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Abstract 
Perpcolator is a permissionless perpetual futures protocol built on the Solana blockchain that 

enables anyone to create and trade leveraged markets without requiring approval or centralized 

control. Perpcolator allows users to launch fully functional perpetual markets instantly, ensuring 

open access to derivatives trading for any token. Each market is initialized with protocol-supported 

liquidity, solving the liquidity cold-start problem and making every market immediately tradable 

from the moment of deployment. The protocol operates in a fully non-custodial environment where 

all positions are margined and settled in pUSD, its native synthetic stablecoin, providing 

transparent, efficient, and unified settlement across all markets. By combining on-chain transaction 

execution with a high-performance coordination and indexing layer, Perpcolator delivers real-time 

trading capabilities, supporting leverage, dynamic funding rates, and automated liquidation 

mechanisms designed to maintain system stability. The platform introduces a user-driven model 

where participants can act not only as traders but also as market creators and liquidity contributors, 

enabling a more open and decentralized derivatives ecosystem. Perpcolator is built around a 

sustainable economic model driven entirely by actual trading activity rather than inflationary 

incentives, where protocol revenue is allocated toward continuous development, infrastructure 

maintenance, and a structured buyback mechanism tied to its native token, $PERP, aligning long-

term value with platform growth and usage. This whitepaper outlines the core architecture, trading 

framework, liquidity design, and economic model behind Perpcolator, presenting a scalable and 

fully permissionless infrastructure for the next generation of perpetual markets. 
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2. Introduction 

 

2.1 Evolution of Perpetual Derivatives 

Perpetual futures have become one of the most dominant financial instruments in the 

cryptocurrency market, enabling traders to gain leveraged exposure to assets without the 

constraints of expiry dates. Initially popularized by centralized exchanges, perpetual contracts 

introduced a continuous trading model where positions could be held indefinitely, with funding 

rates ensuring alignment between derivative and spot prices. Over time, this model has driven a 

significant portion of global crypto trading volume, surpassing spot markets in many cases due to 

its flexibility and capital efficiency. 

As the market evolved, decentralized platforms began to replicate perpetual trading in a trustless 

environment. However, these systems often inherited structural limitations from centralized 

models, including restricted asset listings, dependency on external liquidity providers, and 

fragmented execution layers. While decentralization improved custody and transparency, it did not 

fully unlock open market participation or efficient liquidity distribution. This gap has created the 

need for a new generation of perpetual infrastructure that is not only decentralized, but also 

permissionless, scalable, and capable of supporting dynamic market creation. 

 

2.2 Limitations of Centralized and Existing Perp Systems 

Despite their scale and efficiency, centralized perpetual exchanges operate within a controlled 

framework where market listings, leverage limits, and trading conditions are dictated by a 

governing entity. This creates a barrier for emerging assets, as only a limited number of tokens are 

selected for trading based on internal criteria such as liquidity, demand, and risk management. As 

a result, the majority of potential markets remain inaccessible to traders, even when there is clear 

community interest. 

Decentralized perpetual platforms have attempted to address some of these limitations by 

introducing on-chain trading and non-custodial execution. However, they continue to rely heavily 

on external liquidity providers, incentive programs, or complex pool-based mechanisms to sustain 

trading activity. New markets often launch with insufficient liquidity, leading to high slippage, 

inefficient price discovery, and reduced trader confidence. Additionally, fragmented system 
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design, where pricing, execution, and liquidity are handled across separate components, introduces 

latency and inefficiencies that degrade the overall trading experience. 

These limitations highlight a fundamental issue in current perp infrastructure: the inability to 

seamlessly combine open market creation with immediate liquidity and efficient execution. 

 

2.3 Emergence of Permissionless Trading Infrastructure 

The next phase of perpetual market evolution lies in removing the structural barriers that separate 

market creation, liquidity provisioning, and trading activity. A truly open system must allow 

markets to be created instantly, provide sufficient liquidity at launch, and support efficient 

execution without reliance on centralized control or external dependencies. 

Perpcolator introduces this paradigm by enabling permissionless market creation combined with 

protocol-level liquidity initialization. Any user can deploy a new perpetual market for any token, 

and that market becomes immediately tradable with built-in liquidity, eliminating the traditional 

cold-start problem. This approach allows markets to evolve organically based on user demand 

rather than predefined listings or coordinated liquidity efforts. 

By leveraging Solana’s high-performance infrastructure, Perpcolator ensures that this openness 

does not come at the cost of speed or efficiency. The protocol integrates real-time execution, 

transparent on-chain settlement, and a unified trading environment where all markets operate under 

a consistent framework. This shift transforms perpetual trading from a restricted system into a fully 

accessible financial layer, where innovation, participation, and market expansion are driven 

directly by users. 
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3. Problem Statement 

3.1 Restricted Market Listings and Access 

The current structure of perpetual trading platforms is largely defined by controlled market access. 

In centralized exchanges, new markets are introduced through internal decision-making processes 

that evaluate factors such as liquidity availability, asset popularity, and risk exposure. This 

approach inherently limits the number of tradable assets and excludes a significant portion of 

emerging tokens from entering the derivatives ecosystem. As a result, market access is 

concentrated around a small subset of assets, restricting both innovation and user participation. 

Even within decentralized platforms, where the expectation is open access, market creation is often 

constrained by governance mechanisms or technical barriers. Users are typically unable to deploy 

new markets without coordination, approval, or predefined infrastructure support. This creates a 

disconnect between real-time market demand and market availability, where opportunities cannot 

be acted upon instantly. The inability to permissionlessly create markets reduces the adaptability 

of the system and prevents users from fully participating in the evolution of new trading narratives. 

 

3.2 Liquidity Cold Start and Market Inefficiency 

Liquidity is the foundational element of any trading system, and its absence at the early stages of 

a market severely impacts usability. In existing perpetual platforms, new markets frequently launch 

with little to no initial liquidity, requiring external providers or incentive programs to bootstrap 

participation.  

This creates a structural disadvantage for newly introduced markets. Traders are discouraged from 

participating due to poor execution conditions, while liquidity providers are hesitant to allocate 

capital without sufficient trading activity. The result is a feedback loop where low liquidity leads 

to low participation, and low participation prevents liquidity from improving. Many markets fail 

to reach critical mass not because of lack of demand, but because they are unable to function 

effectively at launch. 

Additionally, inefficient liquidity distribution across markets further amplifies the problem. 

Capital tends to concentrate in a few high-volume assets, leaving smaller or emerging markets 

underdeveloped. This imbalance reduces overall capital efficiency and limits the diversity of 

tradable opportunities within the ecosystem. 
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3.3 Fragmented Trading and Execution Systems 

Another major limitation in existing perpetual trading infrastructure is the fragmentation between 

key system components such as pricing, execution, liquidity, and settlement. In many platforms, 

these elements are handled by separate mechanisms that must interact with each other in real time, 

often introducing latency, complexity, and potential points of failure. 

For traders, this fragmentation results in inconsistent execution quality, delayed updates, and a less 

intuitive trading experience. For developers, it creates additional complexity in maintaining and 

scaling the system, as multiple layers must be coordinated to ensure accurate state management. 

This lack of cohesion reduces the overall efficiency of the platform and makes it difficult to achieve 

seamless, high-performance trading. 

Furthermore, reliance on external dependencies such as off-platform liquidity providers or oracle 

integrations without proper safeguards can introduce additional risks. Any disruption in these 

components can directly impact market stability and user positions. 

Together, these challenges highlight the need for a unified system where market creation, 

liquidity initialization, execution, and settlement are integrated into a single, efficient framework 

capable of supporting real-time, permissionless trading at scale. 

 

4. Perpcolator Protocol Overview 
 

4.1 Vision & Mission 

Vision: To establish Perpcolator as the foundational permissionless layer for perpetual derivatives 

on Solana, enabling open, instant, and scalable market creation where any asset can be traded 

without centralized control, ensuring transparent, efficient, and universally accessible derivatives 

markets across the decentralized ecosystem. 

 

 

Mission: To eliminate structural barriers in perpetual trading by delivering a permissionless, non-

custodial infrastructure that enables instant market creation, protocol-backed liquidity, and 

seamless execution for all users. 
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4.2 Value Proposition 

➢ Permissionless market creation for any token 

➢ Instant liquidity with protocol-backed initialization 

➢ Non-custodial trading with full user control 

➢ pUSD-based unified margin and settlement system 

➢ Real-time execution with low latency on Solana 

➢ Up to 50× leverage with efficient capital usage 

➢ Open participation for traders, creators, and liquidity providers 

➢ Transparent on-chain activity with verifiable transactions 

 

4.3 Overview of System Capabilities 

Perpcolator operates entirely within a non-custodial framework, ensuring that users retain full 

control over their assets at all times. All trading actions, including opening positions, modifying 

collateral, and closing trades, are executed through user-signed transactions on the Solana 

blockchain. This eliminates the need for intermediaries and removes the risks associated with 

custodial systems. 

Collateral management is handled through pUSD, the protocol’s synthetic stablecoin, which serves 

as the universal margin and settlement asset across all markets. When a user opens a position, their 

pUSD is allocated to that position while remaining under their control through on-chain logic. No 

centralized entity has the ability to move or access user funds without explicit authorization. 

This architecture ensures transparency, as every transaction and position state can be independently 

verified on-chain. It also enhances security by reducing the attack surface associated with 

centralized custody. By combining non-custodial design with efficient execution, Perpcolator 

delivers a trustless trading environment without compromising usability. 

4.4 System Overview 

Perpcolator is composed of a dual-layer architecture that balances on-chain security with off-chain 

performance optimization. The on-chain layer, built on Solana, is responsible for executing all 

critical state changes, including trade execution, position updates, collateral management, and 

liquidations. This ensures that the core logic of the protocol remains transparent, verifiable, and 

resistant to manipulation. 
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Complementing this is an off-chain coordination layer that aggregates data, indexes positions, and 

provides real-time updates to the user interface. This layer improves responsiveness and scalability 

by handling read-heavy operations without affecting the integrity of the on-chain system. 

Importantly, it does not hold custody of funds or execute critical logic independently; all 

authoritative actions originate from signed on-chain transactions. 

Together, these layers create a unified system where performance and security coexist. Users 

experience fast and responsive trading, while the underlying protocol maintains the guarantees of 

decentralization and transparency. This architecture enables Perpcolator to support a large number 

of markets and users simultaneously, forming the foundation for a scalable, permissionless 

perpetual trading ecosystem. 

 

 

 

5. Market Creation & Initialization 

5.1 Permissionless Market Deployment 

Perpcolator introduces a fully permissionless model for deploying perpetual markets, removing 

the need for centralized approval, governance processes, or external coordination. Any user can 

create a new perpetual market for any token on the Solana network by providing the token’s mint 

address and configuring basic parameters such as leverage limits and initial liquidity. 

The deployment process is executed through a user-signed transaction, ensuring that market 

creation is both trustless and verifiable on-chain. Once initiated, the protocol automatically 

retrieves token metadata and initializes the market without manual intervention. This design 

allows markets to be created in real time, aligning directly with user demand and emerging 

market trends. 

Unlike traditional systems where listings are curated and delayed, Perpcolator enables immediate 

market availability, transforming users into active contributors to the expansion of the derivatives 

ecosystem. 
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5.2 Initial Liquidity Seeding 

To ensure that newly created markets are operational and capable of supporting trading activity 

from the outset, Perpcolator requires an initial liquidity contribution from the market creator. This 

liquidity serves as the foundational capital that supports early trading conditions and forms the 

base layer of the market’s insurance structure. The presence of this initial capital allows the market 

to absorb early volatility, support leveraged positions, and provide a minimum level of execution 

quality during its initial phase. 

By requiring creators to commit capital at launch, the protocol aligns incentives between market 

creation and market quality. Creators are encouraged to deploy markets responsibly, as the 

performance and activity of the market directly impact their potential earnings through fee 

generation. This mechanism also prevents the creation of empty or non-functional markets that 

lack economic backing, ensuring that every deployed market meets a baseline level of viability. 

Over time, as trading activity increases and additional liquidity enters the system, the initial deposit 

becomes part of a larger liquidity structure that supports long-term market stability and growth. 

5.3 Protocol Liquidity Injection (pUSD) 

In addition to the liquidity provided by market creators, Perpcolator introduces a protocol-level 

liquidity injection mechanism that automatically supplements each market at the moment of 

creation. This liquidity is provided in pUSD, the protocol’s synthetic stablecoin, and plays a critical 

role in ensuring that every market begins with sufficient depth to support immediate trading. By 

introducing protocol-backed capital at launch, Perpcolator effectively eliminates the liquidity cold-

start problem that has historically limited the success of new markets in both centralized and 

decentralized systems. 

This model removes the dependency on external liquidity providers or incentive programs, 

allowing markets to function independently from the moment they are deployed. The combined 

effect of user-seeded liquidity and protocol-injected capital creates a hybrid liquidity structure that 

balances user contribution with system support. This approach ensures that all markets, regardless 

of their origin, have a fair opportunity to develop and attract participation, contributing to a more 

evenly distributed and efficient liquidity environment across the platform. 
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5.4 Market Activation and Fee Flow 

Once a market is deployed and its liquidity components are initialized, it becomes instantly active 

and available for trading across the platform without any delay or additional configuration. Traders 

can immediately open and close positions, and the market begins generating activity-driven 

revenue through trading fees, including fees from position openings, closings, and liquidation 

events. This immediate activation ensures that there is no gap between market creation and market 

participation, allowing the system to operate as a continuous and real-time financial layer. 

The fees generated within each market are distributed across different participants in the 

ecosystem, including the protocol, market creators, and liquidity contributors. Market creators, in 

particular, earn a share of the fees generated by trading activity within their markets, creating a 

direct incentive to deploy high-quality markets and attract participation. This establishes a 

feedback loop where successful markets generate more activity, which in turn increases liquidity 

and revenue, further strengthening the market’s position within the ecosystem. 

Over time, this continuous cycle of market creation, trading activity, and fee distribution forms a 

self-sustaining economic structure. Markets that gain traction naturally expand in liquidity and 

stability, while underperforming markets remain limited in activity without affecting the overall 

system. This dynamic ensures that the ecosystem evolves organically, driven entirely by user 

participation and real economic activity rather than external incentives or artificial mechanisms. 

 

6. Trading Engine & Execution 

6.1 Perpetual Contract Design 

Perpcolator’s trading engine is built around perpetual futures contracts that allow users to take 

leveraged long or short positions on any supported market without an expiry date. Unlike 

traditional futures, perpetual contracts remain open indefinitely, with pricing anchored to the 

underlying asset through a funding rate mechanism that aligns the contract price with external 

market conditions. This design enables continuous trading while maintaining price integrity across 

all markets. 
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All positions within the protocol are margined and settled in pUSD, creating a unified collateral 

framework that simplifies trading across multiple markets. This standardization eliminates the 

need for asset-specific collateral management and allows users to move capital efficiently between 

positions. By abstracting settlement into a single stable unit, Perpcolator ensures consistent 

accounting, transparent PnL calculation, and seamless user experience regardless of the underlying 

asset being traded. 

6.2 Order Execution Flow 

The execution of trades within Perpcolator is designed to be both efficient and fully non-custodial. 

When a user opens a position, they submit a transaction signed by their wallet, specifying 

parameters such as direction (long or short), collateral amount, and leverage. This transaction is 

processed on-chain, where the protocol records the position, allocates the corresponding pUSD 

collateral, and establishes the notional exposure based on the selected leverage. 

The system does not rely on traditional order books; instead, it operates on a direct execution 

model where positions are opened and closed against the protocol’s liquidity framework. This 

approach reduces latency, eliminates the need for matching counterparties in real time, and ensures 

that users can enter and exit positions instantly under normal market conditions. The off-chain 

coordination layer enhances performance by indexing positions and updating the interface in real 

time, but all authoritative state changes originate from on-chain transactions, preserving 

transparency and security. 

 

6.3 Oracle Pricing and Mark Price System 

Accurate pricing is critical to the integrity of perpetual trading, and Perpcolator relies on oracle-

based price feeds to determine the mark price of each market. The mark price represents the fair 

value of the asset and is used for calculating unrealized profit and loss, as well as determining 

liquidation thresholds. By using external price feeds rather than internal trade data, the protocol 

reduces susceptibility to manipulation and ensures that positions are evaluated against a reliable 

reference point. 

The entry price of a position is determined at the moment of execution, while ongoing PnL is 

calculated based on the difference between the entry price and the current mark price. This 

separation between execution and valuation provides stability in volatile conditions and prevents 
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short-term distortions in trading activity from affecting core risk calculations. The use of oracle-

driven pricing also enables consistent behavior across all markets, regardless of their liquidity or 

trading volume. 

6.4 Funding Rate Mechanism 

To maintain alignment between perpetual contract prices and the underlying spot market, 

Perpcolator implements a funding rate mechanism that periodically transfers value between long 

and short position holders. When the perpetual price trades above the underlying spot price, long 

positions pay a funding fee to short positions, incentivizing downward price pressure. Conversely, 

when the perpetual price trades below the spot price, short positions pay longs, encouraging 

upward correction. 

This continuous adjustment mechanism ensures that the perpetual contract remains anchored to 

real market conditions without requiring manual intervention. Funding payments are reflected 

directly in a position’s unrealized PnL, allowing traders to account for these costs or gains over 

time. The dynamic nature of the funding rate creates a self-correcting system where market 

imbalances are naturally resolved through economic incentives rather than external controls. 

 

7. Margin, Leverage & Liquidation System 

7.1 Collateral and Margin Structure (pUSD-based) 

Perpcolator operates on a unified margin system where all trading positions are collateralized using 

pUSD, the protocol’s synthetic stablecoin. This standardized collateral model simplifies risk 

management across all markets by removing the need for asset-specific margin requirements. 

When a user opens a position, a portion of their pUSD balance is allocated as collateral, which 

serves as the initial margin supporting that position. This collateral determines the user’s exposure, 

risk tolerance, and liquidation threshold. 

The margin system is designed to be both flexible and efficient, allowing users to dynamically 

allocate capital across multiple positions while maintaining full transparency over their risk 

exposure. Unrealized profit and loss are continuously calculated based on mark price movements, 



Page | 14  

 

directly affecting the effective margin of each position. This real-time adjustment ensures that the 

system accurately reflects current market conditions and user risk at all times, creating a consistent 

and predictable trading environment. 

7.2 Leverage Mechanics (Up to 50×) 

Perpcolator supports leveraged trading, allowing users to amplify their market exposure relative 

to their deposited collateral. By selecting a leverage multiplier, users can control a notional position 

size that exceeds their initial capital, enabling more capital-efficient trading strategies. For 

example, a user depositing a small amount of pUSD can gain significantly larger exposure to 

market movements through leverage, increasing both potential returns and associated risks.The 

protocol supports leverage levels of up to 50×, with flexibility for market-specific configurations 

set during market creation. Higher leverage increases sensitivity to price movements, meaning that 

even small fluctuations can significantly impact a position’s value. This amplification effect 

applies symmetrically to both gains and losses, requiring users to actively manage their positions 

and maintain awareness of their liquidation thresholds. The leverage system is designed to provide 

flexibility while maintaining strict risk controls to protect both traders and the overall protocol. 

7.3 Liquidation Engine and Maintenance Margin 

To ensure the stability of the system and prevent positions from incurring losses beyond their 

collateral, Perpcolator implements an automated liquidation mechanism. Each position is subject 

to a maintenance margin requirement, which represents the minimum level of collateral required 

to keep the position open. As market conditions change and unrealized losses increase, the effective 

margin of a position decreases. When the remaining collateral falls below the maintenance margin 

threshold, the position becomes eligible for liquidation. At this point, the protocol automatically 

closes the position at the current mark price to prevent further losses. This process is executed on-

chain and does not require manual intervention, ensuring that risk is managed consistently and 

efficiently across all markets. The liquidation price is determined based on entry price, leverage, 

and margin requirements, providing users with a clear reference point for managing their exposure. 

This automated system protects the integrity of the trading environment by ensuring that losses are 

contained within the collateral provided, preventing cascading failures and maintaining overall 

market stability. 
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7.4 Insurance Fund and Bad Debt Handling 

Perpcolator maintains an insurance fund that acts as a protective layer against extreme market 

conditions where liquidation may not fully cover a position’s losses. Under normal circumstances, 

liquidation ensures that positions are closed before losses exceed collateral. However, in highly 

volatile scenarios or rapid price movements, there is a possibility that a position’s losses surpass 

its available margin. 

In such cases, the insurance fund absorbs the shortfall, ensuring that the system remains solvent 

and that other participants are not negatively impacted. The insurance fund is primarily composed 

of protocol-generated revenue, including trading fees and liquidation proceeds, and may also be 

supplemented by user staking mechanisms. 

This design creates a robust risk management framework where the protocol can handle edge-case 

scenarios without compromising the integrity of the platform. By combining automated 

liquidations with an insurance-backed safety net, Perpcolator ensures that both traders and liquidity 

participants operate within a secure and resilient environment. 

 

8. Liquidity & Staking Infrastructure 

8.1 Protocol Insurance Fund 

Perpcolator’s liquidity model is centered around a protocol-managed insurance fund that acts as 

the primary counterparty to trader positions. Unlike traditional order book systems where trades 

are matched between buyers and sellers, Perpcolator operates on a pooled liquidity model where 

trader profits and losses are balanced against the insurance fund. This design simplifies execution 

and ensures that traders can always open and close positions without requiring a direct 

counterparty. The insurance fund is composed of multiple sources of capital, including initial 

liquidity provided during market creation, protocol-injected pUSD, and accumulated trading fees. 

This pooled structure allows the system to absorb market fluctuations while maintaining 

continuous liquidity across all markets. As trading activity increases, the insurance fund grows 

proportionally, strengthening the protocol’s ability to handle larger positions and higher volatility. 
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This model creates a unified liquidity layer where all markets benefit from shared capital 

efficiency, rather than relying on isolated pools or fragmented liquidity sources.  

8.2 Staking Model and Fee Distribution 

Perpcolator introduces a staking mechanism that allows users to deposit pUSD into the insurance 

fund and participate in the protocol’s revenue generation. Stakers effectively act as liquidity 

providers, supplying capital that supports trader activity while earning a share of the fees generated 

across the platform. Revenue is derived from multiple sources, including trading fees on position 

openings and closings, as well as liquidation-related proceeds. These fees are distributed 

proportionally to participants within the system, with stakers receiving a portion based on their 

contribution to the insurance fund. This creates a direct link between protocol usage and staking 

returns, ensuring that rewards are driven by real trading activity rather than artificial incentives. 

The staking model aligns incentives between traders and liquidity providers, as both sides benefit 

from increased market activity. As trading volume grows, the insurance fund expands, and staking 

returns increase accordingly, reinforcing a sustainable and activity-driven economic system. 

8.3 Liquidity as Counterparty Model 

In Perpcolator, stakers and the insurance fund collectively act as the counterparty to trader 

positions. When traders generate profits, those gains are effectively paid out from the pooled 

liquidity, and when traders incur losses, the insurance fund benefits. This creates a balanced system 

where risk and reward are distributed across participants in a transparent and predictable manner. 

This counterparty model differs significantly from traditional market-making approaches, as it 

removes the need for active liquidity management or algorithmic quoting strategies. Instead, 

liquidity is passively provided through pooled capital, allowing the protocol to handle execution 

automatically. This reduces complexity while maintaining consistent availability of liquidity 

across all markets. The system is designed to ensure that no single participant is exposed to 

disproportionate risk, as liquidity is aggregated and distributed across the entire pool. This creates 

a more stable environment where capital is utilized efficiently and risk is managed collectively. 

8.4 Risk and Yield Dynamics 

While the staking model provides opportunities for earning yield, it also introduces exposure to 

market risk. In scenarios where traders are consistently profitable, the insurance fund may 
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experience drawdowns, as profits are paid out from pooled liquidity. Conversely, during periods 

where traders incur losses, the insurance fund accumulates value, benefiting stakers. This dynamic 

creates a natural balance between trader performance and liquidity provider returns, reflecting real 

market conditions rather than fixed or guaranteed yields. Stakers must therefore evaluate their risk 

tolerance and understand that returns are directly linked to trading outcomes within the protocol. 

To mitigate extreme scenarios, the system incorporates risk controls such as liquidation 

mechanisms and insurance fund buffers, ensuring that losses are contained and the protocol 

remains solvent. Over time, the combination of trading fees and liquidation proceeds is designed 

to offset periods of trader profitability, creating a sustainable yield model driven by long-term 

market activity. 

 

9. System Architecture 

9.1 On-Chain Execution Layer (Solana) 

Perpcolator’s core execution layer is built on the Solana blockchain, where all critical state 

transitions are processed through user-signed transactions. This includes opening and closing 

positions, updating collateral, executing liquidations, and managing market-level parameters. By 

anchoring all essential operations on-chain, the protocol ensures that every action is transparent, 

verifiable, and resistant to manipulation. 

The use of Solana enables high-throughput processing with low transaction costs, allowing the 

system to support real-time trading without compromising decentralization. Each position is 

directly linked to a user’s wallet address, and all state changes are recorded as immutable 

transactions, providing a clear audit trail for every interaction within the protocol. This architecture 

eliminates the need for custodial intermediaries and ensures that users retain full control over their 

funds at all times. 

9.2 Off-Chain Indexing and API Layer 

To complement on-chain execution and improve performance, Perpcolator integrates an off-chain 

indexing and API layer that aggregates and organizes protocol data. This layer is responsible for 

tracking positions, market activity, trading history, and system metrics, enabling fast and 
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responsive data retrieval for the user interface. The off-chain layer does not execute trades or hold 

custody of funds; instead, it functions as a read-optimized system that reflects the current state of 

the protocol based on on-chain transactions. By separating execution from data aggregation, 

Perpcolator achieves a balance between security and usability, allowing users to interact with the 

platform in real time without experiencing delays associated with direct on-chain queries. 

9.3 Data Synchronization and State Management 

Perpcolator maintains consistency between on-chain and off-chain components through 

continuous data synchronization. Every transaction executed on-chain is indexed and processed 

by the off-chain system, ensuring that the user interface reflects the most up-to-date state of 

positions, markets, and balances. This synchronization is critical for maintaining accuracy in areas 

such as unrealized PnL, liquidation thresholds, and portfolio tracking. 

State management is designed to be deterministic, meaning that all critical calculations and 

outcomes are derived from verifiable on-chain data. This approach minimizes discrepancies and 

ensures that users can independently validate their positions at any time. By maintaining a single 

source of truth on-chain while optimizing read performance off-chain, the protocol achieves both 

reliability and efficiency. 

9.4 Performance and Scalability Design 

Perpcolator’s architecture is designed to scale with increasing user activity and market expansion. 

The use of Solana’s parallel execution model allows multiple transactions to be processed 

simultaneously, enabling the protocol to handle a large number of trades and market interactions 

without congestion. The modular separation between execution, indexing, and interface layers 

ensures that each component can be optimized independently, allowing the system to adapt as 

demand grows. Additional markets can be deployed without affecting the performance of existing 

ones, and increased trading volume can be accommodated without degrading user experience. This 

scalable design positions Perpcolator as a high-performance derivatives infrastructure capable of 

supporting a rapidly expanding ecosystem of markets and participants, while maintaining the core 

principles of decentralization, transparency, and efficiency. 
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10. User Interaction Layer 

10.1 Wallet Integration and Authentication 

Perpcolator is designed around a wallet-native interaction model, where all user actions are 

authenticated through direct wallet connections rather than traditional account-based systems. 

Users can connect any Solana-compatible wallet, enabling seamless access to the protocol without 

the need for registration, KYC, or custodial onboarding. All interactions, including market 

creation, position management, and staking, require explicit transaction signatures from the user’s 

wallet. This ensures that control over funds remains entirely with the user while maintaining a 

secure and trustless execution environment. The authentication layer is lightweight and non-

intrusive, allowing users to interact with the protocol instantly while preserving full ownership of 

their assets. 

10.2 Trading Interface and Position Management 

The trading interface is designed to provide a clear and responsive environment for managing 

perpetual positions across multiple markets. Users can access real-time price charts, view market 

data, and execute trades through a unified interface that supports both long and short positions. 

Key parameters such as collateral, leverage, notional size, and liquidation price are displayed 

dynamically, allowing users to make informed decisions before executing trades. 

Once a position is opened, users can monitor its performance through continuously updated 

metrics, including unrealized profit and loss and current market price. Positions can be modified 

or closed at any time through signed transactions, ensuring flexibility and control. The interface 

reflects on-chain state in real time through the indexing layer, providing a smooth experience 

without compromising accuracy or transparency. 

10.3 Portfolio, Explorer and Leaderboard Systems 

Perpcolator provides a comprehensive set of tools for tracking user activity and overall market 

behavior. The portfolio system offers a consolidated view of all open positions, historical trades, 

and staking activity, allowing users to manage their capital efficiently. Each position includes 

detailed metrics such as entry price, mark price, PnL, and liquidation thresholds, enabling precise 



Page | 20  

 

risk monitoring. In addition to individual tracking, the protocol includes an explorer layer that 

displays real-time trading activity across all markets. This provides transparency into system-wide 

behavior, allowing users to observe trends, large positions, and overall market dynamics. A 

leaderboard system further enhances engagement by ranking participants based on performance 

metrics such as total PnL and trading volume, creating a competitive and data-driven trading 

environment. 

10.4 Market Discovery and Interaction 

The market discovery layer enables users to explore and interact with all available perpetual 

markets within the protocol. Markets can be filtered and sorted based on key metrics such as 

trading volume, open interest, and price performance, allowing users to identify active and 

emerging opportunities. Newly created markets are immediately visible and accessible, reinforcing 

the permissionless nature of the platform. 

Each market provides detailed information, including price data, leverage limits, and trading 

activity, allowing users to evaluate conditions before entering a position. The seamless integration 

between market discovery and execution ensures that users can transition from analysis to trading 

without friction, creating a unified and efficient interaction flow across the entire platform. 

 

11. Protocol Economics 

11.1 Revenue Sources 

Perpcolator operates on a transaction-driven revenue model where protocol income is generated 

directly from user trading activity. The primary sources of revenue include fees collected during 

position opening and closing, as well as fees associated with liquidation events. Each time a user 

interacts with the trading engine, a small percentage of the notional position size is charged as a 

fee, creating a consistent flow of revenue proportional to overall platform usage. This model 

ensures that the protocol’s economic output scales naturally with trading volume, aligning revenue 

generation with real user activity rather than relying on external funding or inflationary token 

emissions. As more markets are created and participation increases, the volume of transactions 

grows, strengthening the protocol’s revenue base and long-term sustainability 
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11.2 Fee Structure and Distribution 

The fee structure within Perpcolator is designed to be simple, transparent, and predictable. Trading 

fees are applied uniformly across markets, with fixed percentages charged on both position entry 

and exit. Additional fees may be generated through liquidation events, where a portion of 

remaining collateral is collected as part of the liquidation process. The revenue collected from 

these activities is distributed across multiple components of the ecosystem, including the protocol 

treasury, market creators, and liquidity providers participating in the insurance fund. This 

distribution model ensures that all key participants are incentivized in proportion to their role 

within the system, creating a balanced and sustainable economic structure. By maintaining a 

consistent fee model, the protocol provides clarity for users while ensuring that revenue 

distribution remains fair and aligned with overall platform activity. 

11.3 Market Creator Earnings 

Perpcolator introduces a unique incentive model where market creators earn a share of the fees 

generated within the markets they deploy. This creates a direct link between market creation and 

ongoing economic participation, encouraging users to introduce high-quality markets that attract 

trading activity. 

As traders engage with a specific market, a portion of the generated fees is allocated to its creator, 

allowing them to benefit from the long-term success and growth of that market. This mechanism 

transforms market creation into an economically meaningful activity rather than a purely technical 

action, aligning creator incentives with user engagement and liquidity development. 

Over time, successful markets generate continuous revenue streams for their creators, reinforcing 

a self-expanding ecosystem where new markets contribute to overall protocol growth. 

11.4 Insurance Fund and Capital Flow 

At the center of Perpcolator’s economic system is the insurance fund, which acts as both a liquidity 

pool and a counterparty to trader positions. Capital flows into the insurance fund through multiple 

channels, including initial market liquidity deposits, protocol-injected pUSD, staking 

contributions, and accumulated trading fees. This pooled capital supports trading activity while 

enabling the system to absorb market fluctuations and maintain stability. 
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When traders incur losses, value is effectively transferred to the insurance fund, strengthening its 

reserves. Conversely, when traders generate profits, those gains are paid out from the fund. This 

continuous flow of capital creates a dynamic equilibrium where liquidity providers and traders 

interact within a shared economic framework. 

The integration of fee generation, liquidity provisioning, and risk management into a single system 

ensures that Perpcolator remains self-sustaining, with capital continuously circulating through the 

protocol based on real trading outcomes. 

 

12. Perp Tokenomics ($PERP) 

12.1 Token Overview 

$PERP is the native utility token of the Perpcolator protocol, designed to support the economic 

coordination of the ecosystem without introducing inflationary dependencies or speculative 

incentive structures. The token is not positioned as a reward emission asset, but rather as a 

functional layer aligned with platform activity, liquidity reinforcement, and long-term 

sustainability. 

The primary role of $PERP is to integrate with the protocol’s economic flows, including liquidity 

support mechanisms, ecosystem expansion, and future governance considerations. Its design 

reflects a minimal and utility-driven approach, ensuring that value accrual is linked directly to 

actual usage of the platform rather than artificial token distribution models. 

12.2 Launch and Distribution Model 

$PERP is launched through Pump.fun, ensuring a fair and transparent market-driven distribution 

without private allocations, insider advantages, or pre-mined supply advantages. The launch model 

allows open participation from the community, enabling organic price discovery and initial 

liquidity formation directly on-chain. There are no predefined emission schedules, staking 

rewards, or inflationary token releases tied to participation. This structure ensures that token supply 

remains fixed post-launch, with no hidden mechanisms that could dilute holders over time. The 

absence of complex vesting or unlock schedules simplifies the token model and reinforces 

transparency across the ecosystem.  
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12.3 Team and Protocol Alignment 

The Perpcolator team does not extract value directly from the token supply. Instead, the team’s 

incentives are aligned with the long-term success of the platform through its revenue model, which 

is driven by trading activity and protocol usage. This ensures that growth is tied to product adoption 

rather than token speculation.  

Any tokens acquired by the development team are purchased through the open market and held 

under strict conditions, including a 100% lock for a minimum period of one year. This approach 

reinforces commitment to long-term development and prevents short-term extraction of value. 

Future decisions related to marketing or ecosystem expansion are deferred until after mainnet 

deployment, ensuring that the protocol reaches a stable operational state before additional strategic 

allocation decisions are made. 

12.4 Creator Rewards Usage 

Creator rewards generated from the Pump.fun launch are allocated through a structured and 

transparent model designed to support both protocol growth and operational sustainability. 

➢ 70%  Allocation →  Buyback & Development, A majority portion is allocated toward token 

buybacks to reinforce liquidity and support market stability. This allocation also funds ongoing 

development, including protocol upgrades, infrastructure scaling, smart contract maintenance, 

and feature expansion required for long-term growth. 

➢  30% Allocation → Operational Expenses, The remaining portion is allocated to core 

operational costs necessary for maintaining the platform. This includes server infrastructure, 

RPC services, deployment expenses, and security-related costs such as audits and monitoring 

systems. 

No additional emissions, incentive programs, or discretionary minting mechanisms are introduced. 

The token model is intentionally designed to remain simple, with all value generation tied directly 

to real usage of the platform and organic ecosystem expansion. 
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13. Security, Risk & System Integrity 

13.1 Smart Contract Security and Auditing 

Perpcolator’s core infrastructure is built on audited smart contracts that define all critical protocol 

logic, including trade execution, margin management, liquidation processes, and liquidity 

handling. These contracts are designed with a security-first approach, prioritizing deterministic 

behavior, minimal attack surface, and strict validation of all state transitions. 

Before mainnet deployment, the protocol undergoes comprehensive security audits conducted by 

independent third-party firms to identify potential vulnerabilities and ensure robustness under real-

world conditions. In addition to formal audits, the codebase is continuously reviewed and tested 

internally to maintain high standards of reliability. All contract interactions are transparent and 

verifiable on-chain, allowing the community to independently assess system integrity at any time. 

13.2 Non-Custodial Asset Security 

Perpcolator operates entirely under a non-custodial model, ensuring that users retain full control 

over their assets at all times. Funds are never held by a centralized entity, and all operations require 

explicit user-signed transactions. This architecture eliminates risks associated with custodial 

breaches, mismanagement, or unauthorized access. 

Collateral is managed through on-chain logic, where positions are secured directly within the 

protocol’s smart contracts without transferring ownership to any intermediary. This guarantees that 

users maintain sovereignty over their funds while interacting with the system in a secure and 

trustless manner. 

13.3 Risk Controls and Liquidation Safeguards 

To maintain system stability and prevent excessive losses, Perpcolator integrates multiple layers 

of risk control within its trading engine. The margin and liquidation system ensures that positions 

are automatically closed when collateral falls below required thresholds, preventing negative 

balances and limiting systemic risk. 

Liquidation processes are executed deterministically based on mark price data, ensuring fairness 

and consistency across all positions. The protocol also incorporates safeguards to manage extreme 
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volatility, including controlled liquidation mechanisms and predefined margin requirements that 

adapt to leverage levels. These controls ensure that risk is contained within the system and that no 

single position can destabilize the broader ecosystem. 

13.4 Infrastructure Reliability and Monitoring 

Beyond smart contract security, Perpcolator maintains a robust infrastructure layer to ensure 

consistent performance and uptime. The protocol relies on high-availability RPC providers, 

distributed backend services, and continuous system monitoring to maintain operational stability. 

Real-time monitoring systems track critical metrics such as transaction throughput, latency, and 

market activity, allowing rapid detection and response to potential issues. Fail-safe mechanisms 

are implemented to handle unexpected disruptions, ensuring that the platform remains accessible 

and functional even under high load or adverse conditions. This combination of secure smart 

contracts, non-custodial design, risk management systems, and reliable infrastructure creates a 

comprehensive security framework that supports both user safety and long-term protocol 

resilience. 

 

14. Mathematical Models 

14.1 PnL Calculation Models 

Perpcolator calculates profit and loss (PnL) based on the difference between a position’s entry 

price and the current mark price, adjusted by position size and direction. 

𝑃𝑛𝐿 = (𝑃𝑚𝑎𝑟𝑘 − 𝑃𝑒𝑛𝑡𝑟𝑦) × 𝑄 

For long positions, profit is generated when the mark price increases above the entry price, while 

losses occur when the price declines. For short positions, the relationship is inverted, where profits 

arise from price decreases and losses from price increases. 

The use of mark price instead of last traded price ensures that unrealized PnL reflects fair market 

conditions and reduces the risk of manipulation from short-term volatility or low-liquidity trades. 
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14.2 Liquidation Price Formula 

The liquidation price represents the threshold at which a position’s remaining margin is no longer 

sufficient to support its exposure. This is determined by initial margin, leverage, and maintenance 

margin requirements. 

𝑃𝑙𝑖𝑞 = 𝑃𝑒𝑛𝑡𝑟𝑦 × (1 −
1

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒
+𝑀𝑀) 

Where maintenance margin (MM) defines the minimum collateral required to keep a position open. 

As leverage increases, the liquidation price moves closer to the entry price, increasing sensitivity 

to market movements. 

This formula ensures that positions are automatically closed before losses exceed the collateral 

provided, maintaining system stability. 

14.3 Funding Rate Equation 

To keep perpetual contract prices aligned with the underlying spot market, Perpcolator applies a 

funding rate mechanism that periodically balances long and short positions. 

𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑅𝑎𝑡𝑒 =
𝑃𝑝𝑒𝑟𝑝 − 𝑃𝑠𝑝𝑜𝑡

𝑃𝑠𝑝𝑜𝑡
 

When the perpetual price exceeds the spot price, long positions pay funding to short positions. 

Conversely, when the perpetual price is below the spot price, short positions pay longs. 

This dynamic ensures that price deviations are corrected through economic incentives rather than 

external intervention, maintaining equilibrium across markets. 

14.4 Fee & Revenue Distribution Model 

Perpcolator’s revenue model is directly tied to trading activity, with fees applied to position entry, 

exit, and liquidation events. The total fee generated from a trade is proportional to the notional size 

of the position. 

𝐹𝑒𝑒 = 𝑄 × 𝑃𝑒𝑛𝑡𝑟𝑦 × 𝑓 
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Where 𝑓represents the fee rate. The collected fees are then distributed across the protocol, 

including the insurance fund, market creators, and operational components. 

This model ensures that revenue scales naturally with platform usage, creating a sustainable 

economic system where growth is driven by real trading activity rather than external incentives. 

 

15. Competitive Positioning 

15.1 Comparison with Centralized Perpetual Exchanges 

Centralized exchanges currently dominate the perpetual trading market due to their deep liquidity, 

fast execution, and advanced trading tools. However, these advantages come with structural 

limitations that restrict openness and user control. 

➢ Market listings are controlled and limited to selected assets 

➢ Users must trust the platform with custody of funds 

➢ Execution and internal processes lack full transparency 

In contrast, Perpcolator removes these constraints by enabling permissionless market creation, 

non-custodial trading, and fully transparent on-chain execution, allowing users to interact with 

markets without relying on centralized intermediaries. 

15.2 Comparison with Existing DEX Perp Protocols 

Decentralized perpetual protocols improve on custody and transparency but continue to face 

challenges related to liquidity and scalability. Most systems depend on external liquidity providers 

or incentive programs, and newly launched markets often struggle due to insufficient liquidity and 

poor execution conditions. 

➢ Liquidity fragmentation across markets 

➢ Cold-start problem for new markets 

➢ Partial reliance on governance or external coordination 

➢ Separation between execution, pricing, and liquidity systems 

Perpcolator addresses these issues by integrating protocol-backed liquidity injection at market 

creation and combining execution, liquidity, and settlement into a unified system. This ensures that 
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every market is immediately functional and capable of supporting real trading activity from the 

moment it is deployed. 

15.3 Perpcolator Strategic Advantage 

Perpcolator introduces a fundamentally different model that combines openness, efficiency, and 

scalability into a single framework. Rather than competing solely on liquidity depth or feature 

complexity, the protocol redefines how markets are created and accessed. 

➢ Fully permissionless market creation with no approval barriers 

➢ Instant liquidity at launch through protocol-backed injection 

➢ Unified architecture reducing system fragmentation 

➢ Non-custodial design ensuring full user control 

➢ Scalable infrastructure supporting unlimited market expansion 

This positioning places Perpcolator between centralized efficiency and decentralized openness, 

effectively combining the strengths of both while eliminating their core limitations. As a result, 

the protocol establishes itself as a next-generation infrastructure layer for perpetual trading within 

the decentralized ecosystem. 
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16. Conclusion 

Perpcolator introduces a new approach to perpetual trading by addressing the fundamental 

limitations present in both centralized and decentralized derivatives platforms. Through 

permissionless market creation, protocol-backed liquidity, and a fully non-custodial execution 

model, the protocol enables markets to be deployed and accessed instantly without reliance on 

centralized control, external liquidity providers, or delayed listing processes. 

At its core, Perpcolator unifies market creation, liquidity provisioning, execution, and settlement 

into a single cohesive system. This integrated architecture eliminates fragmentation, reduces 

inefficiencies, and ensures that every market is immediately functional from the moment it is 

created. As a result, users are no longer limited to trading pre-selected assets, but can actively 

participate in expanding the market landscape itself. 

The protocol’s economic design further strengthens its foundation by aligning incentives with real 

trading activity rather than relying on inflationary rewards or unsustainable token emissions. 

Market creators, traders, and liquidity participants are all connected through a system where value 

is generated organically, creating a balanced and self-sustaining ecosystem. This ensures long-term 

stability while allowing the protocol to scale naturally with user participation. 

From a technical perspective, Perpcolator combines on-chain transparency with efficient 

execution, enabling a system that is both secure and scalable. Automated risk controls, liquidation 

mechanisms, and a protocol-backed insurance structure ensure resilience under varying market 

conditions, reinforcing trust in the system. 

As the derivatives landscape continues to evolve, Perpcolator positions itself not just as an 

alternative, but as a foundational infrastructure layer for decentralized perpetual trading. By 

removing access barriers, enabling instant liquidity, and creating a unified trading environment, 

the protocol establishes a more open, efficient, and user-driven financial system where markets are 

shaped by participation rather than permission. 
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16. Official Links 

➢ Official Website: https://perpcolator.com 

Access product information, protocol updates, and platform announcements. 

➢ Explorer: https://perpcolator.com/explorer 

Browse every on-chain Perpcolator transaction anchored to a real Solana Memo. 

➢ Leaderboard: https://perpcolator.com/leaderboard 

Track top traders by P&L, volume, and win rate across all markets. 

➢ Stake: https://perpcolator.com/stake 

Stake pUSD to earn protocol fee revenue and governance weight. 

➢ AI Agent: https://perpcolator.com/agent 

Interact with Perpcolator markets via natural-language AI trading commands. 

➢ Faucet: https://perpcolator.com/faucet 

Claim devnet pUSD to begin trading on Solana devnet. 

➢ Documentation: https://perpcolator.com/docs 

Technical documentation, API reference, and integration tutorials. 

➢ Whitepaper: https://whitepaper.perpcolator.com 

Full protocol specification, architecture, tokenomics, and economic design. 

➢ X (Twitter): https://x.com/perpcolator 

Follow for protocol announcements, market launches, and ecosystem updates. 

➢ Telegram: https://t.me/useperpcolator 

Join the community for real-time support, trader discussions, and release notes. 

➢ GitHub: https://github.com/perpcolator 

Open-source protocol contracts, SDKs, and developer tooling. 

➢ TypeScript SDK (NPM): https://www.npmjs.com/package/perpcolator-ts-sdk 

Official TypeScript SDK for building bots, integrations, and custom frontends. 

➢ All Links: https://links.perpcolator.com 

Central hub for all official Perpcolator links and resources. 

➢ Contact: contact@perpcolator.com 

For partnerships, press inquiries, and technical collaboration. 
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