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Important Notice on Forward-Looking
Architecture

This Technical White Paper describes the design philosophy, target architecture, and protocol
specification of the American Substitute Dollar (“ASD”). It combines a gold-backed reserve asset with
a proposed next-generation settlement protocol.

The technical architecture set out herein — including the consensus mechanism, sharding
model, virtual machine, post-quantum cryptography, governance framework, and all
performance figures (e.g. throughput and finality targets) — represents a proposed and
forward-looking design and research direction. Such figures are stated as engineering objectives,
not as measured results or descriptions of currently-deployed functionality. Components will be
realised progressively as described in the Roadmap (Section 9) and validated through independent
audits.

Formulas and pseudo-code are illustrative: they communicate intent, invariants, and safeguards
rather than final production code. Mathematical models are simplified for exposition. Nothing here
constitutes financial, investment, legal, accounting, or tax advice, nor an offer or solicitation. Digital
assets carry significant risk, including loss of value. Readers should independently verify all current
disclosures and consult qualified professionals before making any decision.

Why we label targets honestly

A serious protocol paper distinguishes what is built from what is designed. By stating
performance numbers as engineering objectives and cryptographic and consensus choices as a
proposed architecture, this document remains ambitious and rigorous without overstating
present capability — the same convention used by foundational protocol papers that described
systems before they were implemented.
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SECTION 01

Abstract

ASD is conceived as a gold-backed, decentralized reserve asset and
high-throughput transactional currency — sound money with the settlement
performance of a modern Layer-1 network.

The American Substitute Dollar (ASD) unifies two historically separate guarantees: the
intrinsic value of physical gold and the programmable, global reach of a decentralized
settlement network. At the asset layer, every ASD unit is designed to be backed 1:1 by
allocated physical gold, verifiable through independent audits and on-chain
Proof-of-Reserve. At the protocol layer, ASD targets the performance characteristics
required of a genuine global reserve and payment system: sub-second finality, fees that
remain low and predictable under load, and throughput that scales horizontally with
demand.

Three breakthroughs define the proposed architecture. Sub-second deterministic
finality is targeted through a hybrid consensus that fuses Proof of Stake with a
Proof-of-History verifiable clock and Al-optimized validator selection. Al-driven
dynamic fee optimization continuously tunes the base fee to network conditions,
keeping transactions cheap and predictable. Native cross-chain interoperability, built
on succinct zero-knowledge proofs, lets ASD move trust-minimally across ecosystems.
The network targets throughput in excess of 100,000 transactions per second via state
sharding and parallel execution, and is engineered to be quantum-resistant from the
cryptographic layer upward.

This paper specifies each system in turn: the consensus and security model (Section 3),
the post-quantum cryptography (Section 4), the tokenomics and algorithmic monetary
policy (Section 5), the scalability and sharding design (Section 6), the ASD Virtual
Machine and its Al-auditing pipeline (Section 7), and the on-chain governance and DAO
(Section 8). Section 9 sets out the roadmap along which these targets are to be realised
and independently validated.

Contributions
A hybrid PoS + Proof-of-History + Al-selection consensus targeting sub-second
deterministic finality.

A crypto-agile, post-quantum security foundation built on lattice and hash-based
primitives.

An algorithmic monetary policy uniting a 1:1 gold-backing invariant with a
deflationary fee-burn.

A state-sharded, parallel-execution design with native ZK-rollups targeting
100,000+ TPS.

The ASD Virtual Machine with multi-language support and Al pre-deployment
auditing.
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An on-chain DAO enabling hard-fork-free upgrades under stake-weighted
governance.
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SECTION 02
Introduction & Executive Summary

Money built on trust in institutions and money built on first-generation
blockchains each suffer structural limits. ASD is designed to address them
simultaneously.

2.1 The Problem: Constraints of Legacy Systems

For a digital asset to serve as global money it must satisfy three demands at once: it must
hold its value, it must settle quickly and cheaply at planetary scale, and it must remain
decentralized and secure. No existing system delivers all three. This is the well-known
“blockchain trilemma,” and ASD’s architecture is organized around resolving it rather
than trading one property for another.

Resolving the Blockchain Trilemma

a0
(targets il three)

Figure 2.1. The blockchain trilemma. ASD’s design pursues security, scalability, and decentralization jointly rather
than sacrificing one.

2.1.1 Throughput and finality

Bitcoin processes on the order of seven transactions per second with probabilistic finality
measured in tens of minutes; Ethereum’s base layer settles only a few dozen transactions
per second. Neither approaches the throughput of mainstream payment networks, let
alone a global reserve system clearing trillions in value. Probabilistic finality also forces
recipients to wait for confirmations to accumulate before they can treat a payment as
settled.
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Figure 2.2 (left). Target throughput vs. legacy networks. Figure 2.3 (right). Target time-to-finality. Both axes are
logarithmic; ASD values are design objectives.

2.1.2 Cost and volatility

High and unpredictable gas fees make many networks impractical for everyday value
transfer; a payment that costs cents one hour can cost dollars the next. The underlying
assets are often highly volatile. Existing stablecoins reduce volatility but frequently
reintroduce the very weakness they were meant to escape — dependence on centralized
issuers, opaque or under-collateralised reserves, and exposure to regulatory single points
of failure.

2.1.3 Centralization and resilience

A reserve asset must not depend on any single custodian, jurisdiction, or operator. Many
tokens concentrate control in ways that make them fragile to censorship, seizure, or
insolvency. True resilience requires distributing both the validation of transactions and
the governance of the protocol across a wide and economically aligned set of

participants.

Inflati

nflation / Fiat currencies Silent erosion of savings
debasement

Low throughput Bitcoin, Ethereum L1 Cannot serve global payments
Probabilisti

.ro .a ristie Proof-of-work chains Slow, uncertain settlement
finality

Fee volatility Congested L1s Unpredictable cost of use

I

ssuer .. Many stablecoins Censorship, seizure, insolvency risk
centralization

Quantum exposure ECDSA-based chains Future forgery of signatures

2.2 The Solution: ASD

ASD is a sovereign-grade cryptographic asset designed to act as a high-technology
substitute for both traditional fiat and legacy crypto. Its value is anchored to gold; its
settlement layer is decentralized, hyper-scalable, and quantum-resistant; its fees are
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algorithmically smoothed; and its monetary policy and upgrades are governed
transparently by holders.

Legacy crypto [ stablecoins ASD design target

Throughput 7-30 TPS (base layer) 100,000+ TPS (sharded)

Finality Minutes (probabilistic) Sub-second (deterministic)

Backing Fiat reserves / none 1:1 allocated gold + Proof-of-Reserve
Cryptography Classical (ECDSA) Post-quantum lattice-based

Fees High / volatile Al-tuned, low, predictable

Control Often centralized issuer DAO governance, no hard-fork upgrades
;nteroperabilit Bridged, trust-heavy Native, ZK-proof based

2.3 Why Now: Network Effects and Timing

The value of a monetary network grows super-linearly with its participants, while the
marginal utility to each user grows more gently — a dynamic that rewards networks able
to onboard users quickly and cheaply. As gold prices have risen and macro uncertainty
has persisted, demand for an asset that is simultaneously stable, portable, and
programmable has grown sharply. ASD is designed to capture that demand with an
architecture built for scale from day one.

Network Effects: Value vs. Participants
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Figure 2.4. Network effects: aggregate network value scales with the square of participants, while per-user utility
scales roughly logarithmically.
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Vet < 12, Uvtitity ~ log(1+4an)

Equation 2.1. A Metcalfe-style model: network value grows with the square of participants; per-user utility grows
logarithmically.

ASD aims to be the first asset that is simultaneously as sound as gold, as fast as a modern
payment network, and secure against the next generation of computing — governed by its
holders rather than an issuer.
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SECTION 03
Core Architecture & Consensus Mechanism

The ASD protocol is organized as a layered stack. Physical gold and Proof-of-Reserve
form the settlement base; above it sit cryptography, consensus, scalability, execution,
and access layers. Each layer is independently upgradeable, enabling the network to
evolve without disruptive hard forks and to swap individual components (for example,
cryptographic primitives) as standards mature.

APPLICATION & ACCESS LAYER
Wallets - dApps - payments - gold redemption

AVM EXECUTION LAYER
Multi-language smart contracts - Al pre-deployment auditing

CONSENSUS LAYER
Hybrid PoS + Proof of History + Al validator selection

CRYPTOGRAPHY LAYER
Post-quantum lattice signatures - hash-based commitments

Figure 3.1. The proposed ASD protocol stack, from gold settlement at the base to applications at the top.

3.1 Design Goals
Sub-second deterministic finality so that settlement is immediate and irreversible.
High throughput that scales horizontally with demand rather than hitting a fixed
ceiling.
Strong economic security with explicit, quantifiable costs of attack.

Decentralization actively maintained against the natural tendency toward validator
concentration.

Upgradeability without contentious hard forks.

3.2 Hybrid Consensus: PoS + PoH + Al Validator Selection

ASD targets a hybrid consensus mechanism combining three complementary
components. Proof of History (PoH) provides a cryptographic, verifiable passage of
time: a sequential hash chain whose length encodes elapsed time, letting validators agree
on ordering without continuous communication. Proof of Stake (PoS) provides
economic security: validators bond ASD as collateral and are slashed for misbehaviour.
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An Al-optimized selection function chooses block proposers and committees by
weighting stake, historical reliability, and performance, while penalising centralization.

Hybrid Consensus Mechanism

Proof of History Proof of Stake Al Validator
Verifiable clock Economic security Selection
(ordered ticks) (bonded stake) (weighted sampling)

Finalized block (sub-second)

Figure 3.2. Hybrid consensus: a verifiable clock, bonded stake, and Al-weighted validator selection feeding a BFT
finality gadget.

3.2.1 The Proof-of-History clock

PoH is generated by repeatedly hashing, where each output depends on the previous one
and on any data committed at that tick. Because the sequence is inherently sequential —
it cannot be computed in parallel — its length is a verifiable proxy for elapsed real time.
Validators therefore inherit a shared, tamper-evident ordering of events before they ever
exchange a message about it.

H,=SHA256(H, 1]||d,), t,xn

Equation 3.1. The PoH sequence: each hash depends on the prior hash and committed data; tick count is
proportional to elapsed time.

3.2.2 Al-optimized validator selection

The probability that validator i is selected for a given slot is a normalized function of its
bonded stake Si, a reputation score Ri (uptime, correctness, latency), and a centralization
penalty on its correlation ci with other validators (shared operators, data centres, or
clients). The exponents tune the relative influence of each factor; the penalty term
actively disperses influence away from correlated validators.

Gold-Backed - Hyper-Scalable - Quantum-Resistant 12



ASD - TECHNICAL WHITE PAPER v1.0 - Technical

S&-RP e
« B —Ac;
) _S§ R e

jeV

Pi_

Equation 3.2. Al-weighted validator selection probability, balancing stake, reputation, and decentralization.

3.2.3 Epoch and slot structure

Time is divided into slots, grouped into epochs. A proposer is selected per slot;
committees that attest to blocks are reshuffled each epoch so that no small group can
predict and dominate future responsibilities. Random, frequent rotation is central to the

security argument.

Epoch & Slot Structure

= ﬂ ﬂ B o ﬂ “

one epoch (committee rotation)

Figure 3.3. Slots are grouped into epochs; validator committees are randomly reshuffled at epoch boundaries.

3.3 Finality and the Security Model

A Byzantine-fault-tolerant (BFT) finality gadget finalizes blocks once a supermajority of
staked validators attests to them. As with classical BFT, safety holds provided the
fraction of adversarial stake remains below one third; under that assumption the
probability of a conflicting finalized fork is cryptographically negligible in the security
parameter.

Safety: f<iN = Prffork] <2*

Equation 3.3. BFT safety condition: with adversarial stake below one third, the fork probability is exponentially small
in the security parameter .
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Deterministic finality — as opposed to the probabilistic finality of proof-of-work chains —
is what enables the sub-second settlement target: once finalized, a block cannot be
reverted, so recipients need not wait for confirmations to accumulate. The end-to-end
finality budget is the sum of proposal, network propagation, voting, and commit
latencies, each engineered to fit within one second.

Lfinal — Lprop + Lnet + Lvote + Lcommit < 1s

Equation 3.4. The finality latency budget: the sum of proposal, network, voting, and commit latency is engineered
below one second.

Latency Budget for Sub-Second Finality

h I..I
200 400 600 800

Milliseconds

1000 ms target

1000 1200
mmm Propose (180ms)  mmm Network (220ms)  mmm Vote (260ms)  mmm Commit (120ms)

Figure 3.4. An illustrative latency budget showing how each consensus phase fits within the sub-second finality
target.

3.4 Slashing and the Cost of Attack

Economic security is made concrete through slashing: validators that equivocate or attest
to invalid state forfeit a portion of their bond. The penalty scales with the severity and
breadth of the offence, so coordinated attacks are punished far more harshly than
isolated faults.

penaltyz—mln(Sz, - S; - |B‘)

Equation 3.5. Slashing penalty: proportional to a validator’s stake and to the fraction of the validator set caught in
the same offence.

Consequently, attacking the network is not merely difficult but expensive in a way that
can be quantified. An adversary must acquire and bond more than one third of all staked
value — driving up its market price in the process — and then stands to lose that bond to
slashing.
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1
Cattack Z gNstake *PASD + Csla,sh

Equation 3.6. A lower bound on the cost of attack: acquiring one third of staked value at market price, plus the
slashing losses incurred.

Economic Cost of Attack vs. Network Stake
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Figure 3.5. The economic cost of attacking the network rises with total staked value; slashing adds a further
penalty on top.

3.5 Validator Lifecycle (Pseudo-code)

consensus.rs — slot lifecycle

fn run slot(slot: u64, state: &ChainState) -> Block {
let poh tick = poh.advance(slot);

let proposer = select proposer(state.validators, poh tick);

if proposer == self.id {
let txs = mempool.take parallel(MAX TXS); // sharded intake
let block = build block(slot, poh tick, txs);
broadcast(block);

}

let votes = collect attestations(slot);
if staked weight(votes) > (2 * state.total stake) / 3 {
finalize(block); // deterministic, irreversible

¥

for ev in detect equivocations(slot) {
slash(ev.validator, severity(ev));

¥

return block;

3.6 Comparison with Other Consensus Families
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Property Classic PoS ASD hybrid

Probabilistic-deter

Finality Probabilistic . Deterministic, sub-second
ministic

Energy use Very high Low Low

. Block . .
Time source . External / clock Proof-of-History (native)

interval

Sybil resistance Hash power Stake Stake + reputation
D tralizati

ecentratization Mining pools Stake pools Al penalty on correlation
pressure

Why hybrid?

PoH removes the communication overhead of agreeing on time; PoS supplies economic finality
and slashing; Al selection keeps the validator set fast, reliable, and decentralized. Together they
target the throughput and sub-second finality a global reserve asset requires.
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SECTION 04

Quantum-Resistant Cryptography

A reserve asset must remain secure not only today but across the multi-decade
horizon in which large-scale quantum computers may emerge.

Most deployed blockchains rely on elliptic-curve signatures (ECDSA), whose security
rests on the hardness of the discrete-logarithm problem. Shor’s algorithm, run on a
sufficiently powerful quantum computer, would break that assumption — exposing
classical signatures to forgery and threatening any value secured by them. Because
reserves may be held for decades, ASD is designed to be quantum-resistant from
inception by adopting post-quantum cryptography (PQC) at the signature and
commitment layers.

4.1 Threat Model

The relevant adversary is one that records encrypted or signed data today and breaks it
later once quantum hardware matures — the “harvest-now, decrypt-later” threat. For a
long-lived store of value this is not a distant concern but a present design constraint:
assets created now must remain secure against future capabilities.

4.2 Lattice-Based Foundations

ASD’s primary signature scheme is built on lattice problems — specifically the Learning
With Errors (LWE) family — which are believed hard for both classical and quantum
adversaries. An LWE instance hides a secret behind deliberately introduced noise:
recovering the secret from the noisy samples is computationally intractable. The same
hardness assumption supports a broad family of signatures and key-encapsulation
mechanisms.

b=As+e (modgq), e~x,

Equation 4.1. The Learning With Errors relation underpinning lattice cryptography: a public matrix and noisy linear
samples conceal the secret vector s.

4.3 Choosing a Post-Quantum Family

Post-quantum schemes trade off signature size, key size, and verification speed. Lattice
schemes (e.g. the module-lattice ML-DSA family) offer a strong balance and are the
protocol’s default, while hash-based schemes provide an ultra-conservative fallback
whose security depends only on hash functions. The figure and table below summarise
representative trade-offs.
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Post-Quantum Signature & Key Sizes (representative)

| - Signature (KB)
101 mmm public key (KB)

100+

size (KB, log)

107 E

ECDSA
(classical)

Lattice
ML-DSA

Hash-based
SPHINCS+

Figure 4.1. Representative signature and public-key sizes across cryptographic families (log scale). Post-quantum
schemes are larger but remain practical.

ECDSA Discrete log

Lattice (ML-DSA) Module lattices

Hash-based .
(SPHINCS+) Hash functions
KEM (ML-KEM) Module lattices

Tiny, fast,
quantum-broken

Balanced size & speed

Large signatures,
ultra-conservative

Key establishment

4.4 Crypto-Agility and Phased Migration
Because cryptographic standards evolve, the protocol is designed to be crypto-agile:
signature primitives are abstracted behind an interface so they can be upgraded through
governance without a hard fork. Migration proceeds in phases — from classical
signatures, to hybrid classical-plus-lattice signatures (valid only if both verify), to fully
post-quantum operation — so security never regresses during the transition.

Gold-Backed - Hyper-Scalable - Quantum-Resistant
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Phased Quantum-Resistant Cryptography Migration

Classical ECDSA Hybrid signatures

Full post-quantum
(quantum-vulnerable) ECDSA + Lattice

—> Lattice (ML-DSA)

Crypto-agile design lets the network upgrade primitives without a hard fork.

Figure 4.2. Phased, crypto-agile migration to fully post-quantum signatures without a hard fork.

4.5 Signature Abstraction (Pseudo-code)

crypto.rs — agile signatures

trait SignatureScheme {
fn keygen() -> (PublicKey, SecretKey);
fn sign(sk: &SecretKey, msg: &[u8]) -> Signature;
fn verify(pk: &PublicKey, msg: &[u8], sig: &Signature) -> bool;
fn scheme id() -> Schemeld; // governed, upgradeable

fn verify hybrid(tx: &Tx) -> bool {
let classical = Ecdsa::verify(&tx.pk c, &tx.msg, &tx.sig c);
let pq = Lattice::verify(&tx.pk g, &tx.msg, &tx.sig q);
classical && pq // defence-in-depth during migration

Forward security

By designing for post-quantum signatures now and abstracting the primitive behind a governed
interface, ASD aims to protect long-held reserves against threats that may only fully materialise
years from now.
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SECTION 05
Tokenomics & Monetary Policy

ASD’s economics are governed by one overriding invariant inherited from its gold
backing: no ASD exists without gold behind it. Within that constraint, an algorithmic
monetary policy manages liquidity, fees, and incentives to keep value stable and the
network secure.

5.1 Supply Dynamics

The change in circulating supply over any period is the difference between issuance and
two burn channels: a deflationary fee burn and a redemption burn that destroys ASD
whenever gold leaves the reserve. The backing invariant requires that circulating supply
never exceed the gold value held in reserve.

AS;=1; — vFy — R

Equation 5.1. Net supply change: issuance minus fee burn (F) minus redemption burn (R).

Backing ratio = ot > ( > 10000 bps)

Sci?culating T

Equation 5.2. The backing invariant: reserve gold value must always cover circulating supply (2 100%, i.e. 2 10,000
bps).

Issuance is reserve-gated and tapers as supply matures, while burns scale with usage.
The two forces meet at an equilibrium supply S*, around which the system self-stabilises.

S*: I(S*)=~F(S*) + R(S*)

Equation 5.3. Equilibrium supply: issuance equals total burn.
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Algorithmic Monetary Policy: Supply Equilibrium
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Figure 5.1. Algorithmic monetary policy: declining issuance and usage-driven burn meet at an equilibrium supply.

5.2 Deflationary Fee-Burn Model

A fixed fraction y of every transaction fee is permanently burned. As network usage
grows, the burn can offset or exceed issuance, making ASD net-deflationary in
high-throughput regimes — rewarding long-term holders precisely as the network is used
more.

Deflationary Fee-Burn Dynamics (lllustrative)

m ssued [ yr

Flow per year
Net circulating (indexed)

Year

Figure 5.2. lllustrative deflationary dynamics: as usage rises, annual burn approaches and can exceed issuance.

5.3 Dynamic, Al-Tuned Fees

Rather than a fixed gas price, ASD targets an adaptive base fee that rises when blocks
are congested and falls when they are empty, steering utilization toward a healthy target.
An Al controller tunes the responsiveness parameter K in real time, smoothing fees and
avoiding the spikes seen on legacy networks.
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U*
g=gi 1(1+r=— i

Equation 5.4. Adaptive base-fee update: the fee adjusts in proportion to the gap between observed and target

Normalized value

block utilization.

Al-Driven Dynamic Fee Optimization

— Base fee g, (Al-tuned)
Block utilization U;

0 20 40 60 80 100 120
Block height

Figure 5.3. Al-driven dynamic fee optimization tracking block utilization toward target.

5.4 Allocation and Vesting

The non-reserve portion of supply is allocated across community, liquidity, development,
a strategic reserve, and a long-vesting team allocation. The majority of all ASD, however,
exists only against allocated gold. Allocations vest gradually to align incentives with the

long term and to discourage short-term speculation.

Illustrative Token Allocation Model

lllustrative Token Release Schedule (48 Months)

- liquidity

== Community
40 Strategic Reserve
= Development
m— Team

‘ === Gold-Backed Reserve Issuance — 55%

ASD === Community & Ecosystem — 16%
= Liquidity & Market Stability — 12%
== Development & Operations — 8%
Strategic Reserve — 5%
m= Team (vested) — 4%

Allocation

Cumulative released (% of non-reserve supply)

20 30
Months after launch

Figure 5.4 (left). lllustrative token allocation. Figure 5.5 (right). lllustrative 48-month vesting of non-reserve

allocations.

5.5 Incentive Structure & Staking
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Validators earn block rewards plus a share of transaction fees (net of the burned
fraction). Staking yield is designed to fall as participation rises, drawing the staked ratio
p toward a target band that balances security against liquidity.

Repoch Nepoch 1\ 0 Sstaked
APY =it (1)0, S

Sstaked Stotal

Equation 5.5. Target staking yield as a function of epoch rewards and the staked ratio ; higher participation
lowers yield.

Validator Staking Yield vs. Network Participation

Target APY (%)

20 40 60 80
Staked supply p (%)

Figure 5.6. Validator staking yield versus network participation.

Block reward Protocol issuance (reserve-gated) Validators & delegators
Fee share Transaction fees (1 — y) Validators & delegators
Fee burn Transaction fees (y) Permanently destroyed
Redemption burn Gold redeemed from reserve Permanently destroyed
Treasury inflow Protocol cut + slashing DAO treasury

5.6 The Protocol Treasury

A protocol-owned treasury, funded by a small share of fees and by slashing proceeds,
finances grants, research, security audits, and liquidity operations. The treasury is
controlled entirely by the DAO (Section 8), so the community directs how value generated
by the network is reinvested in it.
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Protocol Treasury & Funding Flows

Grants & R&D

Security audits

Liquidity & ops

Fee share
(protocol cut)

Slashing
proceeds

Figure 5.7. Treasury inflows (fee share, slashing) and DAO-directed outflows (grants, audits, liquidity).

Gold-Backed - Hyper-Scalable - Quantum-Resistant 24



ASD - TECHNICAL WHITE PAPER v1.0 - Technical

SECTION 06

Hyper-Scalability & Sharding Architecture

To target throughput beyond 100,000 transactions per second, ASD combines three
techniques: state sharding to partition the ledger, parallel execution to use all
available cores, and native zero-knowledge rollups to compress and verify work
succinctly at the base layer.

6.1 State Sharding

The global state is partitioned into K shards, each maintained by its own validator
committee and processing transactions in parallel. A beacon (coordinator) chain registers
shards and verifies cross-shard links, while committees are randomly sampled and
rotated each epoch to preserve security. Aggregate throughput is the sum across shards.

Equation 6.1. Aggregate throughput is the sum of per-shard throughput, each bounded by block size over
execution time.

Because shards execute independently, capacity scales approximately linearly with the
number of shards — the network can grow its throughput by adding shards as demand
increases, rather than confronting a fixed global ceiling.

T(K)=K-17 = linear scaling in shards K

Equation 6.2. Linear scaling: total settlement time per unit work falls as shards are added, so throughput grows
with K.

Gold-Backed - Hyper-Scalable - Quantum-Resistant 25



ASD - TECHNICAL WHITE PAPER v1.0 - Technical

Linear Throughput Scaling with Shards
100k TPS target

Aggregate TPS (thousands)

0 5 10 15 20 25 30
Number of shards K

Figure 6.1. Modelled linear throughput scaling with shard count, crossing the 100k TPS target.

State-Sharding & Parallel Execution

BEACON [ COORDINATOR
shard registry - cross-links

NATIVE ZK-ROLLUP - succinct cross-shard proofs

Figure 6.2. State-sharding with a beacon coordinator and native ZK-rollups proving cross-shard correctness.

6.2 Cross-Shard Atomic Messaging

Transactions that span shards must remain atomic: either all effects apply or none do.
ASD uses a lock-and-receipt protocol coordinated through the beacon chain. The source
shard locks the relevant state and emits a verifiable receipt; the destination shard applies
the effect against a verified proof and acknowledges; the source then finalizes or unlocks.
Verification relies on succinct proofs rather than trust in any shard.
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Cross-Shard Atomic Messaging

lock + emit receipt
: . relay verified proof

Figure 6.3. Cross-shard atomic messaging: lock, relay a verified proof, apply, then finalize.

6.3 Parallel Execution

Within each shard, non-conflicting transactions execute concurrently. A dependency
analyser detects which transactions touch disjoint state and schedules them across cores,
falling back to sequential execution only where genuine conflicts exist. Determinism is
preserved by a canonical merge order.

executor.rs — parallel scheduling

fn execute block(txs: Vec<Tx>) -> StateDelta {
let groups = partition by access set(txs); // disjoint state -> parallel
let deltas = groups

.par_iter() // run groups concurrently
.map(|g| execute sequential(g))
.collect();

merge deltas(deltas) // deterministic merge

6.4 Native Zero-Knowledge Rollups

ASD integrates ZK-rollups at the base layer rather than as an afterthought. Batches of
transactions are proven correct with succinct zero-knowledge proofs whose size grows
only logarithmically with the batch and which verify in roughly constant time. This
compresses cross-shard and interoperability traffic while preserving full verifiability —
and underpins ASD’s trust-minimized cross-chain bridges.

7+« Prove(z,w): |r|=0(logn), Verify(z,m)=0(1)

Equation 6.3. Succinctness of ZK proofs: proof size is logarithmic in the statement and verification is near-constant
time.

6.5 Data Availability
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Scalability is meaningless if validators cannot be sure that block data was actually
published. ASD employs data-availability sampling over erasure-coded blocks: light nodes
randomly request small chunks, and the probability of detecting any withheld data rises
rapidly with the number of samples, approaching certainty. This lets the network scale
data throughput without requiring every node to download everything.

Pr[detect] =1 — (1 —s5)* — 1 (k large)

Equation 6.4. Data-availability sampling: the probability of detecting withheld data approaches one as the
number of independent samples grows.

Data Availability Ssampling

Light nodes randomly sample erasure-coded chunks (gold); enough samples guarantee availability.

Figure 6.4. Data-availability sampling: light nodes randomly sample erasure-coded chunks (gold); enough
samples make withholding detectable with near-certainty.
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SECTION 07

Smart Contracts & the ASD Virtual Machine

Programmability turns a currency into an economy. ASD introduces the ASD Virtual
Machine (AVM): a deterministic, sandboxed execution environment designed for
multi-language smart contracts and for preventing vulnerabilities before they ever reach
the chain.

7.1 Multi-Language Support

The AVM compiles contracts written in Rust, Solidity, or C++ to a common, verifiable
bytecode. This lets developers reuse existing skills and audited libraries while gaining the
AVM'’s safety and performance guarantees. Execution is fully deterministic, so every
validator reaches identical results.

ASD Virtual Machine (AVM) Deployment Pipeline

Source Compile to Al Security Deterministic

Rust/solidity/C++ AVM bytecode Audit execution

Figure 7.1. The AVM deployment pipeline: multi-language source, AVM bytecode, Al security audit, formal checks,
then deterministic execution.

7.2 Al-Auditing Before Deployment

Most catastrophic losses in smart-contract history stem from bugs that manual review
missed. The AVM embeds an Al security auditor in the deployment pipeline: before a
contract goes live, models trained on known vulnerability classes (reentrancy, integer
overflow, access-control flaws, oracle manipulation) flag risks, which are then
cross-checked by formal methods. Contracts that fail are rejected or quarantined for
human review — shifting security from post-hoc cleanup to prevention.
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avm.rs — AI-audited deployment

fn deploy(contract: Bytecode) -> Result<Address, Reject> {
let report = ai auditor.analyze(&contract); // vulnerability scan
if report.severity >= Severity::High {
return Err(Reject::SecurityRisk(report)); // blocked pre-deploy

}

let proof = formal verifier.check(&contract); // invariant proofs
require(proof.holds, "formal verification failed");
Ok(state.instantiate(contract)) // deterministic deploy

7.3 Gas Metering and Resource Pricing

Every operation carries a gas cost reflecting its computational and storage burden; the
total fee is the gas consumed multiplied by the prevailing base fee from Section 5.
Metering bounds the work any transaction can perform, preventing denial-of-service and
pricing scarce resources such as persistent storage realistically.

gas(tx) = E Co, fee = g; - gas(tx)
0 € ops
Equation 7.1. Transaction gas is the sum of opcode costs; the fee is gas multiplied by the current base fee.

Representative AVM Opcode Gas Costs

102 1
10! 3
107 p—

arith storage storage hash crypto call
write read verify

Gas units (log)

Figure 7.2. Representative AVM opcode gas costs (log scale): storage writes and cryptographic verification
dominate.

7.4 Worked Example: Gold-Redemption Contract

The following illustrative contract redeems ASD for its gold value, enforcing the backing
invariant and burning the redeemed units — the on-chain expression of Section 5’s
monetary rules.

Gold-Backed - Hyper-Scalable - Quantum-Resistant 30



ASD - TECHNICAL WHITE PAPER v1.0 - Technical

GoldRedemption.sol — redeem & burn

contract GoldRedemption {
function redeem(uint256 amount) external {

require(balanceOf[msg.sender] >= amount, "insufficient ASD");
require(reserveRatio() >= 10000, "reserve below 100%");
balanceOf[msg.sender] -= amount;
totalSupply -= amount; // burn
custodian.settleGold(msg.sender, amount); // release gold value
emit Redeemed(msg.sender, amount, proofOfReserve());

7.5 Design Properties
Determinism: identical execution across all validators, a prerequisite for consensus.
Isolation: contracts run sandboxed, with metered resources to prevent
denial-of-service.

Composability: contracts interoperate within and across shards via verified

mesSsages.

Safety by default: Al auditing plus formal checks reduce the attack surface before
deployment.
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SECTION 08
Security, Governance & the DAO

A global reserve asset cannot answer to a single company. ASD is designed to be
governed by its holders through an on-chain Decentralized Autonomous Organization
(DAO), so that upgrades, parameters, and treasury decisions are made transparently and
enacted without disruptive hard forks.

8.1 On-Chain Governance Lifecycle

Any holder meeting a minimum stake threshold may submit a proposal. Proposals pass
through community deliberation, a stake-weighted on-chain vote subject to quorum, a
mandatory time-lock and security review, ratification by an elected Council, and finally
automatic execution by the protocol itself.

On-Chain Governance Lifecycle

Proposal
submitted

Auto-execution

Community
(no hard fork)

deliberation

DAO
GOVERNANCE

On-chain vote
(stake-weighted)

Council
ratification

Time-lock &
security review

Figure 8.1. The on-chain governance lifecycle, from proposal to hard-fork-free execution.

pass < (Uyes + Uno) >qS N Uyes = Uno

Equation 8.1. Passage condition: total votes must meet quorum and affirmative votes must exceed negative votes.

8.2 Voting and the Council

Votes are weighted by staked ASD, optionally with delegation, so that those with
economic alignment and accountability steer the network. An elected Council provides
expert review and can fast-track emergency security fixes within strict, transparent
limits, but cannot override a holder vote on substantive matters. This separation balances
responsiveness against the risk of capture.
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Fee sensitivity kx, burn

Parameter change Simple majority + quorum

fraction y
Protocol upgrade Consensus or VM changes Supermajority + time-lock
Cryptography . L . .
New signature scheme Supermajority + Council review
upgrade
Treasury spend Grants, audits, liquidity Majority + spending cap
Emergency fix Critical security patch Council fast-track, ratified after

8.3 Governance Execution (Pseudo-code)

governance.rs — proposal execution

fn tally and execute(p: &Proposal, now: Time) {
let yes = staked weight(p.votes for);
let no = staked weight(p.votes against);
require(yes + no >= quorum(), "quorum not met");

require(yes > no, "proposal rejected");

require(now >= p.voted at + TIMELOCK, "timelock active"); // safety delay
require(council.ratified(p.id), "awaiting ratification");
protocol.apply(p.change set); // upgrade without a hard fork
emit ProposalExecuted(p.id);

8.4 Layered Security Model

Security is pursued in depth, with independent layers so that the failure of any one does
not compromise the whole.

Cryptographic Post-quantum lattice signatures; hash-based commitments.

Consensus BFT finality; slashing of misbehaving validators; Al-weighted decentralization.
Execution Al pre-deployment auditing; formal verification; sandboxed, metered contracts.
Data Erasure coding and availability sampling guarantee published data.

Economic 1:1 gold backing; reserve-gated issuance; transparent Proof-of-Reserve.
Governance Stake-weighted voting; time-locks; Council review; no unilateral control.

8.5 Continuous Assurance

Beyond the protocol itself, ASD’s development is designed around a defense-in-depth
assurance pipeline: Al pre-audit, formal verification, repeated independent third-party
audits, a public bug bounty, and continuous on-chain monitoring. Security is treated as
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an ongoing process, not a one-time event.

Defense-in-Depth Security Pipeline

Al pre-audit
Formal verification

Independent audits
Public bug bounty

Figure 8.2. The defense-in-depth security pipeline, from Al pre-audit through continuous monitoring.

Decentralization as resilience

By distributing control across thousands of validators and the holder community, ASD aims to
remove the single points of failure — issuer insolvency, custodial seizure, censorship — that
undermine centralized alternatives.
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SECTION 09
Conclusion & Roadmap

9.1 The Disruptive Potential of ASD

ASD sets out to resolve a trilemma that has constrained money for a century: be a
genuine store of value, move at the speed of information, and remain secure and
self-governing. By anchoring value to gold, targeting sub-second finality and 100,000+
TPS, building in post-quantum security, and placing control in the hands of holders, ASD
aims to be both a credible global reserve asset and a practical everyday currency —
sound money, re-engineered for the digital and quantum age.

The vision is ambitious, and this paper is deliberately honest about that: the architecture
described here is a target to be realised and independently validated, step by step, along
the roadmap below.

9.2 The Ecosystem

Around the ASD core, an ecosystem of payments, decentralized finance, custody and
redemption, wallets, cross-chain bridges, and institutional rails is envisioned — each
reinforcing the network effects that give a monetary network its value.

ASD Ecosystem

Institutional
rails

ASD
CORE

Custody &

redemption

Cross-chain
bridges

Figure 9.1. The envisioned ASD ecosystem: a gold-backed core surrounded by payments, DeFi, bridges, custody,
wallets, and institutional rails.

9.3 Technical Roadmap
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Technical Roadmap

® R1- Devnet & Whitepaper
Core protocol, gold-reserve module, PoH+PoS prototype

Sharding, AVM, Al-audit pipeline, incentivized validators

® R3 - Security Audits
Independent protocol + cryptography audits; bug bounty

R4 - Mainnet Genesis
Quantum-resistant launch, Proof-of-Reserve live, DAO bootstrap

® R5 - Ecosystem Expansion
Cross-chain bridges, dApps, institutional integration

Figure 9.2. The ASD technical roadmap: devnet, public testnet, security audits, mainnet genesis, and ecosystem

expansion.
R1 Devnet & Core protocol design; gold-reserve module; PoH+PoS prototype
Whitepaper demonstrated on a devnet.
R2 Public Testnet Sharding, AVM, and AI-a}ldlt pipeline live; incentivized validator program;
performance benchmarking.
I 1 h i ; li ;
R3 Security Audits ndepgndgnt protocol and cryptography audits passed; public bug bounty;
remediation complete.
R4 Mainnet Genesis Quantgm-reswtant launch; live Proof-of-Reserve; DAO bootstrapped and
operational.
R5 Ecosystem Cross-chain bridges, developer grants, and institutional integrations
Expansion scaling adoption.

Gold never rushed. It simply endured. ASD carries that patience into a
new era — and pairs it with the speed, security, and openness the next
century of money will demand.

odelnthe reyolution,. .
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Appendix A - Notation

Hn n-th hash in the Proof-of-History sequence

SiRici Stake, reputation, and centralization correlation of validator i
o, B, A Weighting exponents in validator selection

f,N, K Adversarial fraction, validator count, security parameter

o, B() Slashing coefficient and offence-set fraction

A, s,e,q LWE public matrix, secret, noise, and modulus

K,Bk T Shard count, per-shard block size, execution time

L L L
_prop, L net, L vote, Latency components of finality

L commit

gt Ut U* Base fee, utilization, target utilization

It, Ft, Rty Issuance, fees, redemption burn, burn fraction

p, 6 Staked ratio and yield sensitivity

s, k DA sample fraction and number of samples

o, X, W ZK proof, public statement, private witness

q, V_yes, V._no Quorum fraction and affirmative / negative vote weights

Gold-Backed - Hyper-Scalable - Quantum-Resistant 37



ASD - TECHNICAL WHITE PAPER

Appendix B - Glossary

AVM

BFT

Crypto-agility

DAO

Data availability

Finality

LWE

PoH

Proof-of-Reserv
e

Sharding

Slashing

ZK-rollup

Gold-Backed - Hyper-Scalable - Quantum-Resistant

ASD Virtual Machine — the deterministic, multi-language smart-contract
execution environment.

Byzantine Fault Tolerance — consensus that tolerates a bounded fraction of
malicious participants.

The ability to upgrade cryptographic primitives without a disruptive hard fork.

Decentralized Autonomous
governance of the protocol.

Organization — on-chain, stake-weighted

The guarantee that block data has actually been published and can be

retrieved.

The point at which a transaction is irreversible; deterministic finality is
immediate.

Learning With Errors — a lattice problem believed hard for classical and
quantum computers.

Proof of History — a verifiable, sequential clock used to order events.

On-chain evidence that reserves fully back circulating supply.

Partitioning state and execution across parallel chains to scale throughput.

Confiscation of part of a wvalidator’'s bonded stake as a penalty for
misbehaviour.

A scaling method that proves the correctness of batched transactions with
succinct proofs.
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Legal Disclaimer

This Technical White Paper is provided for informational purposes only and is subject to change. It
does not constitute financial, investment, legal, accounting, or tax advice, nor an offer, solicitation, or
recommendation to buy, sell, or hold any asset, security, token, or instrument in any jurisdiction.

All descriptions of protocol architecture — including consensus, sharding, the virtual machine,
cryptography, governance, tokenomics, and any performance figures such as throughput or finality —
are forward-looking statements of design intent and engineering objectives. They do not describe
currently-deployed functionality, are inherently uncertain, and are subject to change, delay, or
non-realisation. Formulas, models, and pseudo-code are illustrative and simplified, and are not
production specifications.

Statements regarding gold reserves, custody, and independent audits describe stated commitments.
Prospective participants should independently verify that current reserve audits and Proof-of-Reserve
data are live and credible before relying on them.

Digital assets and asset-backed instruments involve significant risk, including possible total loss of
value. The value of gold may rise or fall, and past performance is not indicative of future results.
Regulatory treatment varies by jurisdiction and may change. Readers are solely responsible for their
own decisions and should consult qualified professionals.

To the maximum extent permitted by law, the publishers accept no liability for any loss arising from
reliance on this document. By reading it, you acknowledge and accept these limitations and risks.

© 2026 American Substitute Dollar (ASD). All rights reserved.
https://asdcoins.us - support@asdcoins.us
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