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1. Executive Summary

The integration of Visa as a Super Validator on the Canton Network marks the definitive tran-

sition of global capital markets toward privacy-preserving, on-chain settlement. However,

as institutions bridge trillions in tokenized assets to programmable payment rails, they en-

counter a critical “Security-LatencyGap”: the vulnerability of classical public-key infrastructure

(ECC/RSA) to quantum cryptanalysis and the performance bottlenecks of public mempools.

AetherNet serves as the indispensable execution perimeter for this new era. By deploying a

Rust-based Trusted Execution Environment (TEE) fortifiedwithNIST-standardizedPost-Quantum

Cryptography (PQC), AetherNet provides a “mathematically unbroken” gateway for institu-

tionalM2Mcommerce. This paper outlines howAetherNet’s proprietary architecture—specifically

its Intent Aggregation Queue and PQC Global Synchronizer—complements Visa-grade trust

with quantum-immune operational rigor.

2. The Visionary Mandate: Foresight Over Reaction

While the industry has recently pivoted toward PQC following Google’s 2029 quantum mile-

stone, the AetherNet architecture is the result of long-term strategic foresight. In November

2021, Kronova leadership publicly predicted that the trajectory of quantum hardware would

necessitate a fundamental overhaul of financial routing infrastructure years earlier than con-

servative estimates suggested.

AetherNet was engineered from the ground up not as a reactive patch, but as the founda-

tional economic jurisdiction for an economy where autonomous AI agents negotiate and set-

tle at sub-millisecond velocities.

3. The Architectural Perimeter: Securing the Institutional Edge

AetherNet operates as a heavily decoupled execution layer that intercepts external mandates

before they reach the ledger.

3.1 Intent Aggregation Queue (Mempool Abstraction)

Legacy blockchain architectures are plagued by the “Symmetric Fallacy” and public mempool

vulnerabilities, exposing institutional trades toMEV (Maximal Extractable Value) and compute

exhaustion.

• MEVElimination: AetherNet utilizes a hardware-secured Intent AggregationQueue. Users

submit encrypted intents directly to a TEE, completely bypassing public RPC nodes.

• Operational Rigor: By blinding searchers and block-builders, AetherNet mathematically

eliminates front-running and sandwich attacks, ensuring algorithmic fairness for high-

frequency institutional DeFi.
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3.2 Quantum Trusted Execution Environment (QTEE)

TheAetherNet Execution Layer utilizes Rust-based TEEs engineered to be strictly cloud-agnostic.

Rather than being tightly coupled to a single hardware manufacturer, the execution environ-

ment is dynamically specified via an EnclaveProvider interface. This architecture seamlessly

supports a diverse range of secure enclaves—including Intel SGX, AWS Nitro Enclaves, and

AMD SEV—ensuring institutional deployers avoid vendor lock-in while safely isolating crypto-

graphic logic.

• ML-DSA Integration: Every incoming mandate is verified using ML-DSA (FIPS 204) signa-

tures within the designated enclave.

• Performance: Optimized Rust execution ensures that substituting ECC with PQC prim-

itives introduces less than 5% increase in total computational latency, maintaining the

sub-millisecond speeds required for HFT matching engines.

4. AetherNet as a PQC Global Synchronizer

The Canton Network relies on Global Synchronizers to ensure deterministic finality and cross-

domain interoperability. AetherNet’s ultimate utility is its evolution into a Post-Quantum Se-

cure Global Synchronizer.

• Atomic PQC Settlement: Upon verifying an AP2 mandate within the TEE, AetherNet trig-

gers the burning of a Daml ServiceEscrow and the instant minting of a SettlementReceipt

on Canton.

• Omnichain Oracle Relay: A proprietary Oracle extracts these PQC-verified state proofs

and broadcasts them to external EVM networks or enterprise databases, providing a “Sin-

gle Source of Truth” for fragmented institutional liquidity.

5. Economic Calculus & Institutional DeFi

For Super Validators like Visa, the value proposition of AetherNet lies in unlocking the $224

trillion B2B payment market.

• Tokenized Deposits: AetherNet enables banks to tokenize deposits and liabilities while

maintaining the underlying capital strictly in-house, routed via Canton’s privacy-by-default

Row-Level Security.

• Next-Gen AMM: By eliminating mempool latency and counterparty risk, AetherNet pro-

vides the “Web2high-frequency cloud latency” required for institutional AMMs (e.g., Solv.fi-

nance equivalents) to operate with “Web3 cryptographic finality”.

6. Regulatory and Legal Finality
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AetherNet’s reliance on Daml and Canton ensures that every sub-second settlement is legally

unimpeachable under modern frameworks.

• UCC Article 12: AetherNet treats digital assets as Controllable Electronic Records (CERs),

establishing “perfection by control” through cryptographic power.

• EU Settlement Finality Directive (SFD): Unlike the probabilistic finality of public chains,

AetherNet leverages Canton’s deterministic finality, ensuring state changes are mathe-

matically irreversible the moment a SettlementReceipt is minted.

7. Conclusion: The Call for Design Partners

As Visa brings “operational rigor” to the CantonNetwork, the need for a quantum-immune ex-

ecution perimeter becomes a matter of national and institutional security. AetherNet stands

as the definitive economic jurisdiction for the autonomous era—the SWIFT network of the AI

and RWA age.

We are currently seeking Institutional Design Partners to pilot the AetherNet PQC Global Syn-

chronizer. By integrating AetherNet, Super Validators can guarantee their clients absolute

immunity against Shor’s algorithm and “Harvest Now, Decrypt Later” vectors today.

Characteristic

Traditional Web2

Rails

Standard Permission-

less DLT

AetherNet PQC Layer

Settlement Velocity

T+2 / T+3 Probabilistic Sub-second Atomic

Quantum Immunity

Vulnerable Vulnerable NIST ML-DSA Standard

Privacy Model

Centralized Silos Public / Zero Privacy Row-Level Security

MEV Protection

N/A High Vulnerability Mathematically Elimi-

nated

Execution Speed

High Low / Latency Bare-Metal Sub-ms

Table 1: Infrastructure Comparison Matrix

For technical inquiries or to request a full architectural audit, visit kronova.io.
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