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Abstract

As the NFT ecosystem evolves into a multi-billion-dollar digital asset class, traders continue to face significant limitations, ranging from illiquidity to fragmented pricing and the lack of advanced financial instruments. Traditional NFT markets offer only basic buying and selling, forcing traders to rely on platforms that lack scalable mechanisms for leverage, hedging, or price discovery. This limitation restricts open-market efficiency and prevents NFTs from functioning as fully tradable financial assets. StrapTrade addresses these flaws by introducing a decentralized perpetual trading infrastructure deliberately built for NFTs. Through synthetic liquidity, oracle-secured pricing, and an on-chain margin engine, StrapTrade facilitates transparent, efficient market price discovery while enabling users to long and short NFT collections without transferring ownership of the underlying assets. This protocol establishes the foundation for a new class of high-performance, fully on-chain NFT derivatives, unlocking liquidity, risk management tools, and advanced trading capabilities for the next generation of digital markets.




1 INTRODUCTION

The NFT trading ecosystem continues to face persistent challenges around liquidity and market efficiency. Despite the growth of digital collectibles into a multi-billion-dollar asset class, the underlying market structure remains limited to simple buy-and-sell interactions. Traditional NFT marketplaces face constraints due to illiquidity, scattered order flow, and a lack of advanced financial tools. Without mechanisms for leverage, hedging, or standard price discovery, Traders face limitations in effectively allocating their capital. These challenges reduce market participation and prevent NFTs from functioning as mature financial assets.
The core challenge lies in establishing a reliable trading infrastructure that can transform inherently illiquid NFT collections into liquid, market-efficient financial instruments despite fundamental limitations in valuation consistency, execution speed, and market depth across NFT ecosystems. Achieving this requires a verifiable mechanism for pricing NFTs, executing synthetic trades, and managing risk in a fully on-chain, decentralized environment. In the context of NFTs, this is particularly complex due to irregular trading volumes, wide price dispersion, and slow sales velocitty.

A Comparative Overview of Architectural Choices in Next-Generation DEX Platforms;
·  Hyperliquid — Hyperliquid is a purpose-built Layer-1 blockchain explicitly designed for low-latency derivatives trading. It achieves verifiability through a tightly integrated consensus and execution environment, enabling rapid block production and high-frequency order matching. Its performance advantages stem from specialization, but this also means security depends on Hyperliquid’s own validator set rather than a mature base layer like Ethereum, creating trade-offs between speed and depth of decentralization.

·  Aster DEX — Aster DEX uses an off-chain orderbook and matching engine, allowing traders to submit signed orders that are matched off-chain and later settled on-chain via smart contracts. This hybrid architecture reduces latency and operational costs by avoiding complete on-chain execution for each order while the blockchain verifies settlement correctness. However, because the matching process occurs off-chain, users must trust the operator for order-sequencing fairness, censorship resistance, and timestamp integrity—introducing centralization risks not present in fully verifiable computation systems.

·  Lighter — Lighter employs an application-specific SNARK proving system that generates succinct proofs for all trading operations—such as order matching, risk checks, and account updates. Instead of relying on redundant computation across many nodes, Cryptographic verification enforces correctness. This approach combines the security and neutrality of Ethereum settlement with high-performance execution, offering a trustless alternative to off-chain matching engines and a more scalable design than general-purpose blockchains.

Despite rapid innovation in decentralized trading, most modern derivatives platforms continue to replicate the same technical architecture with only marginal improvements. Whether they rely on high-speed Layer-1 chains, off-chain matching engines, or SNARK-based verification, their core objective remains identical: optimizing trading for cryptocurrencies. This creates an ecosystem where platforms compete for increm ental performance gains—slightly faster block times, slightly cheaper fees, marginally better order books—without introducing fundamentally new market opportunities. These approaches demonstrate meaningful engineering progress; however, they converge on the same underlying market; “cryptocurrency  perpetuals,“ an already saturated and highly competitive segment dominated by established centralized and decentralized exchanges. As a result, most new platforms offer traders only marginal utility improvements rather than access to fundamentally new opportunities.

In contrast, the NFT sector represents a large, underexplored financial domain. While the NFT market comprises billions in stored value, it lacks the essential financial infrastructure that underpins mature asset classes. Core primitives such as perpetual futures, hedging mechanisms, short exposure, and synthetic liquidity remain absent from existing NFT markets. Current platforms support only basic spot transactions, leaving participants unable to manage portfolio risk, capture downside movements, or express leveraged directional views. This gap presents a unique opportunity for meaningful innovation. Rather than attempting incremental improvements within the crowded crypto-perpetual ecosystem, a derivatives platform can deliver substantially greater impact by enabling financialization of NFTs through decentralized perpetual trading. Unlocking leverage, shorting, and continuous liquidity for NFT collections transforms them from inherently illiquid digital assets into markets capable of efficient price discovery and dynamic capital flow.

To resolve these structural inefficiencies, StrapTrade introduces a decentralized perpetual trading protocol engineered specifically for NFT-based financial markets. The system provides a verifiable framework for converting illiquid NFT collections into liquid, continuously tradable synthetic assets through standardized pricing, on-chain risk engines, and oracle-driven valuation models. StrapTrade enables programmatic long and short exposure, leverage, and portfolio hedging without requiring transfer or custody of the underlying NFT. By establishing a deterministic execution environment for perpetual NFT markets—supported by decentralized pricing inputs, margin mechanics, and automated risk controls—the protocol delivers the foundational financial infrastructure for efficient price discovery, capital formation, and market depth within the NFT ecosystem.



2 NFT MARKET CONTEXT 

2.1 Absence of NFT Derivative: The NFT market lacks a mature derivatives ecosystem. Unlike cryptocurrencies, equities, foreign exchange, or commodities, where derivatives are essential for speculation, hedging, and capital efficiency, NFTs have no standardized derivative instruments. As a result:
· Traders cannot take leveraged exposure to NFT collections.
· Long-term holders cannot hedge downside risk.
· Institutional participants cannot enter at scale because risk management tools are absent.

Consequently, NFTs behave more like collectibles rather than financial assets, with limited liquidity and poor price discovery. Historical evidence from other asset classes shows that derivatives typically increase market liquidity by four to ten times after introduction. The absence of NFT derivatives is therefore a major structural constraint on market growth and efficiency.

2.2  Lack of On-chain Leverage Mechanisms: There are effectively no native on-chain systems that enable capital-efficient, leveraged exposure to NFTs. Current options are limited and imperfect:
· Borrowing against NFTs requires locking illiquid collateral and carries significant liquidation risk.
· Peer-to-peer lending is fragmented, expensive, and available mainly for the most extensive collections.
· Speculative flipping requires full ownership of NFTs, which is capital-intensive and operationally inefficient.

No existing infrastructure supports everyday market needs, such as perpetual leverage positions without expiration.The absence of leverage raises the capital barrier for traders, reduces trading volumes, and weakens price discovery. In short, without leverage, the market remains dominated by well-capitalized holders and fails to attract professional trading activity.

2.3. No Reliable Hedging Instruments: NFT holders lack instruments to hedge:
· Downside price risk for single collections.
· Volatility is driven by liquidity drops or sudden floor collapses.
· Systemic market downturns that impact correlated collections.

In other asset markets, traders use perpetual contracts, options, and structured products to manage these risks and construct delta-neutral strategies. Since such mechanisms do not exist for NFTs, holders cannot protect value during corrections and  institutions cannot manage exposure. This dynamic amplifies volatility, encourages panic selling, and reduces long-term investor confidence.

2.4. Fragmented Liquidity: NFT liquidity finds itself split across multiple venues, including OpenSea, Blur, Magic Eden, x2y2, LooksRare, and native Solana NFT marketplaces. Each platform maintains different listings, bids, and orderbook depth. This fragmentation produces:
· Inconsistent prices across venues make it hard to determine a single, authoritative market value. 
· Higher execution and risk for traders who must source liquidity collection by collection and platform by platform.
· Easier conditions for manipulation, since thin liquidity on one marketplace can distort perceived value.

By contrast, liquid markets converge liquidity through aggregation and centralized order books or liquidity routers. NFTs lack that single liquidity layer, and the result is structurally lower tradability and higher friction for any derivative built on top of the underlying markets.

2.5. Weak Real-Time Price Discovery: Current NFT valuation relies primarily on isolated floor listings and intermittent sale events. That approach has several failings:
· Single listings can dramatically swing perceived value.
· Low-frequency trading means price signals are noisy and unreliable.
· Oracle feeds that attempt to publish market prices suffer from inconsistent data and slow updates.
· Traditional floor-based valuation does not account for orderbook depth or listing dynamics.

Robust derivatives require continuous, trustworthy mark prices for funding calculations, margining, and liquidations. At present, NFT markets cannot reliably supply such marks, which historically has prevented the development of scalable, leveraged products.

These five structural failures create a substantial market opportunity. Simply, the addressable derivatives gap in the NFT ecosystem exceeds $2 billion. That estimate reflects the unrealized value that derivatives historically unlock by increasing liquidity, lowering capital requirements, and enabling professional participation. Bringing derivatives to NFTs, therefore, has four significant effects:
· It improves liquidity by allowing market makers and leveraged traders to participate.
· It lowers entry costs by permitting fractional and leverage exposure rather than full ownership.
· It enhances price discovery by creating continuous, actionable market signals.
· It opens institutional pathways by providing standard risk management tools and transparent settlement mechanics. 



3. STRAPTRADE PROTOCOL OVERVIEW

The StrapTrade Protocol is designed as a decentralized perpetual trading infrastructure specifically optimized for NFT-based financial markets. It replaces traditional NFT liquidity dependence and collectively enables synthetic exposure, leverage, and continuous price discovery for NFT collections. These components include the Oracle Layer, the Pricing Engine, the Perpetual Trading Engine, the Margin & Liquidation Engine, the Collateral Vault, the Settlement Smart Contracts, the Funding Rate Stabilization, and the NFT Collateral Vault.

3.1 Oracle Layer
The Oracle Layer forms the foundation of the protocol’s valuation model. It aggregates real-time data feeds, including floor price indexes, sales velocity, collection supply, and marketplace-derived market caps, from multiple sources such as Reservoir, OpenSea, and Magic Eden. These feeds produce the canonical NFT Index, which represents the synthetic value of each supported collection. The index is propagated to the Pricing Engine, ensuring accurate position valuation and preventing manipulation.

3.2 Pricing Engine
The Pricing Engine consumes the Oracle Layer’s standardized data and computes the synthetic collection value used by the perpetual contracts. It applies the protocol’s pricing formula based on current market capital, total supply, and the value of the native settlement asset. This engine provides deterministic pricing inputs and plays a central role in margin calculations, liquidation thresholds, and funding rate adjustments. Because all trades execute at the index price, the Pricing Engine forms the mathematical core of the entire perpetual market.

3.3 Perpetual Trading Engine
The Perpetual Trading Engine manages the full lifecycle of synthetic long and short positions without relying on an orderbook, AMM, or spot-market liquidity. Every trade fills directly at the oracle-anchored index price, ensuring deterministic execution and eliminating slippage, price impact, and liquidity-based manipulation. The engine computes position state, updates PnL in real time, and enforces leverage limits based on collection-level volatility and risk metrics. All exposure is fully synthetic—no NFTs are borrowed, transferred, or fractionalized.

3.4 Margin & Liquidation Engine
The Margin & Liquidation Engine preserves systemic solvency by continuously evaluating each account’s collateralization level. It monitors Initial Margin (IM), Maintenance Margin (MM), unrealized PnL, and collection-specific risk weights. When collateral falls below MM, the engine initiates partial or complete liquidation at the deterministic index price. This ensures losses cannot exceed posted collateral and prevents insolvency across the system.

3.5 Collateral Vault
The Collateral Vault holds all deposited assets and governs the utilization of collateral throughout the protocol. Users may deposit stablecoins or crypto assets. The vault enables cross-Margin and isolated-Margin configurations, allowing users to share or segregate collateral across positions. All vault operations are fully non-custodial and enforced by smart contracts.

3.6 Funding Rate Stabilization
To maintain alignment between the synthetic perpetual price and the underlying NFT Index, StrapTrade uses a dynamic funding rate mechanism. When perpetual prices diverge from the index, the system applies periodic funding payments between longs and shorts, incentivizing convergence and preventing price drift.

3.7 Settlement Smart Contracts
All critical system components, collateral balances, position states, oracle digests, liquidation proofs, and funding updates are stored and verified through StrapTrade’s settlement smart contracts. These contracts enforce execution rules, safeguard user deposits, and anchor the protocol’s canonical state. Every trade, update, or liquidation is validated on-chain, ensuring transparency, resistance to manipulation, and fully deterministic behavior.

3.8 NFT Collateral Vault
The NFT Collateral Vault lets users deposit NFTs into a secure smart contract to unlock trading credit without losing ownership of their asset. A pricing engine assigns a real-time USD value based on the StrapTrade NFT Index, and users receive equivalent trading power in assets such as USDC or ETH. This enables opening perpetual long or short positions using NFT-backed margin, with support for both isolated and cross-margin accounts.



4 NFT PRICE INDEX & VALUATION MODEL

The StrapTrade Protocol relies on a deterministic, oracle-secured valuation framework that converts fundamentally illiquid NFT collections into standardized financial instruments suitable for perpetual trading. This system introduces a two-layer model: (1) a Market Cap Index representing the aggregate collection value, and (2) a Perpetual Token Price that normalizes this value into a granular synthetic unit used for trading, margining, and liquidation.

4.1 Market Cap Index (Collection Valuation Layer)
Each supported NFT collection is assigned a Market Cap Index, which reflects the current aggregate economic value of the collection based on real-time marketplace pricing inputs.​ 


      (Equation 1)

Where:
FP = Real-time floor price of the NFT collection, sourced from multi-feed oracle aggregators (Reservoir, OpenSea, Magic Eden).
Supply = Fixed total supply of the NFT collection (constant across time).

This formulation provides a standardized, collection-level valuation metric that accounts for dynamic price movements while maintaining consistency through a fixed supply denominator. Because the index is anchored to real-marketplace activity, it mitigates manipulation risk and aligns with observable market conditions.

4.1.1 Rationale
The floor price reflects the lowest executable sale value in the market, making it the most conservative, liquidity-anchored pricing reference. Multiplying by supply yields a normalized “market capital” metric similar to that in traditional financial markets. Because supply is immutable, the index varies only with real market movements, ensuring transparency and predictability.

4.2 Perpetual Token Price (Synthetic Trading Unit)
The Perpetual Token Price transforms the collection-level index into a granular trading unit used for long/short positions in the perpetual market.


    (Equation 2)

Where:

 — USD value of the chain’s native asset (ETH, SOL, BTC).

— A scaling constant used to compress the index into a manageable unit range for trading.

  — Ensures proportionality relative to supply when converting market cap into tradable units.

Why Normalization Is Required?
NFT market caps can vary widely—from tens of millions to low six figures (small collections)—leading to values impractical for synthetic perps. Normalization prevents enormous unit prices and ensures consistent margin requirements across collections, allowing funding rates and liquidation thresholds to remain stable.

4.2.1 Chain-Agnostic Multipliers
The inclusion of the native asset USD value enables consistent pricing regardless of the chain StrapTrade operates on:
On Ethereum → denominated relative to ETH/USD
On Solana → denominated relative to SOL/USD
On Bitcoin → denominated relative to BTC/USD
This abstraction ensures identical pricing logic across varying execution environments.

4.3 Model Characteristics & Guarantees

4.3.1 Chain-Agnostic Valuation: The method does not rely on chain-specific assumptions; any chain with a reliable oracle feed can support the StrapTrade perps framework.

4.3.2 Manipulation Resistance: By combining floor-price inputs with liquidity and volatility modifiers, the model achieves strong resilience against wash-trade distortions, low-volume floor manipulation, isolated bid-ask gaps, and coordinated listing attacks.

4.3.3 Granular Synthetic Price Units: Normalization ensures that synthetic tokens maintain consistent behavior across all NFT collections, enabling stable leverage tiers (3×–5×), predictable liquidation thresholds, evenly scaled funding payments, and smooth execution within the trading engine, creating a unified and coherent trading experience across the entire protocol.

4.3.4 Deterministic & Transparent Computation: All formula components are fully deterministic and transparently inspectable, enabling verifiable computation, replicable off-chain pricing, and complete auditability, thereby ensuring that every state transition produced from these pricing calculations can be independently validated without reliance on trusted intermediaries.



5. Perpetual Trading Mechanism

StrapTrade introduces a next-generation perpetual futures system for NFT collections, built on a non-AMM, index-anchored architecture. Instead of relying on virtual AMM curves or orderbook liquidity, StrapTrade uses a single deterministic price source derived entirely from the protocol’s NFT Price Index. All perpetual markets execute trades, compute PnL, and determine margin requirements based solely on this mathematically defined index, ensuring transparency, predictability, and resistance to manipulation.

5.1 Pricing Architecture 
Traditional perpetual DEXs rely on AMM curves (x· y = k) that adjust prices based on order flow. StrapTrade abandons this model entirely and replaces it with a pure index-referenced execution model. 

Core Principle:
Execution Price = NFT Index Price
All perpetual trades clear at the deterministic index price computed from the protocol’s valuation model:
This approach ensures:
· Zero price impact
· Zero slippage
· Stable leverage and liquidation levels
· Resistance to thin-floor manipulation
· Uniform pricing across collections
The execution price, mark price, and settlement price are identical, forming a unified pricing layer that all traders and LPs share.

5.2 Liquidity Architecture 
Instead of using AMM reserves or order books, StrapTrade operates as a fully collateralized clearing layer. The protocol’s liquidity pool acts as the counterparty to traders, underwriting all perpetual positions while accumulating fees derived from trading, funding differentials, and liquidation outcomes. Traders receive profits from the pool, while their losses contribute to it, creating a reflexive liquidity cycle that rewards their participation in underwriting market risk. This liquidity operates without the constraints of x·y=k; instead, the system derives maximum position sizes from.
· Pool solvency
· volatility-scaled liquidity limits
· risk-tier parameters for each NFT index.
This creates deep, predictable liquidity, enabling hedging and speculation without requiring NFT sellers or buyers to be present in the market.

5.3 Long & Short Position Creation
Users trade by depositing eligible assets into the StrapTrade margin system, which automatically treats them as collateral. Once collateral is deposited, users may open long or short positions against any supported NFT index. Supported collateral types include significant fungible assets such as USDC, ETH, SOL, and BTC, as well as eligible NFTs deposited into the Collateral Vault and assigned a collateral value.

5.3.1 Long Positions
A long exposure is created when a user buys synthetic units of the NFT-indexed perpetual.
If the index increases →long PnL is positive
If the index drops → long PnL is negative

5.3.2 Short Positions 
A short exposure is created when a user sells synthetic units of the NFT-indexed perpetual.
If the index decreases, → short PnL is positive
If the index rises → short PnL is negative 

Longs benefit from upward movement in the underlying collection’s aggregate value without owning any NFTs. At the same time, shorts can hedge, speculate, and capture volatility entirely through the synthesized index price, without needing to sell any NFTs.

5.4 NFT & Fungible Collateral
StrapTrade supports two collateral types that jointly enable flexible margining:

(A) Fungible Collateral － Liquid assets such as ETH, USDC, or SOL are deposited directly and used for immediate PnL settlement, margin coverage, and liquidation events. They provide the fastest and most stable collateral base for leveraged trading.

(B) NFT Collateral － Eligible NFTs may be deposited into the Collateral Vault and assigned a collateral value derived from the StrapTrade Index. While NFTs cannot be liquidated instantaneously due to market depth constraints, they can still secure the trader’s credit without exposing the system to NFT-specific volatility.

5.5 Profit and Loss (PnL) Calculation
PnL is computed exclusively from the index price:


                                                                                                 
                                                                                                         (Equation 3)
Where:

= position size

  = index price at order time
 = current index price

This ensures:
· Accurate mark pricing
· No dependency on liquidity depth
· No dependency on counterparties
· Zero execution distortion

5.6 Funding Rate Peg Mechanism
To maintain alignment between the perpetual contract valuation and the underlying NFT Index Price, StrapTrade incorporates a periodic funding rate mechanism that continuously redistributes value between long and short positions. This mechanism ensures that the economic value of holding a position remains balanced, even in the absence of an orderbook-driven or vAMM-driven price curve.

Although all StrapTrade executions occur strictly at the real-time index price, eliminating traditional mark-price divergence, the system can still experience synthetic drift arising from long–short imbalances. When aggregate market positioning becomes uneven, the perp's value diverges from fair market value, leading to situations such as a "price premium" or "discount" in regular perpetual futures trading.

Accordingly, the protocol enforces the following funding flows:
If the perpetual market exhibits upward drift (long-biased)
→ Longs pay shorts through a positive funding payment.
If the perpetual market exhibits downward drift (short-biased)
→ Shorts pay longs through a negative funding payment.

These payments ensure that neither side accumulates unearned PnL due to market crowding, restoring economic neutrality and preventing systemic exposure concentration.

Because StrapTrade’s execution engine always prices trades at the canonical NFT index, the funding mechanism functions not as a price-correction tool but as a stabilization layer (since there is no execution price deviation). 

Specifically, funding prevents misalignment across Unrealized PnL calculations, ensuring position values evolve consistently with index-based pricing. Long–short exposure balance encourages traders to absorb systemic imbalance naturally. reduces liquidity provider exposure variance, protects protocol solvency, and prevents one-sided risk accumulation

Through these continuous micro-adjustments, the funding rate mechanism establishes a self-correcting equilibrium that maintains market integrity, discourages strategic manipulation, and sustains fair pricing behavior across all synthetic perpetual markets, without relying on vulnerable off-chain matching engines or slippage-based AMM pricing.



6 Margin & Risk Management System

StrapTrade implements a deterministic, index-anchored risk framework designed to ensure full solvency across its system. Because the protocol executes trades exclusively at the NFT Index Price, not through an AMM curve or liquidity pool, there is no slippage, no price impact, no virtual reserves, and no manipulation via order placement. This architecture enables highly predictable collateral behavior and a transparent liquidation pipeline.

Margin Framework Overview
The StrapTrade margin system consists of four core components:
· Initial Margin (IM) — collateral required to open a position
· Maintenance Margin (MM) — minimum collateral required to keep a position open
· Account Equity Engine — continuously recalculates the user’s solvency
· Liquidation Pipeline — deterministic enforcement of collateral requirements

6.1 Initial Margin (IM)
Initial Margin represents the minimum collateral required to open a position. To calibrate IM, we use:


                                                                                                                (Equation 4)
Where:
= position quantity

 = NFT Index Price
 = maximum allowed leverage

IM ensures that each new position begins in a fully collateralized state even under adverse price conditions.

6.2 Maintenance Margin (MM)
Maintenance Margin is the minimum collateral required to keep a position open. If account equity falls below MM due to price movement, the position becomes eligible for liquidation.
A position enters liquidation if:



                                                                           (Equation 5)

MM is computed using:


                                                                              (Equation 5.1)
Where:
mm  = maintenance ratio 
MM is dynamically adjusted using:
A. TWAP-Based Index Smoothing: Prevents liquidation due to a single anomalous trade on any NFT marketplace.
B. Oracle Deviation Limits: Floor/volume signals that deviate beyond thresholds are ignored until consensus re-stabilizes.
C. Volatility Expansion Bands: Collections entering high-volatility modes receive temporarily elevated MM settings.
This prevents forced liquidation during isolated marketplace distortions or short-term anomalies.

6.3 Risk Controls 
Without a vAMM or orderbook, StrapTrade’s risk controls focus on ensuring accurate pricing and collateral health, achieved through four core mechanisms:
A. Dynamic Leverage Scaling: Leverage limits adjust dynamically according to each collection’s volatility and historical liquidity profile, reducing available leverage when volatility is high.
B. Oracle Deviation Checks: The protocol rejects any index update that exceeds predefined deviation thresholds relative to multi-market floors, liquidity-weighted averages, and historical volatility windows, preventing manipulation from wash trades, spoof listings, or outlier sales.
C. Execution Integrity Guards: Because all trades execute strictly at the oracle-verified NFT Index Price, traders cannot manipulate execution through large orders, AMM curve movements, reserve drift, or internal arbitrage.
D. TWAP-Indexed Liquidation Thresholds: Liquidation thresholds are derived from a TWAP of the NFT Index, ensuring stability and resistance to short-term floor manipulation or rapid price distortions.

6.4 Liquidation Pipeline 
A position becomes liquidatable when:



StrapTrade’s liquidation system operates in four sequential stages, each designed to restore solvency with minimal user impact while protecting protocol integrity:

6.4.1 Stage 1 — Liquidation Trigger Check
Performed continuously every block. Trigger is based on:
· NFT Index TWAP
· Oracle-stabilized pricing
· Account equity evaluation

6.4.2 Stage 2 — Partial Liquidation
If solvency can be restored without full position closure:

 = 
                                                                               (Equation 6)
Where α ∈ [0.25 – 0.50]
Reduces position size until equity > MM
This protects users from complete loss while preserving LP solvency.

6.4.3 Stage 3 — Full Liquidation
If partial liquidation cannot restore solvency, the system closes the entire position at the index price, applies all resulting PnL to the user’s collateral, and returns any remaining collateral to the user.

6.4.4 Stage 4 — NFT Collateral Liquidation 
For accounts using NFTs as collateral, the NFT is valued at its discounted index-based rate, then seized or auctioned by the protocol, and the insurance fund covers any remaining deficit after liquidation. This ensures that NFT-backed credit cannot threaten protocol solvency. Liquidators receive predefined incentives, guaranteeing rapid and fair position resolution without MEV or order manipulation.
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6.5 Systemic Solvency Guarantees
Because StrapTrade uses index-priced execution and does not rely on an AMM, vAMM, or liquidity pools, the protocol achieves deterministic solvency without exposure to traditional AMM failure modes: there is no slippage, no trade-size-based price drift, no price impact, no curve-based price movement, no dependence on internal liquidity pools, no AMM imbalance risk, no impermanent loss, no oracle-sensitive arbitrage, and no possibility of internal liquidity being drained, as all positions are valued directly against the NFT Index—eliminating divergence between market price, PnL, and protocol exposure. This architecture yields a fully deterministic liquidation engine and a highly secure perpetual futures environment for NFT collections.

6.6 Account Equity Engine
Account equity is computed as:


                                                                                                          (Equation 7)


As shown in equation 3, PnL is derived exclusively from index movement. Account equity is updated at every block, not only at trade execution. This ensures continuous solvency, enabling:
· Real-time liquidation eligibility
· Accurate cross-margin calculations
· Fully deterministic execution
Unlike AMM systems, equity cannot be affected by liquidity drains, pool imbalances, or price impact.



7. Oracle Infrastructure

The Oracle Infrastructure is a critical subsystem of the StrapTrade protocol, providing accurate, tamper-resistant, high-frequency pricing data for NFT-indexed perpetual contracts. Since NFT markets lack coherent price feeds and exhibit fragmented liquidity across several marketplaces, StrapTrade uses a multi-layered, redundancy-focused oracle architecture. This design ensures that index prices, liquidation thresholds, PnL calculations, and funding flows are derived from stable, manipulation-resistant, and verifiable market data.

7.1 Data Sources 
Unlike fungible tokens, NFTs trade over multiple marketplaces, each with unique liquidity, listing depth, and activity cycles. This makes single-source oracles unreliable and vulnerable to adversarial behavior. To solve this, StrapTrade aggregates real-time data from the following sources:

7.1.1 Primary NFT Marketplaces
· StrapTrade’s oracle consolidates NFT price feeds from primary marketplaces—including OpenSea for Ethereum and EVM ecosystems, Magic Eden for Solana, and multiple chain-native markets, each responsible for publishing verified on-chain listings and sales.

7.1.2 Unified Orderflow Aggregators
· Reservoir — provides consolidated floor data, listing depth, recent sales, and metadata from multiple marketplaces , enabling broad-market coverage.

7.1.3 Decentralized Price Networks
· Chainlink — reliable feeds for ETH, SOL, BTC, and volatility metrics required to compute USD-normalized NFT index values.
· Pyth Network — high-frequency price updates for base assets and intraday volatility estimates. By combining marketplace-level liquidity signals with decentralized oracle networks, StrapTrade constructs a resilient, chain-agnostic index that supports perpetual contracts without relying on individual marketplaces.

7.2 Structured Market Data Collected
To compute a robust NFT index, the oracle layer captures a structured set of inputs:

Core NFT Market Metrics
• Floor Price (FP) 
• Market Depth 
• Volatility 
• TWAP (Time-Weighted Average Price)
• Listing Velocity
• Base Asset Inputs
• ETH/SOL/USD price feeds
• Real-time volatility signals
• Cross-chain normalization coefficients

These standardized data inputs feed directly into the NFT Market Cap and Token Price formulas, ensuring consistency across collections and blockchains.

7.3 Multi-Stage Data Cleansing & Validation
NFT markets are vulnerable to wash trades, listing manipulation, stale updates, and anomalous pricing. To ensure deterministic correctness, StrapTrade’s oracle layer uses a multi-step filtration and normalization pipeline.
· Anomaly Filtering —  Extreme outliers, sudden single-trade distortions, and abnormally large price jumps are filtered using statistical deviation bounds.
· Wash-Trade Detection — The wash-trade detection module uses an algorithmic filter informed by heuristic checks to identify patterns such as repeated trades between the same addresses, circular or back-and-forth transfers with no economic intent, rapid-interval price distortions, and suspicious low-liquidity volume spikes, ensuring that manipulated or artificially inflated transactions cannot influence the index.
· Stale Feed Rejection — Any feed that does not meet the minimum freshness threshold is excluded from index computation.
· Liquidity Weighting — Marketplace data is weighted according to liquidity density, reducing the influence of markets with sparse listing depth or unreliable tick intervals.

After validation, StrapTrade synthesizes all processed market data into a deterministic NFT index that produces several key outputs, including a real-time index price per collection, a USD-normalized value for cross-chain compatibility, a volatility score used in margin and leverage allocation, a smoothed floor value, and a market-cap-derived synthetic token price. These deterministic outputs ensure that every state transition is fully reproducible, allowing any validator, auditor, or user to recompute the index from the same public inputs independently. Because pricing cannot be influenced by single-market actors, even large holders are unable to distort the index through thin-listing manipulation, spoof listings, temporary floor sweeps, or fake sales. As a result, liquidation and PnL events remain transparent and trustworthy, which is essential for maintaining fairness and ensuring the long-term solvency of the perpetual market.

7.4 Oracle Output Guarantees
After processing, the Oracle infrastructure produces a unified, manipulation-resistant index with the following guarantees:

7.4.1 Manipulation Resistance: Multi-layer filters remove wash trades, spoof listings, and low-volume distortions, ensuring the index cannot be artificially influenced.

7.4.2  Redundant Data Assurance: If any marketplace or data source becomes unavailable, secondary sources maintain accurate and uninterrupted price computation.

7.4.3 Cryptographic and Statistical Integrity: Deviation limits, volatility checks, liquidity weighting, and TWAP smoothing enforce consistent, tamper-resistant price construction.

7.4.4  Deterministic & Inspectable Computation: All pricing formulas, including market-cap computations and perpetual index formulas, are fully deterministic and publicly reproducible, enabling any participant to verify oracle outputs independently.

7.4.5 Cross-Chain Compatibility: Base-asset normalization (via Chainlink/Pyth) enables uniform price computation across ETH, SOL, BTC, and any future supported networks.

7.5 Redundancy, Fallbacks & Governance

· Primary/Secondary Publishers — A primary oracle publisher broadcasts validated price bundles, while secondary publishers provide cross-checks and assume publishing responsibility in the event of primary failure.
· Fallback Logic — When primary and secondary feeds diverge beyond permitted deviation thresholds, the oracle automatically switches to time-weighted averaging or suspends pricing updates for the affected collection to prevent contamination.
· Governance Controls — Weighting coefficients, freshness thresholds, deviation limits, and anomaly-filter parameters are governed through a time-locked configuration process, preventing unilateral or unreviewed modifications.



8 Smart Contract Architecture

StrapTrade is implemented as a modular, deterministic, and deentralizeed smart contract system designed to support synthetic NFT-indexed perpetual trading. The architecture is structured into discrete components that collectively maintain collateralization, price integrity, and execution correctness. Each module is independently verifiable and enforces strict invariants across the protocol, enabling predictable system behavior even under extreme volatility or adversarial conditions.

8.1 NFT Collateral Vault
The NFT Collateral Vault serves as the protocol’s custody and accounting layer, securely managing all deposited NFTs across supported chains. It escrows assets using ERC-721, ERC-1155, or chain-native standards, ensuring non-custodial retrieval strictly under valid system states. The vault continuously computes USD and native-asset valuations using the StrapTrade Oracle Index, updating collateral values in real time as floors, liquidity, and volatility shift. All incoming assets are verified against whitelisted collections with validated metadata, preventing spoofing, duplication, or unauthorized deposits. Withdrawal rights are enforced through deterministic lock rules that include liquidation-escrow transitions for undercollateralized accounts. At the same time, insolvency protections prevent the removal of NFTs securing open positions until a user returns to full solvency.

8.2 Synthetic Tokenization Module
The Synthetic Tokenization Module mints and manages Perpetual Units (P-Units), the protocol’s synthetic representation of exposure to the NFT Collection Index. It derives P-Unit valuation directly from StrapTrade’s deterministic pricing model, as defined in Equation (2), ensuring consistent, transparent, and reproducible valuation across all supported collections. The module governs supply elasticity through controlled minting and burning operations regulated by global issuance limits and per-collection caps. P-Units are issued exclusively against approved collateral, either fungible deposits or NFT-backed credit—and are always burned during deterministic redemption events such as position closures or margin-neutral withdrawals.

8.3 Perpetual Trading Engine
The Perpetual Trading Engine oversees the full lifecycle of synthetic perpetual positions, executing all long and short trades using deterministic, index-aligned rules. It manages position creation, modification, and closure without any dependence on orderbooks. The engine computes both realized and unrealized PnL directly from the protocol’s canonical index price derived precisely from StrapTrade’s deterministic pricing framework as formalized in Equation (3), thereby eliminating distortions such as AMM-induced skew or slippage. Leverage constraints are enforced using volatility-driven models and collection-specific risk scores, while all trades execute against the unified index price to preserve consistent market integrity. Additionally, the engine isolates credit domains so that any failure within a specific collection remains fully contained, preventing cross-collection contagion.

8.4 Margin & Risk Module
The Margin & Risk Module safeguards protocol solvency by enforcing collateralization thresholds and dynamically adjusting leverage in response to real-time market conditions. It governs Initial Margin (IM) for opening positions and Maintenance Margin (MM) for sustaining them, both of which adapt to price volatility, market depth, concentration risk, and oracle deviation sensitivity. User accounts are continuously evaluated against margin requirements with every pricing update, and TWAP-based volatility scaling provides responsive leverage ceilings that adapt to changing market conditions. This framework guarantees deterministic liquidation boundaries, predictable leverage tiers, and seamless interoperability with both fungible and NFT-backed collateral.

8.5 Oracle Aggregation Module
The Oracle Aggregation Module serves as the protocol’s definitive “source of truth,” synthesizing data from multiple marketplaces such as OpenSea and Magic Eden, as well as on-chain sources including Chainlink and Pyth. It cleanses raw inputs through wash-trade filtering, outlier removal, volatility guards, TWAP smoothing, and liquidity weighting to eliminate manipulation and ensure reliability. All prices are normalized to USD across chains, enabling consistent multi-chain valuation. The module outputs a deterministic, publicly reproducible NFT Collection Index that underpins execution, margining, and liquidation logic and provides stable, manipulation-resistant mark pricing.

8.6 Funding & Mark Price Module
The Funding & Mark Price Module maintains long-term alignment between perpetual markets and the underlying NFT index. It computes the canonical mark price used for PnL, margin assessments, and liquidation checks, and administers periodic funding payments between long and short positions in accordance with the formula.


                                                                                                                  (Equation 8)


These funding flows neutralize directional imbalances and prevent perpetual prices from drifting away from fair value. Through stable mark pricing and corrective incentives, the module ensures perpetual-index convergence and preserves market neutrality under all execution states.

8.7 Liquidation Engine
The Liquidation Engine maintains system solvency by monitoring margin levels in real time and liquidating when a user’s collateral falls below Maintenance Margin. Depending on the severity of the shortfall, it executes partial or complete liquidations with deterministic discounts and incentives for liquidators. If an undercollateralized account backed by NFTs remains insolvent after asset sales, the engine transitions those NFTs into secondary liquidation states for recovery. These mechanics guarantee debt-free operations, transparent liquidation rules, and market-neutral execution.

8.8 Fee & Treasury Module
The Fee & Treasury Module manages all economic flows within the protocol, aggregating trading fees, liquidation fees, and funding spreads into a unified revenue pipeline. It also channels funds into treasury reserves for audits, development, grants, and insurance. We transparently record all accounting on-chain, ensuring a sustainable, verifiable, long-term revenue model.

8.9 Governance Module
The Governance Module oversees parameter adjustments, system upgrades, and collection-level permissions. It controls leverage tiers, margin ratios, and oracle parameters; approves or deprecates NFT collections; and authorizes migrations or major upgrades through decentralized governance processes. In the event of market anomalies, governance can issue emergency pauses to preserve market integrity. This guarantees transparent policy evolution, minimized operator discretion, and secure upgrade pathways.

8.10 Access Control & Security Layer
The Access Control & Security Layer provides multi-layered defense across all protocol operations. Critical functions and upgrades are managed by multi-signature administration, while strict role-based permissions separate governance actions from Oracle management, liquidation operations, and emergency controls. Automated and manual circuit breakers allow rapid pausing during extreme volatility or oracle failures, and all modules incorporate reentrancy, overflow, and rate-limit protections to mitigate flash-crash or spam vectors. These measures collectively ensure a hardened attack surface, deterministic auditable execution, and minimal trust assumptions across the protocol.



9 User Roles

StrapTrade’s ecosystem is structured around three primary participant classes Traders, Liquidators, and NFT Holders, each performing a distinct operational function within the protocol’s non-custodial perpetual trading infrastructure. These roles collectively maintain system solvency, ensure fair execution, and support the continuous collateralization required for NFT-indexed synthetic markets. Their coordinated interaction creates a decentralized environment in which NFT-indexed synthetics  can be traded efficiently and securely.

9.1 Traders
Traders are the primary economic actors within StrapTrade’s perpetual markets. They open long or short positions using fungible collateral or NFT-backed credit, and all trades execute deterministically at oracle-derived index prices, removing AMM slippage, orderbook constraints, and liquidity-driven distortions. The protocol automatically enforces margin rules and adjusts leverage allowances based on real-time volatility, liquidity depth, and collection-specific risk assessments. As traders open and close positions, they generate funding flows, contribute to index convergence, and maintain directional balance across the market. Profit and loss are computed transparently and updated as index prices evolve. By adhering to Initial Margin and Maintenance Margin standards, traders help sustain market depth and uphold the systemic equilibrium required for a stable, manipulation-resistant perpetual trading environment.

9.2 Liquidators
Liquidators serve as permissionless solvency enforcers within the protocol, identifying accounts that fall below Maintenance Margin requirements and executing liquidations at oracle-anchored prices. These operations remove undercollateralized risk from the system and ensure that no deficit spreads to other participants. Liquidators receive protocol-defined rewards for completing liquidation events, incentivizing timely and continuous participation.StrapTrade enhances this system by deploying its own internal liquidation infrastructure, ensuring round-the-clock liquidation availability even during times of external low involvement or network congestion. This native framework strengthens systemic solvency while remaining open, allowing any participant to be liquidated when required. The liquidation engine, combined with deterministic pricing and strict collateral checks, ensures fairness, removes discretionary power, and protects the protocol from cascading insolvency.

9.3 NFT Holders
NFT Holders participate in StrapTrade by depositing eligible NFTs into the protocol’s collateral vault, unlocking USD-equivalent trading credit without selling their assets. Upon deposit, the NFT undergoes authenticity verification, is secured in non-custodial escrow, and is assigned a real-time collateral value based on StrapTrade’s manipulation-resistant NFT Index. This structure allows holders to gain trading liquidity, hedge market exposure, or leverage their assets while retaining full ownership. As market conditions fluctuate, the collateral value of deposited NFTs is updated continuously to reflect changes in floors, liquidity, and collection-level volatility. NFT Holders may withdraw their assets once all outstanding positions are closed and solvency requirements are met. When an account becomes undercollateralized, NFTs enter a structured liquidation workflow designed to recover liabilities without threatening broader market stability. This transforms traditionally illiquid NFT assets into productive collateral within a secure and capital-efficient trading ecosystem.



10 System Processes

StrapTrade’s system processes define the deterministic flow through which trades are executed, positions are maintained, funding is applied, and settlements occur across the perpetual market architecture. Each process operates on-chain or within verifiable computation paths, ensuring transparency, minimizing trust requirements, and maintaining strict alignment with the StrapTrade Oracle Index.

10.1 Trade Execution Workflow
StrapTrade uses a fully oracle-anchored execution model, eliminating AMM pricing, orderbook depth limitations, or slippage risk. Every order follows a deterministic multi-step pipeline:

 10.1.1 Order Submission
The user selects a collection index, trade direction (long/short), margin type (isolated/cross), and desired leverage. The transaction is sent to the Perpetual Trading Engine.
 
10.1.2 Validation Layer
Before execution, the system verifies:
· The user’s margin exceeds Initial Margin (IM) requirements
· The oracle feeds for the collection are fresh and within deviation limits
· Leverage does not exceed collection-specific volatility ceilings
· Collateral (fungible or NFT-backed) satisfies risk weight requirements  

10.1.3 Index-Based Execution
The engine retrieves the current mark price from the Oracle Aggregation Module and the latest TWAP to ensure temporal integrity, with all orders executing instantly at this canonical index price to prevent any liquidity-driven price movement

10.1.4 Position Creation & Accounting
The system opens the user’s perpetual position, records the entry price, notional exposure, and collateral allocation, and updates the global long-short open interest for the collection

10.1.5 Immediate Risk Registration
The trade is then pushed through the Risk Module, which recalculates margin ratios based on:
· volatility-adjusted leverage weights
· position size vs. user collateral
· collection-specific risk coefficients

This workflow ensures that execution is entirely deterministic, immune to manipulation, and independent of liquidity conditions, making perpetual trading fair and predictable at all times.
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10.2 Funding Rate Calculation
Funding is the mechanism that maintains equilibrium between perpetual markets and the underlying NFT index. StrapTrade computes funding periodically using a deterministic formula:

​
                                                                                                                                               (Equation 9)
Where:

 = implied perpetual price derived from aggregated open interest

 = real-time NFT index price from the oracle

= protocol-defined interval 

Process Details
State Inspection
The system evaluates long vs short open interest to determine market skew.
Price Parity Check
If Pperp> Pindex longs pay shorts
If Pperp < Pindex shorts pay longs

All payments occur within user margin accounts and adjust free collateral in real time. StrapTrade executes all trades at the index price, positioning funding not as a price-correction mechanism but as a tool for rebalancing directional exposure and preserving economic neutrality between long and short positions. In this framework, funding functions as a system-level stability primitive rather than a component of price discovery.

10.3 Settlement Logic
Settlement governs how PnL is computed, how positions close, and how liquidation maintains system solvency.
A. Synthetic Exposure Only
StrapTrade never transfers NFTs during trading operations; all positions are entirely synthetic, with settlement determined exclusively by oracle-derived pricing. This design enables frictionless entry and exit, eliminates the need for asset bridging, removes custody risk, and provides seamless multi-chain compatibility.
B. Deterministic PnL Calculation
PnL for any position is computed using the formula in Equation 3, Where all prices are taken strictly from the StrapTrade Index.
C. Margin-Based Position Closure
Positions may close in three ways:
· Voluntary Closure: User sends a close-position transaction; the engine settles at the current index price.
· Collateral-Based Closure (Auto-Close): If the user margin falls below IM thresholds during volatility spikes, the system automatically reduces exposure to restore health.
·  Liquidation: If the margin falls below Maintenance Margin (MM), the Liquidation Engine forcibly closes the position.

D. Liquidation Enforcement
Liquidation is triggered when the margin ratio is less than the maintenance margin reference using the formula stated in Equation 5

[bookmark: _GoBack]Liquidation steps:
· Oracle verifies price integrity
· The liquidator submits a liquidation transaction
· position is closed at the index mark price
· The system deducts losses from collateral
The remaining collateral (if any) is returned or held for secondary liquidation (NFT-backed accounts)
This ensures zero bad debt, even in extreme volatility, and keeps the protocol solvent.
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11. Security & Compliance Framework
StrapTrade implements a multilayered security and compliance architecture designed to ensure protocol integrity, protect user assets, and maintain operational resilience under all market conditions. The framework combines preventive, detective, and corrective safeguards across smart contracts, oracle systems, and governance-controlled modules.
StrapTrade undergoes multi-phase formal audits by independent security firms, covering smart-contract logic, protocol invariants, liquidation flows, and oracle-dependent computations. Comprehensive stress and load simulations evaluate system behavior under network congestion, rapid volatility shocks, and high-frequency liquidation scenarios to ensure deterministic execution at scale. The oracle layer is fortified with redundancy and automatic failover, allowing continuous mark-price computation even if a data provider becomes unavailable or compromised.
Critical protocol components including the collateral vault, liquidation engine, and funding module, are safeguarded by pausable circuit breakers that can be activated through decentralized governance during extreme anomalies. Role-separated multi-signature keys govern upgrades and emergency actions, minimizing unilateral control and eliminating single points of failure. Additionally, the pricing architecture incorporates anti-manipulation logic, ensuring resistance to wash trading, thin-floor spoofing, and rapid-index deviation attempts.
This security and compliance framework ensures StrapTrade maintains a decentralized, transparent, and verifiably safe trading environment for all participants.




12 Roadmap (12-Month Execution Plan)

12.1 Q4 2026 – Foundation & Planning

12.1.1 Phase 1: Foundation & Planning
· Define vision, mission, and core product features
· Conduct market research and competitive analysis
· Establish legal structure (if required)
· Create a pitch deck and a technical brief
· Develop brand identity (logo, colors, design language)

12.1.2 Phase 2: Funding & Infrastructure
· Secure pre-seed funding (investors, angels, grants)
· Register the domain and website infrastructure
12.2 Q1 2026 – Architecture, Prototyping & Initial Development

12.2.1 Phase 3: Architecture & Prototyping
· Define complete system architecture (frontend ↔ backend ↔ smart contracts)
· Plan database structure
· Scope smart contract modules (trading, oracle feeds, liquidity engine)
· Create wireframes (low-fidelity)
· Create Figma UI/UX (high-fidelity)
· Build backend and smart contract scaffolding

12.2.2 Phase 4: Core Development 

12.2.1 Backend
a. User authentication
b. Positions & order management systems
c. Risk engine logic
d. Liquidation & margin engine
e. Oracle integration (Chainlink/Pyth/Reservoir)
12.2.2 Smart Contracts
a. Collateral vault
b. Margin & trading contract logic
c. Liquidation logic
d. Continuous internal auditing
12.2.3 Frontend
a. Dashboard and wallet connection
b. Trading interface (order book, charts, positions)
c. Deposit/withdrawal flows

12.3 Q1/2 2026 – Testing, Optimization & Private Launch

12.3.1 Phase 5: Internal Testing
· Backend and smart contract unit testing
· Deploy to testnets (Sepolia, Base, Solana, etc.)
· Internal QA and bug resolution
· Performance optimization

12.3.2 Phase 6: Private Mainnet Launch
· Deploy private mainnet version
· Launch 20-Week Points Campaign
· Collect user feedback and analytics
· Refine UI/UX and improve trading engine performance

12.4 Q2/Q3 2026 – Security, Compliance & Public Launch

12.4.1 Phase 7: Security & Compliance
· Formal smart contract audits
· Load testing & stress simulations
· Final technical documentation
· Legal and regulatory review

12.4.2 Phase 8: Public Mainnet Launch
· Deploy audited smart contracts
· Launch the website and complete the trading platform
· Activate liquidity partners
· Announce partnerships and marketing campaigns
· Roll out incentives, staking, or governance features
12.5 Q4 2026 – TGE (Token Generation Event) & Ecosystem Expansion

12.5.1 Phase 9: Token Preparation & Distribution Planning (Q3 2026)
· Finalize tokenomics model (utility, governance, incentives)
· Conduct legal review for TGE compliance
· Publish token documentation + litepaper
· Initialize vesting contracts
· Set up early contributor & investor allocations
· Run TGE test simulations
· Finalize rewards distribution from the 20-week points campaign

12.5.2 Phase 10: TGE Launch & Post-TGE Growth (Q4 2026)
· Execute TGE across supported launch venues
· Distribute tokens to investors, early users, and partners
· Enable staking, governance, and incentive pools
· List token on DEXs/CEXs (subject to partners)
· Expand ecosystem integrations (marketplaces, aggregators, liquidity networks)
· Launch aggressive marketing and community expansion campaigns



13. Appendix

13.1 Data Sources 
StrapTrade’s pricing, valuation, and risk models rely on a multi-source oracle architecture that aggregates high-integrity data from both on-chain and off-chain providers. The following sources form the core of the protocol’s data pipeline:
· Reservoir API －nft.reservoir.tools
· OpenSea API － opensea.io
· Magic Eden － magiceden.io
· Pyth Network － pyth.network
· Chainlink － chain.link
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