 100.50 (>= 0.00 (Never
100.00% serves cached
modeled floor) 100.50%
fallback)
linghe_hkma_linked_fx_peg_bps gauge 78000 0 (Triggers
([77500, immediate
78500] LERS corridor alert)
band)
linghe_tempo_2d_nonce_lanes_configured gauge 32 (0x76 0 (Reflects
parallel degraded
settlement lanes)  settlement
capacity)
linghe_x402_parallel_settlements_total counter Cumulative 0 (Fail-closed
finalized @x76 reset on
batch count upstream
outage)
linghe_tip403_sanctions_blocks_total counter Cumulative 0 (Fail-closed
Policy #2 reset on
blocked upstream
transfers outage)
linghe_erc7683_inbound_fills_total / counter Cumulative 0 (Fail-closed
outbound_orders_total cross-chain reset on solver
intents outage)
settled/opened
linghe_bn254_zk_verified_messages_total counter Cumulative 0 (Fail-closed
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v2.0 (EN)
Fail-Closed
Normal Verified Degradation
Exported OpenMetrics Telemetry Series Metric Type Benchmark Reading ( <=
Reading 2,500ms
Timeout)
Readiness /health Status Predicate HTTP HTTP 200 OK HTTP 503
(ok: true) Service
Unavailable
(ok: false)

THEOREM 8.1 — Zero False-Positive Solvency Reporting under Fail-Closed Telemetry

~LHKD .LUSD
Let M, =(p, " ".p,

Because every scrape executes fresh AbortController -bounded ( 2,500ms ) RPC/HTTP reads with zero fallback
constants and emits Cache-Control: no-store , the conditional probability of reporting ,bi” >100.00% or

, Syrrp ) denote the output of the reference PoR Telemetry Endpoint at scrape epoch t.

Sgrrp = 200 during an upstream L1, compliance gateway, or reserve undercollateralization fault is identically zero:
Pr(p\” > 100% | ~Healthy, ] = 0.

Formally, the /health probe returns HTTP 200 if and only if the six-part predicate holds simultaneously:
Healthy, = (nodeUp = 1) A (porSourceUp = 1) A (solverUp = 1) A (p'"*P >100.00) A (01" >100.00) A (77500 < 7ryygpsn < 78500)

Any upstream RPC degradation, malformed JSON payload, modeled reserve coverage dip below 100.00% , or FX peg
drift immediately forces exported reserve ratios to 0.00% and emits HTTP 503 , automatically halting supply-expansion
state transitions and asserting fail-closed telemetry alerts.

Formal Threat Model, Actuarial Stress Bounds, and Cryptographic Mitigation Matrix

Benchmarked against the technical risk taxonomy of Schedule 2 of the Hong Kong Stablecoins Ordinance ( Cap. 656 ),
Annex | Part F and Annex lll Part E of EU MiCA , and Basel Committee standard SC060 , distributed-systems engineers
and cryptographic auditors evaluating this specification verify six formal risk domains alongside their mathematical and
bytecode mitigations.

9.1 Domain 1 — Custodial Concentration and Bail-In Exposure Model

¢ Threat Vector: Insolvency, resolution moratorium, or operational freeze at an individual commercial bank in a
single-custodian reserve topology could stall fiat clearing or expose unsegregated cash to bank bail-in risk, given
zero coverage under the Cap. 581 Deposit Protection Scheme.

¢ Quantitative Mitigation in Reference State Model: The reference reserve vectors for both LHKD and LUSD

partition backing tranches across four distinct Global Systemically Important Banks ( G-SIBs )/ Cap. 155
Authorized Institutions per currency ( HSBCHKHHHKH , SCBLHKHHXXX , BOFAHKHX001 , and BKCHHKHHXXX for LHKD ;
TRVTUS3NXXX , SBOSUS33XXX, CITIUS33XXX,and CHASUS33XXX for LUSD ). Maximum single-institution cash
concentration is bounded at 30.40% for LHKD ( HK$24,000,000.00 of HK$78,936,000.00 ) and 30.35% for LUSD
(US$3,050,000.00 of US$10,050,000.00 ), while 45.61% of LHKD reserves ( HK$36,000,000.00 ) and 49.75% of
LUSD reserves (US$5,000,000.00 ) model sovereign bills held in bankruptcy-remote HKMA CMU and Fedwire
book-entry sub-ledgers ( Zero Rehypothecation).
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9.2 Domain 2 — Interest-Rate Shock and Short-Duration Repricing Risk

¢ Threat Vector: Rapid central-bank interest-rate hikes depress fixed-income prices; long-duration bond portfolios
suffer mark-to-market deficits under acute tightening cycles.

¢ Quantitative Mitigation: The reference admissibility predicate enforces a strict residual maturity cap of 7, <90 days
across HKMA Exchange Fund Bills and U.S. Treasury Bills, bounding theoretical maximum modified duration to
D, oq <90/365 = 0.2466 years. Across the Genesis reference reserve vectors (Schedule 1), portfolio Weighted-
Average Maturity (WAM ) is 24.12 days for LHKD (D,,.q = 0.0661 years) and 25.47 days for LUSD (
D, o4 = 0.0698 years). Solving Ay =(p, ~ D@ p, " Dpoq) Proves that even at the worst-case 100% 90 -day
maturity ceiling (w = 1.0), LHKD 's +120 bps cushion ( 101.20% ) withstands an instantaneous +480.8 bps parallel
rate shock—and +1,794 bps atits 24.12-day WAM—without breaching 100.00% mark-to-market solvency.

9.3 Domain 3 — Extreme Contraction Run and Liquidity Exhaustion Risk

e Threat Vector: Systemic market stress could trigger simultaneous mass contraction ( 100% run scenario), straining
intraday RTGS cash buffers or widening order-book spreads.

¢ Quantitative Mitigation: The LHKD reference state vector allocates 54.39% ( HK$42,936,000.00)to 0-day bank
trust cash, and LUsD allocates 50.25% (US$5,050,000.00)to 0-to-1-day cash tranches, enabling over 5% of
modeled supply to contract on T+@ purely from cash without liquidating a single bill, while remaining 28-day and
84/85-day sovereign bills qualify as Basel Ill Level 1 HQLA for T+8/T+1 repo mobilization. On-chain execution
liquidity is anchored by Enshrined StablecoinDEX ( @xdec0000000 0000 00000000 ) with discrete 1

bps (0.01%) tick granularity ( placeFlip maintaining 2 bps spreads)and LingheOmnichainSettler (0x890000000

00000 0000 001 ) enforcing floor-division conservation across [7.7500, 7.8500] .

9.4 Domain 4 — Smart Contract, ZK-Circuit, and Cross-Chain Settlement Race Risk

¢ Threat Vector: Adversarial bots monitoring public EVM mempools could front-run a user’s clientOrderId on an
origin escrow to grief order creation ( ORDER_ALREADY_EXISTS ); fee-on-transfer or phantom EOA token addresses
could cause vault accounting drift; or a cross-chain fill near t 4,4, Could race against an origin-chain user refund.

¢ Quantitative Mitigation: LingheOriginEscrow7683 (v5.0 ) eliminates mempool griefing via
openProtected(order, rawClientSalt) and computeProtectedClientOrderId(user, rawClientSalt) :

orderld = keccak256("LINGHE_PROTECTED_CLIENT ID V5" I chainld I escrowAddr I user I rawClientSalt)

protected

Because user = msg.sender is cryptographically bound inside the preimage, an attacker submitting the identical
calldata derives a distinct orderId under their own address and cannot collide with the victim’s slot. Vault accounting
enforces d.inputToken.code.length > @ (NOT_CONTRACT_TOKEN )and (balAfter - balBefore) == d.inputAmount
( FEE_ON_TRANSFER_UNSUPPORTED ). Cross-chain race double-spends are mathematically precluded by
refundGraceBuffer (Ay,. = 1,800 s < 86,400 s), creating disjoint execution intervals

[0, fgeadiine ] M (fgeadiine T Agrace» ) = @. On Solana ( 1inghe_solana_escrow_7683), native Ed25519SigVerify sysvar
introspection enforces sig_ix_idx == ul6::MAX and offset >= header_end (2 + 14 x num_sigs ), preventing
cross-instruction signature-offset spoofing.

9.5 Domain 5 — Confidential Compute and ECDSA Signature Malleability Risk

¢ Threat Vector: Raw elliptic-curve verification precompiles accept both (r, s) and (r, n — s) for the same message
digest, enabling signature-hash malleability over NIST P-256 ( secp256rl ) hardware attestations ( 0x00000000000000
00000000000000000000000100 ) Oor secp256kl gasless authorizations; separately, compromised third-party client
libraries could exfiltrate end-user signing keys.

¢ Quantitative Mitigation: LingheSovereignSecurityGuardV5.verifyCanonicalP256Signature enforces strict
canonical low-s bounds prior to invoking oxo 0000 00000 100 :

0 <r<npysg, 0<s< LH"%J = Ox7FFFFFFF800000007FFFFFFFFFFFFFFFDE737D56D38BCF4279DCES5617E3192A8
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// Verified EVM Bytecode Excerpt — LingheSovereignSecurityGuardV5 Canonical Low-S P-256 Verifier
function verifyCanonicalP256Signature(
bytes32 messageSha256,
bytes32 r,
bytes32 s,
bytes32 qgx,
bytes32 qy
) external view returns (bool) {
uint256 rval = uint256(r);
uint256 sVal = uint256(s);
if (rVal == @ || rVal >= P256_ORDER_N) return false;
if (sVal == @ || sVal > P256_HALF_N) return false;

bytes memory input = abi.encodePacked(messageSha256, r, s, gx, qy);
(bool ok, bytes memory ret) = P256_PRECOMPILE.staticcall(input);
if ('ok || ret.length != 32) return false;

return abi.decode(ret, (uint256)) == 1;

Equivalently, LingheOriginEscrow7683._recoverLowS enforces uint256(s) <= SECP256K1_HALF_N and strictly
ascending guardian address ordering ( recovered > prevGuardian ) for O(N) duplicate elimination. Hardware TEE
enclaves (NVIDIA H100 CC / AWS Nitro) must hold active vendor Root-CA and PCR@ image attestations in 0x89000000
000000 00000 003 , while MYRILUM Linghe0S Wallet operates 100% locally as self-custodial software
with @ third-party runtime npm dependencies inside hardware-backed Touch ID / AES-256-GCM ( 600,000 -iteration
PBKDF2-HMAC-SHA256 ) isolated local keystores.

9.6 Domain 6 — Statutory Non-Issuance Boundary and Dynamic Sanctions Policy Risk

e Threat Vector: Statutory updates across Cap. 656, Cap. 615, EU MiCA Regulatory Technical Standards ( RTS ),
or cross-border sanctions lists require deterministic policy re-parameterization without exposing the software R&D
author to regulated financial-issuance liability or false-positive deadlocks.

¢ Quantitative Mitigation: Under MYRILUM LIMITED ’s strict statutory non-issuance boundary ( STATUTORY MANDATE
0.1), LHKD, LUSD, and LHC are defined exclusively as non-circulating benchmark protocol primitives carrying
zero public offering, retail marketing, or regulated financial issuance in Hong Kong, the EEA, the United States, or
any other jurisdiction. At the state-machine layer, dynamic TIP-403 Policy #2 updates finalize within 250 ms
single-slot blocks, paired with modeled dual-authorized false-positive remediation state transitions (Schedule 1) and
deterministic block-snapshot readability.

9.7 Consolidated Six-Domain Threat and Cryptographic Mitigation Schedule

Pri St Enshrined titative / Residual Risk

Threat Domain rlman-/ ress nshrine Ql.lan rative On-Chain Enforcement Module es_l ual s
Scenario Cryptographic Bound Rating

1. Custodial Single custodian 4 G-SIB/Cap. 155 0x880 00000 00000000 LOW (Ring-Fenced

Credit Model bank distress benchmark nodes per 00000001 ( LINGHE_CAP656_HQLA_V1) Model)

primitive; max 30.40%
single-bank cash; Zero

Rehypothecation
2. Interest-Rate  Rapid central-bank 7, <90d; WAM publishReserveAttestation NEGLIGIBLE
Shock yield spike 24.12d (LHKD)/ ( reserveRatioBps >= 10000 ) (101.20% /
25.47d (LUSD); 100.50% )

survives +480.8 bps
worst-case shock
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Threat Domain

3. Mass
Contraction Run

4. Cross-Chain
& ZK Race

5. Enclave &
Malleability

6. Sanctions &
Legal Shift

Primary Stress
Scenario

100%
simultaneous
contraction

Mempool griefing /
fill-refund race

High-s ECDSA twin
/ supply chain

List
synchronization /
structuring

Enshrined Quantitative /
Cryptographic Bound

54.39% (LHKD ) &
50.25% (LUSD) 0—
1d cash + Level 1 HQLA
T+0/T+1 repo waterfall

User-salted
openProtected +
refundGraceBuffer
= 1,800s + unpaused
refundExpiredOrder

Canonical

0 <5< 1npyse/21+ PCRO
allowlist + @ external
runtime npm deps

Kernel TIP-403
Policy #2 +
US$1,000 /
US$5,000 24h WAL
Travel Rule + dual-role
policy gate

On-Chain Enforcement Module

0000

Oxdec 000

00000000 (1 bps

LingheOriginEscrow7683 & 0x8900

000

uuuuuu

CLOB) + Vault Guard

000 00

(A7) (A7)

LingheSovereignSecurityGuardV5

+ Ox 00000 00000
000000100
0x403c 0000000 00000000

00000000 + HTTP

451 Gateway

Residual Risk
Rating

LOW ( T+0 /
Outermost T+1)

NEGLIGIBLE
(Disjoint Windows)

NEGLIGIBLE
(Hardware-Rooted)

CONTROLLED
(Non-Circulating
Spec)

SECTION 10

Article-by-Article Statutory-to-Bytecode Isomorphism Matrix (HK Cap. 656, Cap.
615, Cap. 486, EU MiCA & FATF Rec. 16)

The following 16-row statutory-to-bytecode isomorphism matrix maps each modeled provision of Hong Kong law,

European Union MiCA (Regulation (EU) 2023/1114), FATF Standards, and Basel SC060 to its exact deterministic
on-chain address, mathematical enforcement predicate, and independently reproducible verification artifact on Linghe
Chain ( ChainID: 88888 ).

) ) Verified On-Chain Cryptographic / Independently
# :,/Iod.el.ed ST Subs_tantlve LR Contract / Precompile Bytecode Enforcement Reproducible
rovision & Standard Invariant Modeled - A
Address Operator Verification Artifact
1 HK Cap. 656 ss. 8-9 Pure protocol R&D non- Protocol R&D Author anchorWh j_tepa On-chain
Safe Harbor; Cap. 622 issuance boundary & Registry Anchor pe rSuiteIndex Wh itepape rSui
Hong Kong corporate (LingheSoverei CR/UBI teAnchored event
provenance gnSecurityGuar
80912065, BR & Cap. 622
dvs) 80912065-000— registry record
07-26-0)
2 HK Cap. 656 5. 14 & Tamper-evident LingheSoverei require(suite  pubiic SHA-256
Sch. 2; EU MiCA Arts. cryptographic . = -
A specification integrity & gnSecu r1tyGua (1] IndexSha256 != verification of 6 .—
Genesis state binding dV5 + Genesis bytes32 (0) && mOﬂ(?ElJI'aPh technlcal
01a390d7...2f whitepaperCoun Specificationstite
1b t >= 6)
3 HK Cap. 656 Sch. 2 (Full Modeledoreserve state 0x8800000000000 require(fiatB LHKD 10120
g:cklng); EU MiCA Art. ?Ilg??@of .on—.t?r.\aln 0000000000000000 ackingAtomic bps (101.20%),
liabilities at 00000000001 ] LUSD 10050
all heights LingheComplia S iabili
( 9 p onChainLiabili bps (100.50%)
nceReserveVaul tyAtomic) live readout
t) (reserveRatioB
ps >= 10000)
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10

11

12

Modeled Statutory
Provision & Standard

HK Cap. 656 Sch. 2
(Segregation); EU MiCA
Art. 37

HK Cap. 656 Sch. 2
(Asset Quality); EU
MiCA Art. 38

HK Cap. 656 Sch. 2 (Par
Settlement); EU MiCA
Arts. 39 & 49

HK Cap. 656 Guidance;
EU MiCA Arts. 40 & 50;
Cap. 571 Sch. 1

HKMA Linked Exchange
Rate System ( LERS )

HK Cap. 537 (UNSO);
Cap. 575 (UNATMO);
OFAC / JFIU

FATF Recommendation
16; HK Cap. 615 s. 13A
(AMLO)

HK Cap. 486 (PDPO
DPP 1, 3, 4); EU GDPR
Arts. 5 & 17

HK Cap. 656 Sch. 2
(Governance); BCBS

SC060

MYRILUM LIMITED (HK Cap. 622 | UBI 80912065)

Substantive Technical
Invariant Modeled

Benchmark statutory
trust ring-fencing across

Cap. 155/ G-
SIB sub-ledgers

Ultra-short HQLA

maturity limit (

Tm <90 days) & zero
LHC reflexivity

Modeled 1:1 par-
burn conservation
(T+0 FPS/CHATS,

outermost T+1), @
bps protocol fee

Permanent zero-yield
bytecode constraint (
Pholder = O0); non-CIS
exclusion

Adherence to

7.7500-7.8500

HKD/USD
Convertibility Undertaking
band

Sub-microsecond kernel
restriction & zero-
circumvention across all 6
settlement paths

Wire/VA Travel Rule on
single > US$1,000
(HK$7,800 ) & anti-

structuring aggregation

Data minimization; zero
natural-person PIl written
to immutable public
ledgers

Multi-jurisdictional
timelock verification &
zero unilateral admin key

Verified On-Chain
Contract / Precompile
Address

0x8800000000000
0000000000000000
00000000001 +
LingheSoverei
gnSecurityGuar
dVv5

0x20C0000000000
0000000000000000
00000000002

(LHKD )/ 0x20C00
0000000000000000
0000000000000000
001 (LUSD)

0x20C0000000000
0000000000000000
00000000002 & Ox
20C0000000000000
0000000000000000
00000001

0x20C0000000000
0000000000000000
00000000002 & Ox
20C0000000000000
0000000000000000
00000001

0x8900000000000
0000000000000000
00000000001
(LingheOmnicha
inSettler)

0x403c000000000
0000000000000000
00000000000
(TIP-403
Policy
Registry)

0x8800000000000
0000000000000000

00000000001 +
x402 Compliance
Settlement Gateway

0x8004000000000
0000000000000000
00000000001
(LingheERC8004
IdentityRegist
ry)

0x8900000000000
0000000000000000
00000000004 +

LingheSoverei
gnSecurityGuar
dVv5

Cryptographic /
Bytecode Enforcement
Operator

verifyCap656M
erkleInclusio
N over

LINGHE_CAP656
_HQLA_V]. leaves

computeHqglalLe
afHash(...,
maturityDays)
with

7, € {0,1,28,84,85}
;0R, /oPr e =0

Atomic TIP=20 burn
conservation prior to
modeled T+0/T+1

reserve release

Pure non-rebasing 6 -
decimal TIP-20

balances; zero
yield/dividend functions

require(newPe
gRateScaled >=
77500 &&

newPegRateScal
ed <= 78500) -

floor conservation

isAuthorized(

2, account)
enforced across kernel

TIP-20 ,DEX,
Settler & ZK Bridge

piecewise ['(p, U, &, )
with

86,400,000ms
WAL window & HTTP
451 gate

attestAgentCo
mpliance storing
solely 32-byte
zkCredentialH
ash &
keccak256 vasp
hash

3-0f-4 (HK-
HKMA , SG-MAS ,
JP-FSA, CH-
FINMA) +
block.timesta
mp >= op.eta

Independently
Reproducible
Verification Artifact

4-tranche binary Merkle
roots

(@xa3e5...eaeb
e &
0x5c3f...64f4
10)

Schedule | Merkle leaf

maturityDays
proof & benchmark URI
binding

On-chain
Transfer bun

receipt & deterministic
waterfall state model

Immutable TIP-20

ABI inspection confirming
zero interest logic

linghe_hkma_1l
inked_fx_peg_b
ps = 78000 &
LinkedRateSwa
pped events

linghe_tip403
_sanctions_blo

cks_total counter
& deterministic revert logs

HTTP 451
TRAVEL_RULE_EN
VELOPE_REQUIRE
D audit log &
CrossChainInt
entSettled

On-chain state inspection
confirming zero plaintext
Pl strings

TimelockOpera
tionQueued /
TimelockOpera

tionExecuted
audit events
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13

14

15

16

Modeled Statutory
Provision & Standard

HKMA SPM TM-G-—
2 & TM-E-1;EU
DORA (Reg. 2022/2554)

Cross-Chain User
Property Protection
(Cap. 656 / MiCA Art.
47)

NIST FIPS 186-5 &
Hardware Enclave
Integrity ( EIP-

7951)

HK Cap. 615 Self-
Custodial Boundary &
Fee Abstraction

Substantive Technical
Invariant Modeled

Operational resilience,
BFT disaster recovery

(RPO = @, RTO
< 60s ) &fail-closed
telemetry

Non-trappable principal
during emergency
bridge/customs pause or
solver outage

Hardware Root-of-Trust
verification & elimination
of ECDSA signature
malleability

Local self-custodial key
isolation & native TLP—

20 gas metering

Verified On-Chain
Contract / Precompile
Address

@xccccccccooooo
0000000000000000
00000000000
(Simplex
Validator
Config)

LingheOriginE
scrow7683 (EvM) &
linghe_solana
_escrow_7683
(Solana)

0x8900000000000
0000000000000000
00000000003 + 0x
0000000000000000
0000000000000000
00000100

0xfeec000000000
0000000000000000
00000000000 & 0x
4e4f4e4345000000
0000000000000000
00000000

Cryptographic /
Bytecode Enforcement
Operator

Commonware
Simplex BFT

( 250ms single-slot
finality) + HTTP
503 / 0.00% fai-

closed probe

openProtected
"

refundGraceBu
ffer (1,800s)+
unpaused
refundExpired
Order

verifyCanonic
alP256Signatur

€ enforcing

Independently
Reproducible
Verification Artifact

linghe_chain_
up .
linghe_por_so
urce_up ,and
HTTP 503 fault-

injection receipts

OrderRefunded
ToUser /
OrderRefunded
Event verified while
paused ==
true

HardwareEncla
veAttested &
EnclaveProofV

0<s<P256_HALF Nerified (0x8004

& PCRO check

Native

LHKD / LUSD gas
metering + 32 -lane
@X76 2D Nonce +
(/] npm wallet deps

0000000000000000
0000000000000000
0003 )

Empirical 2 @/ 20
concurrent batch
(~1,004ms , 0

nonce collisions)

STATUTORY SCHEDULE I

Canonical HQLA Reference Reserve Tranche Leaf Schema and Trustless Verification

Protocol

.1 Domain-Separated Binary Leaf Encoding and Sorted Merkle Root Specification

To enable independent cryptographers, Certified Public Accountants ( CPAs ), and supervisory systems researchers to

cryptographically verify 100%+ reserve-state invariants without writing raw commercial bank account numbers onto a
public ledger, every modeled custodial tranche i € {0, 1,2, 3} is hashed using the exact Solidity tight-packing
specification implemented in LingheSovereignSecurityGuardVs :
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// Verified EVM Bytecode Excerpt — LingheSovereignSecurityGuardV5 PoR Leaf & Inclusion Verifier
function computeHqlaLeafHash(
string calldata assetSymbol,
string calldata custodianBic,
string calldata accountMask,
uint256 valuationAtomic,
uint32 maturityDays
) public pure returns (bytes32) {
return keccak256(
abi.encodePacked(
"L INGHE_CAP656_HQLA_V1",
assetSymbol,
custodianBic,
accountMask,
valuationAtomic,
maturityDays

Formally, each leaf digest {; € {0,1}**® encodes six concatenated byte fields —domain tag "LINGHE_CAP656_HQLA_V1"

(21 ASCII bytes), assetSymbol (UTF-8), SO 9362 custodianBic (11 ASCII bytes), masked sub-ledger identifier
accountMask (UTF-8), big-endian uint256 valuationAtomic (32 bytes), and big-endian uint32 maturityDays
(4 bytes, <90):

{; =keccak256("LINGHE_CAP656_HQLA V1"I assetSymboll_ I custodianBic; I accountMask; I valuationAtomic; | maturityDaysl_)
Internal nodes combine adjacent leaves via canonical lexicographically sorted pair hashing

HashSorted(x, y) = keccak256(min(x, y) | max(x, y)), ensuring deterministic compatibility across both sorted-pair and
positional ( siblingIsLeft ) verifiers:

H, ; = HashSorted({y, ¢, ), H, ; = HashSorted((,, {5), Ryterne = HashSorted(H, |, H, 3)

I.2 Deterministic Genesis Reference Reserve State Vectors (LHKD 101.20% & LUSD 100.50%)

A. LHKD ( 0x20C000000000 0000000 0000002 ) — Benchmark Ledger Liability: 78,000,000.00 LHKD
(78,000,000,000,000 Atomic)

Modeled

Masked HQLA Maturity Reference Valuation Verified
Leaf Index Modeled BIC Sub- . . . LINGHE_CAP656_HQLA_V1
Instrument (uint32) (uint256 Atomic) .
Ledger ID Leaf Digest (;
Class
0 HSBCHKHHHKH HKMA- Segregated 0 days HK$24,000,000.00 0xb30a3fe78b8b41268f0e3e
TRUST- Licensed (24000000000000) 5a5c23c51b095b2a92076c091
SEG- Bank c85246e104a6953bb
8801 Demand
Trust
Deposit
1 SCBLHKHHXXX HKMA- Segregated 0 days HK$18,936,000.00 0xf88dbad68c958184243754
TRUST- Licensed (18936000000000) 7ab67e87455c437a107be8clb
SEG- Bank 675ddeccd086935a3
8802 Escrow
Cash
Deposit
2 BOFAHKHX001 CMU- HKMA 28 days HK$20,000,000.00 0x746b593642e0cebb33b58b
EFBN- Exchange (20000000000000) e66c6fcee66a19904597323cf
SUB- Fund Bills c54ae091fb64aed78
9011 (28-Day
HQLA)
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Masked sl Verified
Maturi Ref Valuati
Leafindex Modeled BIC  Sub- alels aturity eterence Valuation | INGHE_CAP656_HQLA_V1
Instrument (uint32) (uint256 Atomic) .
Ledger ID Leaf Digest (;
Class
3 BKCHHKHHXXX ~ CMU- HKMA 84 days  HK$16,000,000.00 0xc2e9807edaca5f2bca67c7
EFBN- Exchange (16000000000000) 17b9d9bdedf@ef807c8cfldeb
SUB- Fund Bills b9e775997651b33ef
9042 (84-Day
HQLA)

¢ Level-1 Internal Nodes:
o Hg'*P =keccak256(L, I £;) = 0x3c374983caeb993ae548d315¢118a8468d50afb604bab34a8425¢623337e3844 (since

L <0y);
o H5'P = keccak256(L, I [;) = 0x0296b902877b5¢16358cb116fff185821c576771b17999bd62869030581c92¢ (Since
L, < ).
¢ Anchored On-Chain LHKD Merkle Root ( 0x88 000000 000000 000001 ):

Ry = keccak256(HEH P 1 HEH*P) = oxa3e5fdlee51db26128c49f848bcaeb6d71443Fbfee51a40b9159832a21beacte

(since Hy'}*" < H'[*P);
o Modeled Reference Backing: HK$78,936,000.00 ( 78,936, 000,000,000 atomic units); Modeled Coverage:
101.20% (10120 bps ); Weighted-Average Maturity: 24.12 days (<90 days).

B. LUSD ( 0x20C00000 0000 00000 1) — Benchmark Ledger Liability: 10,000,000.00 LUSD
(10,000,000,000,000 Atomic)

Modeled Reference

Masked H i R Verified
Leafindex Modeled BIC  Sub-Ledger oA Maturity  Valuation LINGHE_CAP656_HQLA_V1
D Instrument (uint32) (uint256 Leaf Digest (,
Class Atomic) !
0 IRVTUS3NXXX BNYM-SEG- Segregated 0 days US$3,050,000.00 0xcdf6ecad7712742b2ale59
TRUST- Bankruptcy- (3050000000000 ) 591ac365f399f1ff4fe@653a5
4401 Remote 54a1b616ab7c797e8
Cash Trust
Deposit
1 SBOSUS33XXX SST-SEG- Overnight 1 day US$2,000,000.00 0x0d1c95d260b32a3381c92b
TRUST- Treasury (2000000000000 ) 576aa2db44dbelbbbdacf4b43
4402 Cash 53f2429eb8582080
Custody
Account
2 CITIUS33XXX FEDWIRE- US Short- 28 days US$3,000,000.00 0xe64345f06fee3e7cdcb9f3
TBILL- Term (3000000000000 ) a0lled4adb67a179d2d526593
7710 Treasury Bills 100c276cdf2a9433c
(28-Day T-Bill
HQLA)
3 CHASUS33XXX FEDWIRE- US Short- 85 days US$2,000,000.00 0xd763712182ea48eecl3a34
TBILL- Term (2000000000000 ) cb44807c6757a6850c4269de7
7785 Treasury Bills 39cfl7fe30aac4c96
(85-Day T-Bill
HQLA)

e Level-1 Internal Nodes:
o Hy' ™ =keccak256(0; I {y) = @x0d49d74679Ff606e96b568763327de7d688b66707ebadcel793a7da5dddddad6 (since
6 <L)

o H53 =keccak256(0; I £,) = 0x79e2878d2c99bfc91c9af775e595ddd8fead fc636357684d737fbf81a84clel (since
3 < 0y).
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¢ Anchored On-Chain LUSD Merkle Root ( 0x88 00000 0000 00001 ):

o Riie = keccak256(Hg 1> 1 H53P) =  0x5¢3f82332fbffcobe49434232a9a97e2bF2c797423aa3 dedafd19b2c264F410
(since HyT*P < HYS™P);

o Modeled Reference Backing: US$10,050,000.00 ( 10,050,000,000,000 atomic units); Modeled Coverage:
100.50% (10050 bps ); Weighted-Average Maturity: 25.47 days (<90 days).

1.3 Independent On-Chain Cryptographic Reproduction Protocol

Any independent cryptographer, CPA verifier, or distributed-systems researcher can reproduce tranche inclusion in
three deterministic steps without trusted intermediaries:

1. Fetch Canonical Merkle Proof Bundle: Query GET /v1/compliance/por-merkle-proof?
asset=LHKD&leafIndex=0 (Or asset=LUSD, leafIndex € {0,1,2,3})on the x402 Compliance Settlement Gateway
to retrieve (leaf, leafHash, merkleProof, computedMerkleRoot) . For LHKD Leaf @ ( HSBCHKHHHKH ),
merkleProof supplies Step 1 (position: "right", siblingHash: 0xf88d...35a3) and Step 2 (position:
"left", siblingHash: 0x0296...c92c) .

2. Recompute Domain-Separated Leaf Digest: Call
LingheSovereignSecurityGuardV5.computeHglaLeafHash("LHKD", '"HSBCHKHHHKH", '"HKMA-TRUST-SEG-8801",
24000000000000, 0) via eth_call on ChainID: 88888 and confirm exact match against 0xb30a3fe78b8b41268f0e3
€5a5c23c51b095b2a92076c091c85246e104a6953bb .

3. Assert Live On-Chain Vault Inclusion and >= 100% Backing: Call

LingheSovereignSecurityGuardV5.verifyCap656MerkleInclusion(0x20C00000000000000000000000000000000000
02, leafHash, [sibling®@, siblingl], [false, truel) , which queries

S
P

LingheComplianceReserveVault.getLatestReserveAttestation on 0x88 0000 00000

and returns (valid: true, recomputedRoot, onChainVaultRoot, reserveRatioBps: 10120) if and only if
recomputedRoot == onChainVaultRoot , fiatBackingAtomic >= onChainLiabilityAtomic , and
reserveRatioBps >= 10000 .

STATUTORY SCHEDULE II

Reference Settlement Lifecycle State Machine, Modeled TIP-403 Remediation
Protocol, and Hong Kong Governing Law Notice

1.1 Reference Four-Stage Par-Burn Settlement Execution State Machine

State-Machine Stage Modeled System Module / Determlrrlstlc Crypt_ographlc TR L e
Role & Compliance Predicate

Stage 1: KYB Credential Hash  Evaluated Institutional Account ~ Anchor 32 -byte salted Pre-settlement initialization

Binding & Identity Registry zkCredentialHash ( Zero

Individual PII)in 0x8004

nnnnnnnnnnnn

0000000001 and bind verified
HKICL FPS / CHATS /

Fedwire clearing routing

Stage 2: Signature & TIP- Account Signer & x402 Verify cryptographic signature, < 1 second (250ms L1
403 Gate Compliance Settlement assert isAuthorized(2, state read)
Gateway account) == true in 0x40

3c 0000000 00000
000000000000 , and verify
VASP Travel Rule digest if

v >US$1,000.00
(HK$7,800.00)
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State-Machine Stage Modeled System Module / Determlrrlstlc Crypt_ographlc TR L e
Role & Compliance Predicate

Stage 3: Atomic On-Chain Linghe Chain Execution Kernel Execute atomic TIP-20 250 ms (Simplex BFT

Liability Burn (ChainID: 88888) supply burn of LHKD (@x20C0  single-slot finality)

nnnnnnnnnnnn

nnnnnnnnnn

00000000001 ), emitting
immutable Transfer burn

log
Stage 4: Modeled 1:1 Par Modeled Statutory Trust & Model 100% par release T+0 Instant / Intraday
Settlement Cap. 155 / G-SIB Rail (HK$1.00 / US$1.00, 0 (Outermost T+1 12:00
bps protocol fee bound) HKT )

across HKICL FPS (<
HK$1M ) or CHATS /
Fedwire RTGS (>= HK$1M
burned <= 16:00 HKT)

1.2 Modeled TIP-403 Restriction State Transitions, Statutory Tipping-Off Constraints, and Dual-
Authorized Remediation

1. Atomic Kernel Restriction and Statutory Tipping-Off Constraints ( Cap. 455, Cap. 405, Cap. 575): Upon
invocation of modifyPolicyBlacklist(2, targetAddress, true) in TIP-403 Policy Registry ( 0x403c000000000

0000000 00000 ), all L1 transfers, CLOB orders, cross-chain fills, and burn transitions involving
targetAddress halt atomically in the Rust kernel. In institutional compliance deployments under Hong Kong law,
external notification workflows modeled around Policy #2 remain strictly bounded by the statutory prohibitions
against “tipping off” under Section 25A(5) of the Organized and Serious Crimes Ordinance ( Cap. 455 ), Section
25A(5) of the Drug Trafficking (Recovery of Proceeds) Ordinance ( Cap. 405 ), and Section 12(5) of the United
Nations (Anti-Terrorism Measures) Ordinance ( Cap. 575) (MYRILUM LIMITED itself administers zero customer
accounts and holds zero freeze/unfreeze custody over user property).

2. Modeled False-Positive Cryptographic Challenge ( 5 Business Days): Where an address restriction in an
evaluated institutional deployment arises from heuristic graph-clustering false positives rather than a statutory
restraint directive, the remediation protocol specifies verification of: (a) certified entity registration provenance; (b) an

EIP-191 signature proving cryptographic control over targetAddress ; and (c) auditable transaction-graph
lineage, targeting technical review resolution within 5 Hong Kong Business Days.

3. Statutory Delisting and Dual-Authorized Policy State Clearing: Where targetAddress corresponds to a
gazetted UNSC, Cap. 537, Cap. 575, OFAC, or JFIU designation, clearing the restriction
(modifyPolicyBlacklist(2, targetAddress, false) ) models mandatory verification of an official delisting
gazette, competent statutory variation licence, or order of the High Court of the Hong Kong Special Administrative
Region, executed exclusively via dual cryptographic authorization combining the compliance policy role and the 3-
of-4 timelocked guardian quorum ( 0x8900000000 0000 00000004 ).

1.3 Hong Kong Governing Law, Non-Issuance Safe Harbor, and HKIAC Technical Specification
Dispute Clause

1. Governing Law & Non-Contractual Scope: This Technical Specification, its intellectual-property and open-
verification notices, and any non-contractual matters arising out of or in connection with its publication by MYRILUM
LIMITED are governed by, and shall be construed exclusively in accordance with, the laws of the Hong Kong
Special Administrative Region. Nothing herein creates any contractual token-issuance, custody, or fiat-
redemption relationship between any reader and MYRILUM LIMITED .
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2. Written Technical Consultation ( 30 Days) and HKIAC Arbitration: Any dispute, controversy, or claim arising out

of or relating to the publication, intellectual-property licensing, or statutory safe-harbor construction of this
specification shall first be submitted to good-faith written consultation delivered to the Hong Kong Registered Office
of MYRILUM LIMITED . Failing resolution within 30 calendar days, such dispute shall be referred to and finally
resolved by arbitration administered by the Hong Kong International Arbitration Centre ( HKIAC ) under the HKIAC
Administered Arbitration Rules in force when the Notice of Arbitration is submitted:

o Seat and Legal Place of Arbitration: Hong Kong Special Administrative Region;

o Composition of Arbitral Tribunal: Three ( 3 ) arbitrators appointed in accordance with the HKIAC Rules;

o Language of Proceedings: English.

. High Court Statutory Jurisdiction Preservation: Nothing in the foregoing clause limits the statutory jurisdiction of

the Court of First Instance of the High Court of the Hong Kong Special Administrative Region with respect to
urgent injunctive or intellectual-property relief, statutory applications under Cap. 656 , Cap. 615, Cap. 537, Cap.
575, or Cap. 455, or equitable supervision principles modeled in benchmark statutory trust jurisprudence.

Protocol R&D Author Technical Specification Accuracy & Statutory Safe-Harbor Imprint

MYRILUM LIMITED , acting strictly and exclusively in its capacity as Protocol & Software R&D Author, attests to the

mathematical, cryptographic, and bytecode accuracy of the state-machine invariants, precompile and system-contract
addresses, Genesis Block-0 SHA-256 digest, and deterministic LINGHE_CAP656_HQLA_V1 Merkle Proof-of-Reserves
benchmark vectors documented in this technical specification as of the effective baseline date. In strict accordance with
[STATUTORY MANDATE ©.1] , MYRILUM LIMITED does not issue, offer, market, custody, or redeem any stablecoin or
virtual asset; nothing in this monograph constitutes a prospectus ( Cap. 32 ), an offer of securities or a collective
investment scheme ( Cap. 571), a regulated money or virtual-asset service ( Cap. 615 ), or an offer or active marketing

of a specified stablecoin under Sections 8 or 9 of the Hong Kong Stablecoins Ordinance ( Cap. 656 ).

Protocol R&D Author: MYRILUM LIMITED - CR/UBI 80912065 - BR 80912065-000-07-26-0
Legal Form & Governing Ordinance: Private Company Limited by Shares ( BODY CORPORATE ) incorporated on 27
July 2026 under the Companies Ordinance ( Cap. 622 of the Laws of Hong Kong)

Hong Kong Statutory Registered Office: UNIT 1603, 16/F THE L. PLAZA, 367-375 QUEEN'S RD CENTRAL,
SHEUNG WAN, HONG KONG

Evaluated Ledger & Genesis Binding: MYRILUM Linghe Chain ( ChainID: 88888 / 0x15b38) - Genesis Block-0
SHA-256 96208e9900b218935143be3024d2602566a86d61caad06d42399f35b83afd991

Publication Edition & Effective Date: v2.0 Canonical English Pure Technical & Cryptographic Specification - 11
November 2026
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