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Introduction
 
A decentralized exchange (DEX) is a blockchain-based trading platform 
that enables users to trade digital assets directly with one another through 
smart contracts, without relying on a centralized intermediary. Unlike most 
centralized exchanges, which typically require users to deposit funds into 
custodial wallets managed by the platform (though some offer limited non-
custodial features), DEXs allow users to retain full control over their assets 
at all times. By executing trades via transparent and programmable smart 
contracts, DEXs facilitate a trust-minimized trading environment with global 
accessibility. However, this model also introduces risks related to smart 
contract vulnerabilities, protocol design flaws, and limited recourse in the event 
of exploits, which remain important considerations for users and developers 
alike.

Most DEXs facilitate spot trading, a straightforward mechanism in which users 
buy or sell assets at prevailing market prices. However, for participants seeking 
exposure to price movements without directly owning the underlying asset, 
perpetual futures have emerged as a widely adopted derivative instrument 
in decentralized finance. These contracts, offered by Perpetual Decentralized 
Exchanges (Perp DEXs), allow traders to take long or short positions on an 
asset’s price, enabling them to profit from market trends in either direction. 
Unlike traditional futures, perpetual contracts have no expiration date, allowing 
traders to hold their positions as long as they maintain sufficient collateral.

5
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To understand this better, let’s compare:

Table 1. Key differences between CEXs, DEXs, and Perp DEXs
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Let’s bring this to life with an example.

Sameer and Aisha are both Ethereum (ETH) traders. Sameer is optimistic 
about ETH’s price and opens a long position, expecting its value to rise. Aisha, 
however, anticipates a decline and takes a short position. Both traders use 
leverage to amplify their exposure, allowing them to control larger positions 
with less initial capital. To secure their trades, they deposit collateral into a Perp 
DEX.

This approach is fundamentally different from spot trading, where traders must 
own ETH to sell it, and from centralized futures trading, where funds are held 
by the exchange. Instead, Perp DEXs operate through non-custodial smart 
contracts, with traders interacting directly with on-chain protocols to open 
and manage leveraged positions. User funds are locked in protocol-controlled 
vaults rather than exchange-owned wallets, enabling traders to retain 
ownership while independently verifying position logic, margin requirements, 
and liquidation conditions on-chain. This decentralized architecture supports 
advanced trading strategies, including leveraged long and short positions, 
hedging, and continuous exposure to price movements while minimizing 
reliance on trusted intermediaries.

7
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1. 
 
The Key Concepts in Trade
 
The key concepts of a trade in Perp DEXs are as follows:

 	y Leverage: Traders can amplify their positions by borrowing funds, allowing 
them to control larger trade sizes with smaller initial investments. For 
example, with 5× leverage, a trader can open a position worth $500 using 
$100 of collateral. In practice, Perp DEXs impose protocol-defined leverage 
limits, typically ranging from 2× to 10× for most assets, and occasionally 
higher for highly liquid markets to manage systemic risk and reduce the 
likelihood of rapid liquidations. While leverage can increase potential 
returns, it also magnifies losses, making effective risk management 
essential.

 	y Collateral: To open a position, traders must deposit collateral (e.g., USDC, 
ETH) into a non-custodial smart contract governed by the Perp DEX 
protocol. While the collateral is programmatically locked and cannot be 
freely withdrawn during an open position, ownership remains with the 
trader, and the contract’s behavior is transparent and verifiable on-chain. 
The collateral absorbs potential losses and enforces margin and liquidation 
rules. In many Perp DEX designs, the valuation of non-stablecoin collateral 
(such as ETH) is determined by oracle price feeds, which introduces an 
additional layer of risk: if the oracle-reported value of the collateral declines, 
it may trigger liquidation even if the trader’s directional position remains 
solvent. Collateral is returned to the trader once the position is closed, 
provided liquidation conditions are not triggered.
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 	y Funding Rates: Since perpetual contracts do not expire, funding rates are 
used to align the contract price with the spot market price. These rates are 
calculated and exchanged at regular intervals typically every eight hours, 
though some protocols settle hourly or even continuously and fluctuate 
dynamically based on the imbalance between long and short open 
interest. Depending on market conditions, traders on one side of the trade 
(long or short) compensate the other side. For example, if long positions 
dominate, longs pay a funding fee to shorts, and vice versa.

 	y Liquidation Mechanisms: If the market price moves significantly against 
a trader’s position, the value of the collateral may become insufficient 
to cover potential losses. In such cases, the position is liquidated either 
partially or in full, depending on the protocol’s design to protect the 
system and its liquidity providers. Some protocols employ partial 
liquidation, closing only enough of the position to restore the margin 
ratio, which reduces the severity of loss for the trader; others liquidate the 
entire position at once. Liquidations are typically triggered automatically 
by smart contracts once predefined margin thresholds are breached and 
are often executed with the assistance of external actors such as keepers 
or liquidation bots, which monitor on-chain conditions and submit 
transactions to initiate the process. The specific thresholds and execution 
mechanics depend on the trader’s leverage, collateral, and the protocol’s 
risk parameters.

9
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By combining the decentralization and transparency of blockchain technology 
with the mechanics of derivatives trading, Perp DEXs unlock new opportunities 
for accessing price exposure in a non-custodial and globally permissionless 
manner.

For users, this means the ability to speculate on asset price movements, 
hedge existing spot holdings, or manage portfolio exposure without 
transferring custody of funds to centralized intermediaries. From a system 
design perspective, these platforms adhere to core decentralization principles: 
non-custodial asset management, on-chain execution of trading and risk 
logic, transparent pricing and liquidation rules, and permissionless access 
enforced by smart contracts. Together, these features enable Perp DEXs to 
deliver advanced trading functionality while preserving user ownership and 
verifiability, positioning them as a key component of decentralized finance that 
extends traditional derivatives concepts into blockchain-native systems.

Figure 1. Trade Flow Diagram
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2. 
 
Inside Trades in a Perp DEX
 
Imagine two friends, Sameer and Aisha, exploring the world of Perp DEXs 
together. Sameer is bullish on ETH and decides to go long while Aisha expects 
the price of ETH to decline and chooses to go short. As they discuss their 
trades, they break down how the transaction is handled across both the front-
end and back-end.

11
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2.1 Front-End of the Trade

 	y Sameer and Aisha take opposing positions on ETH using a Perp DEX. They 
reference the current ETH price from the DEX, which is $2,000.

 	y Sameer’s Long Position
 	y Sameer explains: “I believe that the current price of $2,000 will go up, so 

I’m opening a long position with $200 USDC as collateral and using 3x 
leverage.”

 	y “This means I can control a position worth $600 USDC [3 times my 
collateral]. With ETH at $2,000, this gives me a position size of: 
$600 ÷ $2,000 = 0.3 ETH.”

 	y “If ETH rises to $2,100, my position is now worth: 
0.3 ETH × $2,100 = $630 USDC.”

 	y “My unrealized profit is the difference between the new value and the 
original value of my position: 
$630 - $600 = $30 USDC profit (before fees and funding costs).”

 	y Aisha’s Short Position
 	y Aisha adds, “Now, let’s say I’m taking the opposite side of the trade. 

I believe ETH will fall, so I’m opening a short position with $100 USDC as 
collateral and using 5x leverage.”

 	y “This means I can control a position worth $500 USDC [5 times my 
collateral]. With ETH at $2,000, this gives me a position size of: 
$500 ÷ $2,000 = 0.25 ETH.”

 	y “If ETH drops to $1,900, my position is now worth: 
0.25 ETH × $1,900 = $475 USDC.”

 	y “Because I am short, my profit moves inversely to the price when the 
price falls, I gain. My unrealized profit is the difference between the 
original value of my position and the new value: 
$500 - $475 = $25 USDC profit [before fees and funding costs].”

12



Unpacking Perpetual Decentralized Exchanges

13

Figure 2. Front-end of the trade
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2.2 Back-End of the Trade

 	y The Perp DEX connects to 
decentralized price oracles to 
obtain near real-time market 
prices for ETH (e.g., $2,000 per 
ETH). These oracles aggregate 
price data from multiple off-chain 
sources, including centralized 
exchanges and market makers, 
and publish a consolidated value 
on-chain using methods such as 
medianized price feeds or time-
weighted average prices (TWAPs) 
to reduce the influence of outliers 
and short-lived price spikes. By 
combining inputs from diverse 
sources and using cryptographic 
and economic incentives, oracle 
networks reduce reliance on 
any single data provider and 
improve resilience against price 
manipulation. These oracle feeds 
are then used by the protocol 
to compute profits and losses 
(PnL), margin requirements, and 
liquidation thresholds. 

 	y The DEX uses smart contracts to: 
 	y Lock Sameer’s and Aisha’s 

collateral
 	y Track ETH prices via oracle 

feeds
 	y Calculate and update their PnL
 	y Monitor margin ratios and 

liquidation risks. 
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 	y Tracking Sameer’s Long Position
 	y The DEX calculates the liquidation price for Sameer’s long position, 

which uses $200 USDC as collateral and 3× leverage, controlling a $600 
position (0.3 ETH). 

 	y Formula for Liquidation Price (Long Position): 
Liquidation Price = Entry Price × (1 – (Collateral ÷ Position Size)) 

 	y Entry Price = $2,000
 	y Collateral = $200
 	y Position Size = $600

Liquidation Price = $2,000 × (1 – ($200 ÷ $600)) 
Liquidation Price = $2,000 × 0.6667 = $1,333 

 	y If ETH falls to $1,333, Sameer’s position will be liquidated. Note that in 
practice, the actual liquidation price also accounts for maintenance 
margin requirements and accumulated fees, which slightly shift the 
threshold from this simplified estimate. At this point, his collateral is 
insufficient to cover the losses, and the DEX automatically closes the 
position to protect protocol liquidity. 

 	y Tracking Aisha’s Short Position
 	y The DEX calculates the liquidation price for the short position, which 

uses $100 USDC as collateral and 5× leverage based on frequently 
updated oracle prices, which are published on-chain at sub-minute 
intervals or upon significant market movements, controlling a $500 
position (0.25 ETH)

 	y Formula for Liquidation Price (Short Position):
Liquidation Price = Entry Price × (1 + (Collateral ÷ Position Size))

 	y Entry Price = $2,000
 	y Collateral = $100
 	y Position Size = $500

Liquidation Price = $2,000 × (1 + ($100 ÷ $500))
Liquidation Price = $2,000 × 1.2 = $2,400 

 	y If ETH rises to $2,400, Aisha’s position will be liquidated, as her collateral 
can no longer absorb the losses. The DEX automatically closes the 
position based on protocol-defined risk parameters.
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Table 2. Summary of the transaction



Unpacking Perpetual Decentralized Exchanges

17

Figure 3. Back-end of the trade
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3. 
 
The Essential Components of Decentralized 
Derivative Markets
 
Perpetual DEXs are built on a set of core components that collectively enable 
decentralized derivatives trading. These elements underpin the platform’s 
functionality, security, and efficiency while allowing traders such as Sameer and 
Aisha to take directional positions through long and short exposure.

Figure 4. Essential components
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The essential components of a Perp DEX are discussed in the following 
subsections.

3.1 Liquidity

Liquidity is the backbone of any decentralized exchange (DEX), and its 
importance is magnified in the context of Perpetual DEXs. It ensures that 
traders can open and close positions at predictable prices with minimal 
market impact. Insufficient liquidity leads to slippage, a condition where the 
execution price deviates from the expected price due to limited market depth. 
In practical terms, liquidity enables markets to function efficiently, enabling 
seamless transactions even during periods of high trading activity.

In Perp DEXs, liquidity plays a dual role: facilitating trade execution and 
absorbing the risks associated with leveraged positions, funding rate 
imbalances, and liquidations. Unlike spot markets, where transactions involve 
direct asset exchange, Perp DEX liquidity must support the synthetic nature 
of perpetual contracts and handle the additional complexity of derivative 
products.

3.1.1 Sources of Liquidity in Perp DEXs

 	y Liquidity Pools (AMMs): Many Perp DEXs rely on liquidity pools, where 
liquidity providers (LPs) contribute assets such as ETH, BTC, or USDC to a 
shared pool that collectively acts as the counterparty to trader positions. 
When a trader opens a long or short position, the pool effectively assumes 
the opposing side of the trade.  For example, GMX uses a shared pool 
called the GLP (GMX Liquidity Pool), composed of a diversified basket of 
assets with which traders interact directly. To mitigate imbalances and 
directional risk arising from trader activity, such platforms implement 
mechanisms including dynamic pricing, utilization-based fees, caps 
on open interest, asset weighting constraints, and funding rate or fee 
adjustments that incentivize rebalancing. These controls help maintain 
pool solvency and align incentives between traders and liquidity providers. 

Advantages: Fully decentralized and accessible to any participant 
willing to provide liquidity. 

Challenges: Pool imbalances (e.g., too much ETH and not enough 
stablecoins) can lead to higher fees or funding rate fluctuations.
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 	y Order Book Liquidity: Some Perp DEXs, such as dYdX, utilize an order 
book model in which liquidity is provided by market makers and traders 
submitting bids and asks. This setup mirrors centralized exchanges, 
offering high precision and low slippage for trades. 

Advantages: Provides a highly competitive environment for price 
discovery, ensuring tight spreads and efficient execution.

Challenges: Order book models often rely on off-chain infrastructure, 
introducing some degree of centralization.

 	y Synthetic Liquidity (vAMMs): Platforms such as Perpetual Protocol 
employ virtual Automated Market Makers (vAMMs) to simulate liquidity 
without requiring real capital. Instead of relying on actual assets, prices are 
determined algorithmically based on supply and demand dynamics. 

Advantages: Reduces the need for large capital reserves upfront, 
making the system more capital efficient. 

Challenges: Prone to slippage during high volatility and may not handle 
large trades as effectively as real liquidity pools.

20
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Figure 5. Sources of liquidity in Perp DEXs
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3.1.2 Why Liquidity Matters in Perp DEXs?

Understanding why liquidity matters requires looking beyond trade execution 
to the broader systemic role it plays in supporting leveraged positions, 
managing protocol risk, and maintaining market stability.

 	y Minimizing Slippage: Deep liquidity ensures that execution prices closely 
match expected prices, even for large orders, reducing market impact and 
improving trade efficiency.

 	y Absorbing Risk: Liquidity providers (LPs) assume the counterparty risk 
of trader positions, particularly in AMM-based systems. This exposure is 
compensated through trading fees and funding rate payments.

 	y Supporting Leverage: Leveraged trading increases position sizes relative 
to posted collateral, requiring robust liquidity to absorb sudden margin 
calls, liquidations, or large directional trades. 

3.1.3 Challenges in Maintaining Liquidity

Despite its critical importance, sustaining deep and reliable liquidity in Perp 
DEXs presents several ongoing challenges that protocol designers and liquidity 
providers must navigate.

 	y Market Volatility: Rapid price movements can create imbalances in 
liquidity pools and expose LPs to directional losses as they effectively act as 
the counterparties to leveraged traders.

 	y Capital Efficiency: Platforms must strike a balance between attracting 
sufficient liquidity and ensuring capital is used efficiently.

 	y Incentivizing Liquidity Providers: Platforms often offer rewards, such 
as trading fees or token incentives, to encourage LPs to contribute 
liquidity. However, these rewards must be sustainable to avoid long-term 
dependency. 

22
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3.2 Oracles

Oracles are a foundational component for Perpetual DEXs, serving as the 
bridge between the blockchain and external market data. Since perpetual 
contracts are derivatives that track the price of an underlying asset (like ETH 
or BTC), accurate and real-time price data is critical for calculating profits, 
losses, funding rates, and liquidation thresholds. Oracles ensure that Perp DEXs 
remain functional and fair by delivering tamper-proof price feeds.

3.2.1 How Oracles Work in Perp DEXs

Oracles aggregate price data from multiple sources, including centralized 
exchanges, decentralized exchanges, and other financial markets. This 
aggregated data is then fed into the Perp DEX’s smart contracts to determine 
key metrics like the current price of the underlying asset.

 	y Examples: 
 	y Chainlink: A widely used decentralized oracle network that pulls 

price data from multiple sources, ensuring reliability and resistance to 
manipulation.

 	y Pyth Network: A specialized oracle for high-speed financial data, often 
used in low-latency environments.

Oracles ensure that Sameer and Aisha’s trades are based on the real-world 
price of ETH (e.g., $2,000) and provide the data needed to calculate their 
profits, losses, and liquidation prices.

3.2.2 Challenges with Oracles

While oracles are indispensable, their design introduces several technical and 
economic challenges that can affect the reliability and fairness of a Perp DEX.

 	y Latency: Delays in price updates can result in outdated data, potentially 
leading to inaccurate liquidations or misaligned funding rate calculations.

 	y Manipulation: If oracle inputs or aggregation mechanisms are 
compromised, attackers may distort reported prices, triggering wrongful 
liquidations or enabling traders to extract profits unfairly at the expense of 
the protocol and other participants.

 	y Reliability: Oracles must consistently provide accurate data even during 
extreme market conditions, such as high volatility or network congestion.
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3.2.3 Importance of Oracles

Without oracles, Perp DEXs would be unable to track the real-time price of 
underlying assets, making it impossible to calculate accurate trading metrics. 
This would fundamentally undermine both the trust and functionality of 
the platform. By providing tamper-proof and timely data, oracles serve as a 
cornerstone of decentralized derivatives markets.

3.3 Order Matching Mechanisms

Order matching mechanisms determine how trades are executed on Perp 
DEXs. Unlike spot DEXs, which facilitate direct asset swaps, Perp DEXs trade 
derivative contracts that provide synthetic exposure to an underlying asset and 
therefore require specialized execution logic. To ensure fair and robust trade 
execution, these platforms typically incorporate safeguards such as oracle-
based pricing to prevent execution at manipulated levels, slippage and price-
impact limits, and circuit breakers that temporarily halt trading during periods 
of extreme volatility. In some designs, fallback mechanisms, such as switching 
to alternative oracle feeds or pausing order execution, are implemented to 
protect traders and liquidity providers during abnormal market conditions or 
oracle failures.

3.3.1 Types of Order Matching Mechanisms

 	y Order Book Model
 	y In this model, traders submit buy and sell orders that are matched 

by the DEX. The order book structure mirrors traditional centralized 
exchanges and provides granular control over trade execution. For 
example, dYdX uses an off-chain order book where market makers 
supply liquidity and traders are matched before being settled on-chain.

 	y Advantages: High execution precision, minimal slippage, and 
efficient price discovery.

 	y Challenges: Relies on off-chain components, reducing 
decentralization.
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 	y Automated Market Maker (AMM) Model
 	y AMMs execute trades against liquidity pools rather than matching 

buyers and sellers directly. Prices are determined algorithmically based 
on the pool composition and trading activity. For instance, GMX uses a 
GLP pool that acts as the counterparty to trader positions.

 	y Advantages: Fully decentralized and accessible to anyone willing 
to provide liquidity.

 	y Challenges: Prone to slippage, especially during volatile markets.
 	y Virtual AMM (vAMM) Model

 	y vAMMs simulate liquidity without requiring real assets in a pool. Instead, 
prices are algorithmically determined based on demand and supply. 
Perpetual Protocol uses vAMMs to create synthetic liquidity.

 	y Advantages: More capital-efficient, requiring less real liquidity 
upfront.

 	y Challenges: May struggle with large trades and extreme volatility. 

3.3.2 Importance of Order Matching

Order matching mechanisms ensure seamless trade execution, allowing 
traders like Sameer and Aisha to confidently open and close positions at 
predictable prices. The choice of mechanism directly impacts factors like 
slippage, user experience, and decentralization, making it a critical design 
decision for Perp DEXs.

25
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3.4 Funding Rates

Funding rates are a unique feature of perpetual contracts that ensure their 
price remains in sync with the spot market. Since perpetual futures have no 
expiration date, funding rates act as a balancing mechanism between long and 
short positions.

3.4.1 How Funding Rates Work

 	y If the perpetual contract price is higher than the spot price of the 
underlying asset, longs pay shorts. This incentivizes more traders to take 
short positions, pushing the perpetual price back toward the spot price.

 	y Conversely, if the perpetual price is below the spot price, shorts pay longs, 
encouraging more longs to enter the market.

For example, in Sameer and Aisha’s case:

 	y If there are too many traders going long on ETH, Sameer (long) would 
pay a funding fee to Aisha (short).

 	y If the market shifts and more traders go short, Aisha would pay a fee to 
Sameer.

Funding rates are typically calculated and paid at regular intervals, such as 
every eight hours.

3.4.2 Challenges with Funding Rates

 	y Volatility: Sharp market movements can cause funding rates to spike, 
making it expensive to hold positions for extended periods.

 	y Imbalances: If one side of the market becomes overwhelmingly dominant 
(e.g., too many longs), funding rates alone may not be enough to restore 
balance. 

3.4.3 Importance of Funding Rates

Funding rates ensure that perpetual contracts remain closely tied to the spot 
market, preventing significant price discrepancies. They also create a dynamic 
balance between long and short positions, ensuring market stability over time.



Unpacking Perpetual Decentralized Exchanges

27

3.5 Liquidation Mechanisms

Liquidation mechanisms protect Perp DEXs and their liquidity providers 
from losses when traders’ positions become unprofitable. When a trader’s 
collateral is no longer sufficient to cover potential losses, the DEX automatically 
liquidates their position to prevent further risk.

3.5.1 How Liquidation Works

 	y For long positions, liquidation occurs when the price of the underlying 
asset drops below a certain threshold.

 	y For short positions, liquidation happens when the price rises above the 
threshold. 

The liquidation threshold is determined by the trader’s leverage and collateral. 
For example:

 	y Sameer’s long position (3× leverage, $200 collateral) has a liquidation price 
of $1,333.

 	y Aisha’s short position (5× leverage, $100 collateral) has a liquidation price of 
$2,400. 

If the market price hits these levels, the DEX automatically closes their 
positions, using their collateral to cover the losses.

27
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3.5.2 Challenges with Liquidation

 	y Unfair Liquidations: Delayed price updates from oracles can, in rare cases, 
result in unnecessary or premature liquidations during periods of high 
market volatility. In practice, such incidents are infrequent on mature 
Perp DEXs, as most protocols rely on high-frequency oracle updates 
and multiple redundancy mechanisms. To mitigate this risk, platforms 
commonly enforce maximum oracle age constraints, use time-weighted 
average prices (TWAPs), aggregate data from multiple oracle providers, 
and implement liquidation buffers or grace margins that reduce sensitivity 
to short-lived price spikes. Together, these measures help minimize the 
likelihood of wrongful liquidations while preserving system safety.

 	y Market Impact: Large liquidations can trigger sharp price movements, 
potentially leading to cascading liquidations and systemic stress across the 
protocol. 

3.5.3 Importance of Liquidation Mechanisms

Liquidation mechanisms ensure the safety and stability of the Perp DEX by 
preventing traders from losing more than their collateral. They also protect the 
liquidity pool or counterparty from bearing excessive losses, maintaining the 
integrity of the platform.

3.6 Smart Contracts

Smart contracts are the foundational layer of any decentralized exchange, 
including Perp DEXs. These self-executing programs operate on the blockchain 
networks and enable trustless automation of key processes such as trade 
execution, collateral management, funding rate calculations, and liquidation. 
By removing intermediaries, smart contracts ensure that all transactions are 
transparent, secure, and immutable.

28
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3.6.1 Role of Smart Contracts in Perp DEXs

Smart contracts perform several critical functions in Perp DEXs, including:

 	y Collateral Management
 	y When traders like Sameer and Aisha open positions, the smart contracts 

lock their collateral (e.g., USDC, ETH) in a secure escrow. This collateral 
serves as a security deposit to cover potential losses.

 	y The smart contract continuously monitors the position’s health, 
ensuring that collateral remains sufficient to support the trade.

 	y Trade Execution
 	y Smart contracts handle the opening and closing of long and short 

positions. They calculate the required margin, leverage, and position size 
based on the trader’s inputs, ensuring that trades are executed fairly and 
accurately.

 	y For instance, when Sameer opens a long position with 3× leverage, 
the smart contract calculates his position size (0.3 ETH) and locks the 
necessary collateral ($200 USDC).

 	y Funding Rate Processing
 	y Funding rates, which keep perpetual contract prices aligned with 

the spot market, are calculated and distributed by smart contracts. 
These payments are made directly between traders, with no need for 
intermediaries.

 	y For example, if Sameer (long) owes Aisha (short) a funding fee, the 
contract automatically deducts it from his collateral and credits it to 
Aisha.

 	y Liquidation Mechanisms
 	y Smart contracts automatically trigger liquidations when a trader’s 

collateral falls below the required margin, protecting the liquidity pool or 
counterparty from incurring excessive losses. For example, if ETH drops 
to $1,333, the smart contract automatically liquidates Sameer’s position, 
using his collateral to cover the loss. However, liquidity providers may 
face impermanent loss, particularly during periods of high volatility, if 
funding payments do not sufficiently offset their exposure. Some Perp 
DEXs may also have limited liquidity, which can result in large slippage 
or unfair pricing for sizable trades. In extreme market movements, 
multiple leveraged positions could be force-liquidated in quick 
succession, potentially amplifying price swings and losses across the 
platform.
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 	y Fee Distribution
 	y Trading fees, funding fees, and liquidation penalties are distributed by 

smart contracts to liquidity providers, stakers, or the protocol itself. This 
incentivizes participation in the ecosystem. 

3.6.2 Advantages of Smart Contracts

The use of smart contracts in Perp DEXs introduces several key advantages 
that differentiate decentralized derivatives platforms from their centralized 
counterparts.

 	y Trustless Automation: Traders don’t need to trust a centralized entity to 
manage their trades or collateral. Smart contracts execute predefined rules 
without human intervention.

 	y Transparency: All interactions with smart contracts are recorded on the 
blockchain, ensuring full transparency for users.

 	y Security: Once deployed, smart contracts are immutable, meaning their 
logic cannot be altered. This reduces the risk of tampering or fraud. 

3.6.3 Challenges with Smart Contracts

Despite their benefits, smart contracts also introduce a distinct set of risks and 
limitations that must be carefully managed in the design and operation of 
Perp DEXs.

 	y Vulnerabilities: Bugs or exploits in smart contract code can lead to 
significant losses. For example, poorly written liquidation logic or collateral 
calculations can be exploited by attackers.

 	y Complexity: The more features a Perp DEX offers, the more complex its 
smart contracts become. This increases the risk of unforeseen issues.

 	y Network Congestion or Downtime: Delays in transaction processing 
can prevent timely order execution or liquidations, potentially resulting in 
larger losses or unfair liquidations.

 	y Oracle and Logic Manipulation: Compromised or manipulated oracle 
prices, as well as errors in funding rate or margin calculations, can lead to 
wrongful liquidations or unjust profits.
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 	y Gas Costs: On-chain interactions with smart contracts can incur high 
gas fees, particularly during periods of network congestion. Many Perp 
DEXs mitigate these costs by deploying on Layer 2 solutions or alternative 
blockchains with lower transaction fees, allowing traders to execute 
positions more efficiently without compromising decentralization or 
security. 

3.6.4 Examples of Perp DEXs

 	y dYdX: dYdX uses smart contracts to manage collateral, execute trades, and 
settle funding rates. However, its order books and trade matching engine 
operate off-chain, meaning that trade matching and order prioritization 
are handled by centralized servers, while final settlement and margin 
calculations occur on-chain.
 	y Strength: Efficient execution with hybrid on-chain/off-chain 

infrastructure.
 	y Challenge: Partial reliance on off-chain systems reduces 

decentralization.
 	y GMX: GMX’s smart contracts manage the GLP liquidity pool, handle trades 

directly against the pool, and distribute fees to liquidity providers.
 	y Strength: Fully decentralized and transparent.
 	y Challenge: Pool imbalances can affect performance.

 	y Perpetual Protocol: Perpetual Protocol’s smart contracts power its vAMM, 
which simulates liquidity and calculates prices algorithmically.
 	y Strength: Capital-efficient and entirely on-chain.
 	y Challenge: Prone to slippage during high volatility. 

3.6.5 Importance of Smart Contracts in Perp DEXs

Smart contracts are the heart of Perp DEXs, enabling every aspect of the 
trading process to function seamlessly in a decentralized manner. By 
automating complex operations like collateral management, funding 
payments, and liquidations, smart contracts eliminate the need for 
intermediaries, ensuring a secure and transparent trading environment. 
However, their reliability depends on robust design, thorough regular audits, 
and community trust, making them both a foundational strength and a 
potential vulnerability for perpetual DEX platforms.
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3.7 A Summary of Leading DEXs
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Table 3. Key characteristics of leading Perpetual DEXs across blockchains

Note: Key characteristics of leading Perpetual DEXs across blockchains 
(compiled from publicly available protocol documentation and DeFi analytics 
platforms, including DefiLlama, as of Q1 2026; daily volume figures are 
approximate). 
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4. 
 
The Future of Decentralized Exchanges (DEXs): 
Opportunities and Challenges
 
Decentralized exchanges (DEXs) have transformed the financial landscape 
by enabling users to trade assets in a trust-minimized environment without 
relying on intermediaries. However, as the DeFi ecosystem expands, perpetual 
DEXs face structural and operational challenges that must be addressed to 
unlock their full potential. The future of DEXs will depend on resolving these 
issues through innovations in cross-platform liquidity, oracle diversification, 
expansion into emerging blockchain ecosystems, and the integration of DAO 
governance and AI-driven systems.

4.1 Current Challenges in DEXs

 	y Fragmented Liquidity
 	y Liquidity in DEXs is often siloed within individual blockchains or 

platforms. For example, Ethereum-based DEXs like dYdX and Arbitrum-
based DEXs like GMX operate independently, leading to fragmented 
liquidity pools.

 	y This fragmentation results in inefficiencies, such as higher slippage and 
reduced capital efficiency, especially for large trades.

 	y Overleveraging by Retail Traders
The permissionless nature of DEXs, often combined with the absence of 
identity checks or KYC requirements, enables retail traders to access high 
leverage with minimal barriers. While this improves accessibility, it can also 
encourage irresponsible trading behavior, especially among inexperienced 
users, leading to significant losses and frequent liquidations.
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 	y Reliance on Limited Oracles
 	y While Chainlink dominates the oracle space, the lack of diversity in data 

providers increases systemic risk. A failure or compromise in a major 
oracle system could disrupt multiple perpetual DEXs across chains.

 	y Additionally, current oracles face challenges with latency during 
periods of high volatility, which can lead to delayed updates, inaccurate 
liquidations, or unfair pricing.

 	y Poor Risk Management
Many users underestimate market volatility, funding rate dynamics, or liq-
uidation thresholds when trading perpetual contracts. Inadequate under-
standing of leverage, margin requirements, and funding costs can result 
in rapid depletion of collateral and account liquidation, particularly during 
periods of heightened market volatility.

 	y Barriers to Entry for New Blockchains
 	y Despite offering high throughput, low transaction cost, and strong 

reliability, many high-performance blockchains, such as Algorand, 
lack mature Perpetual DEX ecosystems. This gap is primarily driven 
by ecosystem-level constraints rather than protocol limitations. Perp 
DEXs require deep and active liquidity, reliable low-latency oracle 
infrastructure, and a sufficiently large trader base to sustain funding 
rates and risk mechanisms. Newer or less DeFi-dense ecosystems often 
struggle to bootstrap these components simultaneously. Additionally, 
developer tooling, battle-tested smart contract frameworks, and 
composability with existing DeFi primitives tend to be more mature 
in ecosystems like Ethereum and its Layer 2 networks, creating strong 
network effects that discourage migration. As a result, even technically 
capable blockchains remain underutilized for derivatives trading until 
liquidity, oracle support, and developer adoption reach critical mass.

 	y Governance and Decentralization
 	y While many DEXs claim to be decentralized, decision-making is often 

controlled by core teams or centralized entities. This undermines the 
core ethos of DeFi, creating mistrust among users.

 	y The lack of robust DAO (Decentralized Autonomous Organization) 
governance models limits community participation in shaping the 
future of these platforms.

 	y Lack of AI Integration
 	y Most DEXs operate with static systems that require manual updates and 

human oversight. This limits their ability to adapt dynamically to market 
changes, optimize liquidity, or enhance user experiences. 
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4.2 Options for the Future

4.2.1 Cross-Platform Liquidity

 	y To solve liquidity fragmentation, DEXs must adopt cross-chain liquidity 
aggregation. This would allow users to access a unified liquidity pool across 
multiple blockchains, improving efficiency and trade execution.

 	y Technologies Enabling Cross-Platform Liquidity
 	y Interoperability Protocols: Tools like LayerZero and Cosmos IBC (Inter-

Blockchain Communication) enable cross-chain messaging and asset 
coordination, which can facilitate the movement of liquidity across 
blockchains. While these protocols have been deployed in production 
and are used by multiple networks and applications, large-scale, fully 
trust-minimized cross-platform liquidity remains an evolving area. Many 
implementations are still being tested under real-world conditions, 
and they introduce additional complexity and security considerations, 
meaning their effectiveness at scale is still maturing rather than fully 
proven.

 	y Cross-Chain Bridges: Advanced bridges can transfer liquidity between 
chains without compromising security (e.g., Synapse Protocol, 
ThorChain).

 	y Benefits
 	y Reduced Slippage for Traders: By aggregating liquidity across multiple 

platforms or blockchains, deeper effective liquidity becomes available 
at each price level. This reduces price impact on large orders, improves 
execution quality, and enables traders to enter and exit positions more 
efficiently, even during periods of high market activity.

 	y Greater Capital Efficiency for Liquidity Providers: Shared or 
interoperable liquidity allows LP capital to be utilized across multiple 
markets simultaneously rather than being confined to a single protocol. 
This can increase fee generation opportunities, reduce idle capital, 
and improve risk-adjusted returns, as exposure is distributed across a 
broader set of trading activities.

 	y A More Unified and Scalable DeFi Ecosystem: Cross-platform liquidity 
reduces ecosystem fragmentation by enabling seamless interaction 
between protocols and blockchains. This promotes composability, 
supports larger and more complex financial applications, and improves 
the scalability of decentralized finance by allowing growth without 
requiring liquidity to be repeatedly redeployed across isolated platforms. 
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4.2.2 Oracle Diversification

 	y The future of DEXs requires a broader range of oracles to reduce reliance 
on a single provider like Chainlink. By incorporating alternative oracles and 
decentralized data networks, DEXs can improve resiliency and accuracy.

 	y Potential Oracle Solutions
 	y Pyth Network: Designed specifically to serve latency-sensitive DeFi 

applications, particularly derivatives and perpetual markets. Pyth 
sources high-frequency price data directly from professional market 
makers and exchanges, making it well-suited for Perp DEXs on high-
throughput blockchains such as Solana and, increasingly, other 
ecosystems. While not exclusive to DEXs, its architecture is optimized for 
trading protocols.

 	y UMA (Universal Market Access): Provides a flexible oracle framework 
rather than fixed price feeds. UMA enables protocols to define custom 
oracle logic and dispute mechanisms tailored to specific contract 
requirements, which is useful for bespoke financial products, including 
synthetic assets and certain Perp DEX designs.

 	y Decentralized AI-Powered Oracles: These remain largely experimental. 
While not purpose-built for DEXs today, such systems aim to enhance 
data aggregation, anomaly detection, and robustness by applying 
machine learning techniques. Their applicability to Perp DEXs is still 
under research and has not yet been proven at scale.

 	y Benefits
 	y Increased redundancy and reduced single points of failure.
 	y Faster price updates for better trade execution and liquidation logic. 

37
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 	y Exploring New Blockchains
 	y Blockchains like Algorand, Near Protocol, and Cardano offer untapped 

potential for perpetual DEXs. For example: 
 	y Algorand: Known for its speed, low transaction costs, and reliability, 

Algorand is well-suited for high-frequency trading and derivatives 
markets.

 	y Opportunities on Algorand
 	y Perpetual DEXs leveraging Algorand’s fast finality could provide near-

instant trade execution.
 	y Low costs make it accessible for smaller traders, reducing entry barriers.
 	y As Algorand grows its developer ecosystem, it could become a hub for 

innovative DeFi applications.
 	y Challenges

 	y Building liquidity and user adoption on newer blockchains takes time.
 	y Limited developer tools compared to Ethereum or Solana. 

4.2.3 DAO Governance Models

 	y Fully decentralized governance through DAOs can ensure that perpetual 
DEXs remain transparent, community-driven, and aligned with user 
interests.

 	y How DAOs Can Shape DEXs
 	y Proposal and Voting Systems: Community members can vote on 

key decisions, such as liquidity incentives, fee structures, and protocol 
upgrades.

 	y Treasury Management: DAOs can manage funds collected from trading 
fees to incentivize liquidity providers or fund platform improvements.

 	y Examples
 	y Uniswap DAO: Governs Uniswap’s protocol upgrades and fee structures, 

and treasury management through token-holder voting. While there is 
no universally accepted standard for measuring DAO success, several 
practical metrics and best practices have emerged from Uniswap 
and similar DAOs. These include sustained protocol usage and fee 
generation, timely and transparent execution of governance proposals, 
broad voter participation, and the ability to fund and support long-
term ecosystem development. Additionally, practices such as proposal 
forums, staged governance processes, and the use of delegated voting 
have helped improve decision quality and reduce governance friction.
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 	y Synthetix DAO: Oversees protocol incentives, parameter updates, 
and development priorities through on-chain governance and core 
contributor councils. Similar to other mature DeFi DAOs, Synthetix has 
developed governance practices aimed at balancing rapid iteration 
with risk management. Emerging indicators of effective governance 
include the protocol’s ability to adjust incentive structures in response 
to market conditions, maintain collateralization and system solvency, 
and coordinate upgrades across multiple components. The use of 
specialized councils, clear proposal processes, and active community 
discussion has helped streamline decision-making although challenges 
such as governance complexity and voter participation remain.

 	y Benefits
 	y Ensures decentralization and aligns the platform’s growth with user 

needs.
 	y Increases community trust and engagement. 

4.2.4 AI-Powered Enhancements

 	y Artificial intelligence (AI) can play a transformative role in the future of 
DEXs by enhancing automation, efficiency, and user experience.

 	y Applications of AI in DEXs
 	y Dynamic Liquidity Optimization: AI algorithms could analyze market 

trends and rebalance liquidity pools in real time to minimize slippage 
and improve capital efficiency.

 	y Predictive Oracles: AI-driven oracles could forecast price movements 
or volatility, improving the accuracy of liquidation mechanisms and 
funding rate adjustments.

 	y Personalized User Experience: AI chatbots and recommendation 
systems could guide users to the best trading pairs, leverage options, or 
risk management strategies.
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 	y Challenges
 	y Computational Constraints: 

Integrating AI into DeFi 
protocols requires substantial 
computational resources, 
which are impractical to 
execute fully on-chain due 
to cost and performance 
limitations. As a result, most 
current implementations rely 
on off-chain computation, 
with only the final outputs or 
verification proofs submitted 
on-chain. Some protocols also 
explore the use of side-chains 
or Layer 2 networks to reduce 
costs while preserving security 
guarantees.

 	y Transparency and Trust: 
Ensuring transparency of AI-
driven decision-making is 
essential for user trust. DeFi 
protocols typically address 
this by open-sourcing 
models and inference logic, 
publishing verifiable inputs 
and outputs on-chain, 
and, in some cases, using 
cryptographic verification 
techniques to validate off-
chain computations. Despite 
these measures, achieving full 
interpretability and trustless 
verification of AI systems 
remains an open research 
challenge.
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Conclusion 

Perpetual Decentralized Exchanges represent a significant evolution in 
how derivatives markets can operate, removing centralized intermediaries, 
enabling non-custodial trading, and embedding risk management directly 
into transparent, on-chain smart contracts. This paper has unpacked the 
core mechanics that make Perp DEXs function, from leverage and collateral 
management to funding rates, liquidation mechanisms, oracle systems, order 
matching, and smart contract architecture.

While these platforms have demonstrated the viability of decentralized 
derivatives trading, important challenges remain. Fragmented liquidity across 
blockchains, reliance on a limited set of oracle providers, the complexity of 
smart contract security, and the risks faced by retail traders using high leverage 
all require continued attention. The path forward will depend on innovations in 
cross-chain interoperability, oracle diversification, DAO-driven governance, and 
the thoughtful integration of AI-powered tools, each of which must be pursued 
without compromising the transparency, security, and permissionless access 
that define decentralized finance.

As decentralized finance matures, Perp DEXs are positioned to become a 
foundational layer of global financial infrastructure, one where market access, 
execution, and risk management are governed not by intermediaries but by 
open, verifiable, and programmable systems. The continued development of 
these platforms will shape the future of derivatives trading and, more broadly, 
the trajectory of decentralized finance.
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