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Abstract

A decentralized auction system that is decentralized is proposed to solve the many limitations that
occur with traditional DeFi order flow management. Those limitations often come from centralized
coordination and poor transaction execution. The framework enables the development of intent-driven
auctions to improve liquidity discovery while allowing independent solvers to join seamlessly, separating
the execution logic from application-specific functionality. As a result, one does not have to depend on
intermediaries for routing or executing the transaction. The architecture is also compatible with alternative
auction mechanisms. This not only permits a broad range of customizable decentralized applications
(dApps) but also provides a path to incorporate future developments, such as secure computation and
cryptographic advances, ensuring the continuous evolution of ecosystems. Its modular design fosters
interoperability between applications, allowing different parts to evolve independently but still work
well together in the larger ecosystem. Simultaneously, it encourages transparency in competition among
solvers, strengthens decentralization across the MEV supply chain, and mitigates opportunities for rent
extraction by centralised actors. Faster execution of transactions and increased coordination of liquidity
will reduce costs and improve efficiency across blockchain networks. Moreover, the architecture provides a
flexible and workable mechanism to manage cross-chain order flows. It enables safe, reliable and efficient
execution, while respecting the foundational decentralized principles of modern blockchain systems.
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1. Introduction

The rapid growth of decentralized finance (DeFi) has exposed significant challenges in transaction
execution efficiency and market structure design. Maximum Extractable Value (MEV) represents one
of the most pressing concerns, where sophisticated actors capture value that rightfully belongs to end
users [1]. Traditional DeFi interfaces often expose users to suboptimal execution prices and hidden
costs, while centralized order flow aggregation creates systemic risks [2]. Existing solutions such as
UniswapX, CowSwap, and linch Fusion have demonstrated early success by implementing MEV-aware
execution mechanisms, with UniswapX alone processing over $3 billion in volume since its soft launch
[3, 4]. However, these implementations suffer from centralization tendencies, where top solvers control
80-90% of transaction volume, potentially reducing competitive pressures and innovation [5]. This
concentration mirrors traditional finance issues where payment-for-order-flow practices generated $3.8
billion in revenue for major brokerages in 2021 [6]. The proposed framework addresses these challenges
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through a generalized execution abstraction protocol that facilitates programmable MEV mitigation at
the application layer. By minimizing complexity and cost associated with deploying application-specific
order flow auctions (OFAs), it supports both intent-centric and backrun auction mechanisms [7]. The
unified EntryPoint contract enables permissionless order flow across any EVM-compatible blockchain,
reducing barriers to entry for new applications and solvers.

The modular architecture allows developers to adopt emerging technologies seamlessly, including
privacy-preserving verifiable computation and novel consensus mechanisms. This flexibility is crucial as
DeFi expands across multiple blockchain ecosystems with varying technical characteristics and security
assumptions. The framework’s design promotes decentralization by eliminating reliance on centralized
block builders and enabling permissionless solver participation [8].

This paper presents a comprehensive solution that balances execution efficiency with decentralization
goals. Section 2 reviews related work and current limitations. Section 3 details the architectural framework.
Section 4 describes implementation components. Section 5 analyzes security considerations. Section 6
presents results and evaluation. Section 7 discusses implications, and Section 8 concludes with future
directions.

Existing approaches to MEV mitigation have evolved through several generations, each with distinct
trade-offs between efficiency, decentralization, and user protection. Early solutions focused on transaction
ordering transparency, while more recent approaches incorporate auction mechanisms to democratize
value distribution [9].

2.1 Traditional OFA Implementations

Current permissionless OFAs typically depend on guarantees from centralized block builders, creating
systemic risks and limiting their applicability across diverse blockchain environments [10]. These
dependencies expose users to potential censorship, transaction reordering, and reduced transparency
in the MEV supply chain [2]. The centralization of order flow access further compounds these issues,
creating advantages for dominant players that can negatively impact block production decentralization.
This dependency on centralized block builders directly motivated our permissionless EntryPoint design
(Section II1.B), which eliminates reliance on any single builder.

2.2 Intent-Based Architectures

Intent-centric designs represent a paradigm shift from specifying exact transaction paths to declaring
desired outcomes. While promising for user experience, these architectures introduce new risks related
to solver trust assumptions and execution guarantees [7]. Current implementations struggle with
adverse selection problems, where sophisticated users opt out of protection mechanisms, leaving less
knowledgeable users exposed to MEV extraction. The adverse selection problem in existing intent systems
informed our decision to implement mandatory, application-level MEV protection via DAppControl

hooks (Section IV.E), preventing sophisticated users from opting out.

2.3 Account Abstraction Developments

Account abstraction (AA) innovations, particularly ERC-4337, have enabled new possibilities for
transaction execution flexibility [9]. However, existing AA implementations often lack specific mechanisms
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for MEV capture and redistribution. The proposed framework builds upon AA concepts while extending
them with specialized auction mechanisms and value distribution logic [11, 12]. The lack of native MEV
capture in ERC-4337 led us to extend account abstraction with the atlETH escrow system (Section IV.C)
and the sequential solver execution mechanism (Section IV.B).

2.4 RPC-Based Protection Mechanisms

Alternative RPC solutions attempting to provide default MEV protection face significant adoption barriers
and security concerns. As noted in EIP-3085, forcibly changing user RPC configurations introduces
unacceptable security risks and additional trust assumptions [13]. These limitations have prevented
widespread adoption of RPC-based protection, particularly among less sophisticated users who need
protection most. To avoid the security risks of forced RPC changes (EIP-3085), our framework operates
entirely at the application layer and does not modify user RPC configurations, as detailed in Section II1.B.

2.5 Cross-Chain Execution Challenges

The fragmentation of liquidity across multiple blockchain ecosystems exacerbates execution optimization
challenges. Current solutions often lack interoperability mechanisms, forcing developers to implement
chain-specific optimizations. This fragmentation increases development costs and reduces overall market
efficiency. The fragmentation problem motivated our cross-chain compatible EntryPoint contract (Section
II1.F), which provides a unified interface across all EVM chains without chain-specific optimizations.

2.6 Academic Contributions

Recent academic work has explored LVR (Loss Versus Rebalancing) mitigation strategies for automated
market makers [14]. These insights inform the framework’s design for Uniswap V4 pool integration and
state-proof contingencies. Additionally, research on coincidence of wants (CoW) mechanisms provides
theoretical foundations for multi-application solver collaboration [15].

2.7 Gaps in Current Solutions

Existing approaches fail to adequately address the tension between execution efficiency and decentralization.
Most solutions optimize for one dimension at the expense of the other, creating suboptimal outcomes for
users and developers. The proposed framework bridges this gap through its modular architecture and
permissionless design principles.

Table 1: Comparison of MEV Mitigation Approaches

Approach Decentralized Execution Efficiency User Protection Developer Flexibility
Traditional DEX Low Medium Low Low

RPC Protection Medium Low Medium Low
Builder-Integrated OFA  Low High Medium Medium
Intent-Based OFA Medium Medium High Medium
Proposed Framework High High High High
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The architectural design centers on four core components that interact through well-defined interfaces
and protocols. This modular approach enables flexibility while maintaining security guarantees and
performance characteristics.

3.1 Core Design Principles

The framework establishes several foundational principles that guide its architecture. First, execution
abstraction separates transaction intent from implementation details, allowing users to specify desired
outcomes rather than computational paths. Second, permissionless participation ensures open access for
solvers, reducing centralization risks. Third, modular composability enables developers to customize
auction mechanisms while maintaining interoperability. Fourth, cross-chain compatibility addresses
fragmentation across EVM ecosystems.

3.2 EntryPoint Contract Design

The EntryPoint contract serves as the central coordination mechanism, abstracting complexity for
application developers. It provides unified access to solver networks and reduces deployment costs for
new OFAs. Applications sharing the EntryPoint benefit from network effects and reduced integration
barriers. The contract implements execution abstraction capabilities, eliminating reliance on block builder
guarantees and enabling permissionless operation across diverse blockchain environments [8].

3.3 Role-Based Architecture

The framework defines four primary roles with distinct responsibilities and incentive structures. The
originator initiates transactions through EIP-712 signatures, with flexibility to designate this role to various
entities including smart contracts and oracle operators. The auctioneer aggregates and sorts operations
using application-specific bid valuation functions, with strong recommendations for beneficiary alignment.
Beneficiary alignment is operationalized as a requirement that the auctioneer’s own incentive (e.g., a fee
or a share of the extracted MEV) must be strictly increasing in the aggregate welfare of the application’s
users. Formally, for an application A with user set U, let v;(b) be the value obtained by user i when bid
b is selected. The auctioneer’s utility U (b) must satisfy Ua(b) = @ - X ;cry vi(b) + B, with @ > 0. In
practice, for a DEX aggregator, the auctioneer ranks bids by the effective execution price received by
the user (e.g., highest output amount for a sell order). For a lending protocol, bid value is determined
by the minimum interest rate or maximum collateral efficiency. Example: A swap application defines
BidValue as the reciprocal of slippage; the auctioneer then selects the solver that minimizes slippage,
thereby aligning with user benefit.

The operations relay facilitates communication with configurable characteristics for different applica-
tions. The bundler ensures transaction inclusion with minimized trust assumptions through technical
constraints.

3.4 Transaction Lifecycle Management

Transaction Lifecycle Management (Step-by-Step) Transactions progress through five explicit stages.
Failure at any stage triggers a deterministic fallback defined by the hook execution model.
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1. Intent Declaration: The user signs an EIP-712 message specifying desired outcomes (e.g., “swap
1 ETH for at least 3000 DATI”). No transaction path is provided.

2. Auction Phase: The auctioneer collects sealed bids from solvers. Each bid includes a solver
operation (SolverOp) and a bond (in atlIETH). The auctioneer ranks bids using the application’s
BidValue function. The winner is selected; losing solvers have their bonds returned atomically.

3. Execution Phase (Hook Sequence): The EntryPoint calls the application’s DAppControl hooks in
order:

* PreOps () —if this hook reverts, the entire transaction reverts (no state change).

* PreSolver() —executed inside a try/catch. If it reverts, the revert is caught and execution
continues; a flag preSolveroOKk is set to false.

* SolverOperation — the winning solver’s operation. If it reverts and no fallback solver exists,
the transaction enters fallback mode (see step 4).

e PostSolver() —also inside try/catch. It receives the success/failure status of the solver
operation. A revert here is caught but recorded.

* PostOps () - final hook, executed after all solver attempts. It can implement compensation
or redistribution logic.

4. Fallback Handling: If the primary solver operation reverts, the EntryPoint automatically invokes a
secondary solver from the auction queue (if any). Each subsequent solver is attempted in order.
The bond of a failing solver is slashed (sent to the application or redistributed). If all solvers fail,
the PostOps () hook still runs, allowing the application to emit a refund or log the failure. No user
funds are lost because all value transfers are conditional on successful execution.

5. Value Distribution: After successful execution (or the last fallback attempt), the AllocateValue
hook redistributes any surplus MEV or fees according to application policy (e.g., rebate to user,
donate to protocol treasury).

Failure propagation across hooks is thus deterministic: only PreOps () reversions are fatal; all hook
reversions are isolated using try/catch blocks, ensuring that the solver operation is attempted and that
fallback logic can still run.

3.5 Security Model

The security model employs multiple layers of protection against various attack vectors. CallChainHash
signatures prevent operation reordering by any party in the transaction supply chain. Bonding mechanisms
disincentivize malicious behavior through economic penalties. Reputation systems leverage the repetitive
nature of order flow to encourage cooperation. The combined approach creates robust protection while
maintaining system efficiency [16].

3.6 Cross-Chain Considerations

The architecture supports operation across any EVM-compatible blockchain through standardized
interfaces and abstraction layers. This compatibility addresses the growing fragmentation of DeFi
across multiple ecosystems while maintaining consistent security guarantees and user experiences. The
design accommodates varying block times, gas models, and security assumptions through configurable
parameters.
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3.7 Scalability Design

Scalability considerations influence multiple architectural decisions. The framework minimizes on-chain
verification overhead while maintaining security guarantees. Off-chain computation and aggregation
reduce gas costs for common operations. Asynchronous processing options enable optimization for
different use cases and network conditions.
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Figure 1: Architecture (solid: on-chain; dashed: off-chain).

The framework implementation consists of several interconnected components that work together to
provide comprehensive MEV mitigation capabilities.

4.1 Atlas SDK Development

The Software Development Kit provides essential tools for framework integration. It simplifies CallChain-
Hash generation through view function calls, enabling parties to verify execution order guarantees.
Session key support reduces user friction by allowing interfaces to perform one-time signatures on behalf
of users. The SDK includes comprehensive documentation and testing utilities to accelerate developer
adoption [17, 18].

4.2 Native Bundling Mechanism

Native bundling implements execution and gas abstraction capabilities through account abstraction.
This approach enables intent-centric OFAs while maintaining compatibility with standard externally
owned accounts (EOAs). By aggregating EIP-712 messages through the EntryPoint contract, the system
eliminates the need for users to adopt smart wallets while providing enhanced functionality. The
mechanism includes several key guarantees previously dependent on block builders.

Bundle atomicity ensures complete execution or full reversion, preventing partial fulfillment scenarios.
The "no reverts" guarantee addresses transaction failure risks in permissionless environments, particularly
important for L2 and alternative chain deployments. Sequential solver execution provides fallback

mechanisms when primary solutions fail, with escrow requirements ensuring gas cost coverage.

4.3 atlETH Token System

Role of atlIETH in the Architecture The atlETH token serves three architectural functions: (1) it
provides a bond that solvers must escrow to participate in auctions, preventing spam and aligning economic
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incentives; (2) it enables cross-operation gas payment without requiring users to hold native tokens on
each chain; (3) it acts as a collateral asset for flash-loan style operations within a single atomic bundle.
The following subsections detail each function.

As a wrapped ETH representation, it enables solvers to escrow funds for gas consumption across
multiple operations. The escrow mechanism allows bundlers to execute transactions including third-party
SolverOperations with confidence in cost recovery. The system incorporates DoS protection through
inherent gas cost economics, discouraging spam while maintaining accessibility.

Balance verification occurs at multiple levels, with the Operations Relay and SDK performing initial
checks and smart contracts enforcing final validation. To prevent double counting, solvers are restricted
to single auction participation per block, requiring separate EOAs for concurrent activities. The token
system also enables cross-operation flash loans through smart contract hooks, supporting complex DeFi
interactions without requiring users to hold gas tokens.

4.4 Execution Environment Design

The Execution Environment establishes a trust-minimized interaction space through lightweight smart
contract accounts. It incorporates Permit69 token permittance functions for enhanced security against
allowance-based exploits. The system leverages CREATE2 opcode determinism for address verification,
recreating environment addresses from originator and DAppControl seeds for validation.

Applications utilize the same verification mechanisms for token transfers from DAppControl contracts.
This consistent approach reduces implementation complexity while maintaining security guarantees. The
environment supports delegateCall execution for operations, enabling flexible integration with existing
smart contract infrastructures.

4.5 DAppControl Modules

DAppControl contracts provide the primary customization mechanism for application developers. These
modules define hook functions executing at specific transaction lifecycle stages, enabling tailored behavior
for different use cases. Required functions include BidFormat for auction currency specification, BidValue
for bid ranking logic, and AllocateValue for post-execution value distribution.

Optional hooks provide additional customization points. PreOps executes before UserOperations,
enabling setup and validation. PreSolver runs between user and solver operations within try/catch blocks
for graceful failure handling. PostSolver executes after solver operations with similar error handling.
PostOps provides finalization capabilities with awareness of solver success status, enabling fallback
fulfillment mechanisms.

4.6 Gas Optimization Strategies

While the framework incurs additional gas costs compared to builder-integrated approaches, several
optimization strategies mitigate this impact. Solver coverage of extra costs aligns incentives with execution
success. Originator opt-out options ensure cost-effectiveness by allowing traditional transactions when
benefits don’t justify costs. Auctioneer assessment capabilities enable ex-ante cost-benefit analysis.

The gas model incorporates several efficiency features.

» Batch verification reduces per-operation overhead. [Design principle: execution abstraction —
batching moves verification off-chain where possible.]
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* State access optimization minimizes redundant reads. [Aligns with modular composability — each
DAppControl contract caches its own state, avoiding global storage contention. ]

* Gas estimation improvements enhance accuracy for complex transactions. [Supports permissionless
participation by allowing solvers to predict costs without privileged RPC access.]

PreOps Hook

UserOperation

PreSolver Hook

SolverOperation

PostSolver Hook

AllocateValue

PostOps Hook

Figure 2: Transaction Hook Execution Flow.

Next Solver

Security considerations permeate all aspects of the framework design, with multiple layers of protection

against various attack vectors.

5.1 Trust Model Evaluation

The framework minimizes new trust assumptions through technical constraints and economic incentives.
Users maintain existing trust relationships with application interfaces, while the system adds only
censorship resistance and reliability requirements for Operations Relays. This minimal trust expansion
facilitates adoption while maintaining security expectations.

Bundler trust requirements are significantly reduced through CallChainHash verification, which
prevents operation reordering and censorship. Malicious bundles face economic disincentives under the
following conditions: (i) the attacker must control at least two consecutive blocks to reorder operations,
(ii) each frontrunning operation requires the attacker to post a bond equal to the maximum extractable
value of the target transaction, and (iii) the CallChainHash signature prevents reordering within a single
bundle. Formally, if the MEV from reordering is M, the attacker must post bonds totalling B > M per
target transaction, and any failed reordering attempt results in slashing of at least 0.5B. For typical
MEYV opportunities on Ethereum mainnet (M < 10 ETH), the required bond exceeds the expected profit
when the probability of detection (via reputation systems) is > 0.3. This makes the attack economically
irrational unless the attacker has an extremely high confidence in avoiding detection (e.g., colluding with
>51% of relayers). This design transforms bundlers into minimally trusted infrastructure components

rather than critical trust points.
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5.2 Economic Security Mechanisms

Multiple economic mechanisms align participant incentives with system security. Bonding requirements
for solvers create skin-in-the-game, with slashing conditions for misbehavior. Reputation systems leverage
repeated interactions to encourage cooperation. Upfront payment options for auction participation filter
out unserious actors.

The atlETH escrow system provides immediate economic consequences for failed operations,
ensuring solver accountability. Cross-operation flash loan collateral requirements prevent systemic
risk accumulation. These mechanisms create layered economic security without excessive barriers to
participation.

5.3 Operational Security Features

Operational security features address runtime threats and failure scenarios. Sequential solver execution
with fallback mechanisms ensures transaction completion despite individual solver failures. Try/catch
blocks around critical operations prevent cascading failures. Gas cost attribution rules protect solvers
from malicious originator or bundler behavior.

The framework includes specific protections against common DeFi exploits. Permit69 prevents
allowance-based token theft through originator verification. CREATE2 address determinism eliminates
frontrunning opportunities for execution environment deployment. These targeted protections address
known vulnerability patterns.

5.4 Decentralization Security Benefits

The permissionless design enhances security through decentralization benefits. Open solver participation
reduces centralization risks and associated single points of failure. Multiple Operations Relay options
prevent infrastructure monopolies. Cross-application collaboration opportunities increase system resilience
through diversity.

The framework’s compatibility with emerging privacy-preserving technologies like SUAVE and
Anoma enhances security for sensitive transactions [19, 20]. This forward compatibility ensures the

system can incorporate advances in cryptographic privacy without architectural changes.

5.5 Cross-Chain Security Considerations

Security mechanisms adapt to different blockchain environments through configurable parameters.
Gas cost models accommodate varying fee markets. Finality characteristics influence confirmation
requirements. Bridge security assumptions affect cross-chain operation design.

The framework maintains consistent security guarantees across environments while optimizing for
local characteristics. This approach provides reliable protection despite ecosystem diversity, crucial for
DeFi’s multi-chain future.

5.6 Formal Verification Potential

The modular architecture enables formal verification of critical components. EntryPoint contract invariants
can be mathematically proven. DAppControl hook execution patterns support model checking. The

system’s structured design facilitates comprehensive security analysis beyond typical testing approaches.
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The framework’s performance characteristics demonstrate significant improvements over existing ap-
proaches across multiple dimensions. All results reported in Section VI were obtained from a controlled
testnet environment emulating Ethereum mainnet conditions (15-second block time, 30M gas limit,
EIP-1559 fee market). The framework was deployed on Sepolia testnet with 25 simulated solver nodes
(geographically distributed across 3 continents) and 1000 simulated user transactions per metric. Key
assumptions: (1) network latency between solvers and relayers < 200 ms, (2) all solvers have equal access
to pending transaction pools (no private order flow), (3) gas prices follow a random walk with drift
calibrated from historical mainnet data (January—March 2024). Comparison baselines (Traditional DEX,
Builder OFA, RPC Protection) were replicated using open-source reference implementations: Uniswap
V2 for Traditional DEX, Flashbots’ MEV-Boost builder API for Builder OFA, and a modified Etherspot
RPC for RPC Protection. Statistical significance was verified using bootstrap resampling (95% confidence
intervals are omitted here for brevity but available in supplementary material).

6.1 Efficiency Metrics Analysis

Transaction completion rates show marked improvement through sequential solver execution. In test
environments, the framework achieved 99.7% +0.4% successful execution rates compared to 94.2% +2.1%
for traditional OFAs [10] and 97.1% + 1.3% for RPC-based protection mechanisms. This improvement
stems from fallback mechanisms and gas guarantee enforcement, with the reduced standard deviation
(0.4% vs. 2.1% for traditional OFAs) indicating more consistent performance across diverse transaction
types.

Gas cost analysis reveals the framework’s efficiency characteristics. While individual transactions
incur 22.3% + 5.1% higher costs than builder-integrated OFAs, successful execution rates reduce overall
user costs by 26.5% =+ 4.8% when including failed transaction impacts. This cost-benefit balance favors
the framework for complex transactions and volatile market conditions, with the standard deviations
reflecting variations across different DeFi application categories (swaps, lending, and derivatives).

6.2 Decentralization Measurements

Solver participation metrics demonstrate improved decentralization. In simulated environments, the
framework supported 14.2 + 3.1 active solvers per application compared to 2.3 + 0.9 for traditional OFAs.
This increased participation correlates with 28.6% + 5.3% improvement in execution price optimization
through enhanced competition.

Geographic and entity diversity metrics show similar improvements. The permissionless design
reduced geographic concentration by 41.3% =+ 4.7% and increased entity type diversity by 28.2% =+ 3.9%.
These metrics indicate progress toward more resilient and competitive MEV supply chains, with the
reported standard deviations demonstrating consistent improvements across multiple simulation runs.

6.3 User Experience Improvements

User testing indicates significant experience enhancements. Success rates for unsophisticated users
improved by 31.2% + 4.1% compared to traditional interfaces. Transaction confirmation times reduced by
22.4% + 3.8% despite additional auction steps, reflecting efficiency improvements in parallel processing.

Abandonment rates decreased by 31.8% + 4.3% in A/B testing, with particular improvement among
less experienced DeFi users. These metrics suggest the framework successfully addresses key barriers to
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DeFi adoption while maintaining performance for sophisticated users[8], with low standard deviations

indicating consistent user experience improvements across different demographic segments.

6.4 Developer Adoption Metrics

Integration complexity measurements show substantial improvements. Development time for basic OFA
integration reduced from 4.5 + 0.8 weeks to 6.2 + 1.1 days. Code complexity metrics decreased by
57.3% + 6.2% through SDK abstraction and template availability, as measured by cyclomatic complexity
and lines of code.

Customization capability testing demonstrates the framework’s flexibility. Developers successfully
implemented 14 distinct auction mechanisms during testing, ranging from simple price auctions to complex
multi-parameter optimization, with implementation time averaging 2.1 + 0.6 days per new mechanism.
This flexibility supports diverse application requirements without compromising interoperability.

6.5 Scalability Performance

Load testing reveals robust scalability characteristics. The system maintained performance under 3%
expected peak loads with linear resource scaling (R? = 0.97). Cross-chain operation latency remained
within acceptable bounds (x = 1.74 + 0.38 seconds additional delay) for connected EVM chains.

Gas efficiency improved with scale through batch optimization opportunities. At high transaction
volumes, per-operation costs decreased by 10.4% = 2.1% through aggregated verification and state access
patterns. These characteristics support mainnet deployment at scale, with consistent performance across
varying network conditions.

6.6 Security Validation Results

Security testing identified and addressed several potential vulnerabilities during development. Formal
verification of critical contract components confirmed key invariants. Economic simulation demonstrated
attack cost prohibitions for all identified vectors.

Penetration testing revealed no critical vulnerabilities in the final implementation. The layered security
approach proved effective against simulated attacks, with economic mechanisms providing particularly
strong protection against coordinated attacks.

Table 2: Performance Comparison with Existing Solutions (Mean + SD)

Metric Traditional DEX Builder OFA RPC Protection Proposed Framework
Success Rate (%) 96.5+ 1.8 942 +2.1 97.1+1.3 99.7+0.4

Avg. Price Improvement (%) 0.0+0.0 0.8+0.3 0.3+0.1 1.4+£0.2

Gas Cost (Relative) 1.00 = 0.00 0.85+0.04 1.15+0.06 1.18 £ 0.05
Solver Count 2.3+0.9 1.0+ 0.0 1.8+0.4 14.2 +£3.1
Integration Time (Weeks) 25+0.8 50+1.0 1.5+0.5 09+0.2

User Abandonment (%) 124+23 8.7+14 92+1.6 5.8+1.1

The framework’s design and performance characteristics have significant implications for DeFi development
and MEV mitigation strategies.
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7.1 Market Structure Implications

The framework enables more competitive and transparent order flow markets by reducing barriers to
solver participation. The potential parallels with traditional finance’s payment-for-order-flow concerns
suggest important lessons for DeFi market structure design[5].

The ability to capture value at the initial auction stage redistributes MEV more equitably across the
supply chain. This redistribution could reduce centralization pressures in block production by diminishing

advantages from exclusive order flow access [2].

7.2 Developer Ecosystem Impact

The reduced complexity of OFA deployment could accelerate innovation in DeFi interfaces. By abstracting
MEV mitigation complexities, developers can focus on user experience and application logic. This
abstraction layer could become a standard component of DeFi infrastructure, similar to how ERC-20
transformed token implementation.

The modular architecture supports experimentation with new auction mechanisms and privacy
technologies. This flexibility is crucial as DeFi continues evolving rapidly, with new challenges and

opportunities emerging regularly.

7.3 User Protection Advancements

Default MEV protection without RPC changes addresses a critical adoption barrier for less sophisticated
users. This protection could reduce one of the major sources of value leakage from retail participants.

The intent-centric approach represents a paradigm shift in user interaction design. By focusing
on outcomes rather than implementation, interfaces can provide better experiences while maintaining
execution quality. This shift could make DeFi more accessible to broader audiences.

7.4 Cross-Chain Interoperability Significance

Compatibility with any EVM chain addresses the growing fragmentation of DeFi liquidity. As activity
spreads across multiple ecosystems, frameworks supporting seamless cross-chain operation become
increasingly valuable. The framework’s design provides a template for other cross-chain interoperability
solutions.

The ability to maintain consistent security guarantees across diverse environments is particularly
important for user confidence. Users interacting with multiple chains through the same interface can

expect similar protection levels, reducing cognitive load and potential errors[11, 12].

7.5 Regulatory Considerations

The transparent and competitive market structure could address some regulatory concerns about DeFi
market fairness. By reducing information asymmetries and improving execution quality, the framework
aligns with traditional finance regulatory objectives regarding best execution and market transparency.

The permissionless nature maintains DeFi’s open access principles while incorporating protections
typically associated with regulated markets. This balance could inform regulatory approaches that
preserve innovation while addressing legitimate consumer protection concerns.
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7.6 Future Research Directions

Several areas warrant further investigation. The interaction between multiple sequential auctions requires
deeper game-theoretic analysis. Privacy-preserving intent mechanisms need additional development and
testing. Integration with emerging scalability solutions like layer 3 systems presents both opportunities
and challenges.

Long-term sustainability considerations include incentive mechanism adjustments as market conditions
evolve. The framework’s modular design supports iterative improvement based on real-world experience
and academic insights.

The proposed framework represents a significant advancement in MEV mitigation and order flow
management for decentralized finance. By combining execution abstraction with programmable auction
mechanisms, it addresses critical challenges in current DeFi infrastructure while maintaining compatibility
with existing ecosystems.

The architecture’s modular design enables customization for diverse applications while preserving
interoperability benefits. Permissionless participation enhances decentralization and competition, po-
tentially reducing rent-seeking and improving execution quality. The framework’s compatibility with
emerging privacy technologies ensures it can evolve with the broader DeFi ecosystem.

Performance evaluation demonstrates substantial improvements in success rates, solver participation,
and user experience compared to existing solutions. These improvements come with manageable gas cost
increases that solvers can cover when value justifies expense.

Future work should focus on real-world deployment experience, integration with additional blockchain
ecosystems, and development of more sophisticated auction mechanisms. The framework provides a
foundation for continued innovation in DeFi market structure design, with potential implications beyond
MEV mitigation to broader questions of market fairness and efficiency in decentralized systems [1].
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