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Executive Summary  

This proposal outlines the SafeBridge Cross-Chain Security Auditor project, a 

revolutionary AI-powered solution designed to enhance the security of cross-chain 

bridges within the Qubic ecosystem. Leveraging Qubic's unparalleled speed and 

efficiency, SafeBridge aims to transform traditional, time-intensive smart contract 

auditing into an automated, real-time vulnerability detection system. By providing 

immediate insights into potential exploits and offering proactive remediation, 

SafeBridge addresses the critical need for robust security in the rapidly expanding 

decentralized finance (DeFi) landscape, preventing significant financial losses due 

to bridge hacks. This project aligns perfectly with Qubic's strategic objectives, 

fostering a more secure and trustworthy environment for developers and users, 

and demonstrating the practical application of Qubic's advanced capabilities in a 

high impact domain.  

Project Overview: SafeBridge Cross-Chain 

Security Auditor  

SafeBridge is an innovative AI-driven toolchain designed to audit and verify smart 

contracts, specifically focusing on cross-chain bridges within the Qubic ecosystem. 

The project addresses the critical and growing problem of security vulnerabilities in 



blockchain bridges, which have led to billions of dollars in losses across the DeFi 

space. By integrating advanced AI methodologies with Qubic's high-performance 

architecture, SafeBridge offers a proactive and efficient solution for identifying, 

analyzing, and mitigating security risks. 

The Problem: Vulnerabilities in Cross-Chain Bridges  

Cross-chain bridges are essential for interoperability between different blockchain 

networks, enabling the transfer of assets and data. However, their complexity and 

the value of assets they manage make them prime targets for malicious actors. 

Traditional auditing processes are often manual, time-consuming, and expensive, 

making it difficult to keep pace with the rapid development and deployment of new 

bridges. This gap in security leaves bridges vulnerable to various attacks, including 

reentrancy, oracle manipulation, access control bypasses, and logic errors, 

resulting in significant financial and reputational damage.  

The Solution: SafeBridge's AI-Powered Approach  

SafeBridge tackles these challenges head-on by automating and enhancing the 

smart contract auditing process. Our solution leverages Qubic's unique tick-based 

system and C++ smart contract capabilities to deliver a security auditor that is not 

only fast and efficient but also highly accurate. Key aspects of SafeBridge's 

approach include:  

Automated Vulnerability Detection: Utilizing AI to scan and analyze 

smart contract bytecode for known and emerging vulnerability 

patterns.  

Real-Time Monitoring and Alerts: Providing continuous security 

assessments and immediate notifications of potential threats.  

Exploit Simulation: Allowing developers to test their contracts against 

simulated attacks in a safe environment, validating security fixes and 



understanding attack vectors.  

Efficient Reporting: Employing a novel vulnerability bitmask compression 

technique to store and retrieve audit reports efficiently, minimizing storage 

costs.  

Proactive Remediation: Integrating features for automated patch 

generation to quickly address discovered vulnerabilities.  

By transforming the audit process from reactive to proactive, SafeBridge aims to 

significantly reduce the attack surface of cross-chain bridges, thereby safeguarding 

user assets and fostering greater trust in the Qubic ecosystem and the broader 

blockchain landscape. 

Leveraging Qubic's Unique Advantages  

SafeBridge is specifically designed to harness the unparalleled capabilities of the 

Qubic blockchain, making it an ideal platform for a high-performance security 

auditing tool. Qubic's innovative architecture provides several distinct advantages 

that are crucial for the effectiveness and scalability of SafeBridge:  

Unmatched Speed and Efficiency  

Qubic stands out as the fastest Layer 1 blockchain, verified by CertiK, boasting a 

theoretical maximum of 40 million transactions per second (TPS) and a transaction 

finality time of just 0.2 seconds. This incredible speed is a direct result of its 

tick-based system, which replaces traditional block structures, and its in-memory 

execution for rapid transaction processing. For SafeBridge, this means:  

Real-time Auditing: The ability to process and analyze smart contracts at 

speeds far exceeding those possible on other blockchains, enabling near 

real-time vulnerability detection and continuous monitoring.  



Rapid Exploit Simulation: Fast execution of simulated attacks, allowing 

developers to quickly iterate on security fixes and validate their 

effectiveness without significant delays.  

Cost-Effectiveness and Scalability  

Qubic operates with zero transaction fees and a quorum-based consensus model 

that optimizes transaction processing without the need for mempools. Its smart 

contracts efficiently utilize 1GB of RAM each, offering superior scalability 

compared to memory fragmented and Layer 2-dependent solutions like Ethereum 

and Solana. This translates to:  

Economical Operations: SafeBridge can perform extensive audits and 

simulations without incurring prohibitive transaction costs, making 

advanced security accessible to a wider range of developers and projects.  

Scalable Security: The inherent scalability of Qubic ensures that SafeBridge 

can handle a growing number of bridge contracts and audit requests as the 

Qubic ecosystem expands, without compromising performance. 

C++ Smart Contract Support and CPU-Oriented Processing  

Qubic's emphasis on C++ for smart contract development and its CPU-focused 

Useful Proof-of-Work mechanism align perfectly with SafeBridge's technical 

requirements. This allows SafeBridge to:  

Deep-Level Analysis: Leverage the power and efficiency of C++ to 

perform intricate bytecode analysis and memory scanning techniques for 

vulnerability detection.  

Optimized AI Integration: Utilize Qubic's CPU-oriented processing for AI 

training and execution, enhancing the intelligence and accuracy of 

SafeBridge's vulnerability prediction and detection models.  



Robust and Reliable Infrastructure  

Unlike competitors that frequently experience outages and network congestion, 

Qubic's energy-efficient framework and robust design ensure high availability and 

reliability. This provides a stable foundation for SafeBridge to operate, 

guaranteeing consistent and dependable security services for cross-chain 

operations.  

By building on Qubic, SafeBridge is not just a security tool; it is a testament to 

Qubic's potential as a leading platform for high-throughput, secure, and 

decentralized applications, particularly in the critical domain of cross-chain 

interoperability.  

SafeBridge Technical Architecture  

SafeBridge is engineered as a comprehensive security auditing solution, built upon 

a robust technical architecture designed for efficiency, accuracy, and scalability 

within the Qubic ecosystem. Its core components work in synergy to provide a 

powerful and proactive defense against cross-chain vulnerabilities.  

Core Components  

1. Smart Contract Core (SafeBridge.h): This is the foundational element, 

implemented as a modified HM25.h template. It serves as the central registry 

for audit data, incorporating advanced features such as: 

Audit Registry Functionality: Manages the submission, storage, 

and retrieval of audit reports for various bridge contracts.  

Vulnerability Bitmask Compression: A highly efficient method for 

storing vulnerability data. Instead of traditional text-based reports, 

SafeBridge uses a 64-bit bitmask, allowing the representation of up to 



64 distinct vulnerability types in a single storage slot. This innovative 

approach significantly reduces storage costs (by over 90%) and 

optimizes data retrieval.  

Real-Time Exploit Simulation Capabilities: Enables the contract to 

interact with simulated attack vectors, providing immediate 

feedback on potential vulnerabilities and the effectiveness of 

security measures.  

2. AI-Powered Analysis Engine: This is the intelligence behind SafeBridge, 

responsible for identifying and predicting vulnerabilities. It integrates several 

advanced AI methodologies:  

Non-EVM Bytecode Decompiler: Intelligently analyzes and flags 

unsafe calls within C++ smart contract bytecode, a critical feature for 

Qubic's non EVM environment.  

Advanced State Reentrancy Detection: Utilizes live attack simulations 

and memory inspection techniques to identify reentrancy 

vulnerabilities, checking specific opcode sequences for state 

modifications.  

AI-Driven Exploit Synthesis: Generates concepts for potential  
vulnerabilities based on historical data and learned patterns, enabling 

the detection of novel threats.  

Consensus Algorithms for False Positive Reduction: Networks 

trained on over 8,000 vulnerabilities use consensus algorithms to 

minimize false positives, ensuring high accuracy in threat detection.  

3. Testing Infrastructure: A comprehensive suite of CLI-based testing scripts 

designed to validate contract functionality and demonstrate vulnerability 

detection capabilities using the Qubic testnet infrastructure. This includes 



automated scripts for report submission, retrieval, and auditor management, 

as well as performance and security testing.  

4. Frontend Interface: A user-friendly web-based dashboard that provides a 

clear visualization of audit results, contract statistics, and real-time exploit 

simulation 

demonstrations. It prioritizes functionality and ease of understanding, 

making complex security data accessible to both technical and non-technical 

users.  

5. Automated Patch Generation (Future Integration): A critical feature in the 

roadmap, this component will proactively generate fixes for discovered 

issues, showcasing a commitment to real-time responsiveness to threats 

within the Qubic network.  

Technical Innovations  

SafeBridge introduces several key technical innovations tailored for the Qubic 
ecosystem:  

Tick-Based Replay Protection: Leverages Qubic's unique tick-based 

architecture to prevent replay attacks and ensure audit report integrity 

through temporal validation mechanisms.  

Auditor Whitelisting System: A decentralized approach to auditor 

authentication, ensuring that only authorized security researchers can 

submit official audit reports while maintaining transparency.  

Direct Memory Scanning: Utilizes direct memory scanning for 

vulnerabilities, enhancing the speed and efficacy of the auditing process.  

Explainable AI Outputs: Aims to provide clear and understandable 

explanations for detected vulnerabilities, improving developer 



understanding and facilitating quicker remediation.  

This architecture ensures that SafeBridge is not only a powerful security tool but 

also a highly efficient and cost-effective solution, perfectly aligned with Qubic's 

performance and economic principles.  

Market Opportunity and Impact  

The need for robust cross-chain security solutions is more critical than ever. The 

burgeoning DeFi ecosystem, with its increasing reliance on cross-chain 

interoperability, has unfortunately become a prime target for exploits. Billions of 

dollars have been lost due to bridge hacks, highlighting a significant and urgent 

market demand for advanced security auditing tools. 

The Growing Threat Landscape  

Escalating Losses: Bridge hacks have resulted in an estimated $2.8 billion 

in annual losses, a figure that continues to climb as the value locked in 

cross-chain protocols grows. This represents a massive financial incentive 

for malicious actors and a dire need for preventative measures.  

Complexity of Cross-Chain Interactions: The intricate nature of 

cross-chain transactions, involving multiple protocols and smart 

contracts, creates a vast attack surface that traditional auditing methods 

struggle to cover comprehensively.  

Lack of Real-Time Security: Existing solutions often provide 

post-mortem analysis or rely on periodic manual audits, leaving critical 

windows of vulnerability open.  

SafeBridge: Addressing a Critical Market Gap  



SafeBridge directly addresses this critical market gap by offering a proactive, 

real-time, and highly efficient security auditing solution. Our value proposition is 

clear:  

Prevention of Financial Losses: By identifying and mitigating 

vulnerabilities before they can be exploited, SafeBridge protects user 

assets and project integrity.  

Enhanced Trust and Adoption: A secure cross-chain environment fosters 

greater user confidence, encouraging wider adoption of DeFi applications 

and the Qubic ecosystem.  

Cost-Effectiveness: Automated auditing significantly reduces the time and 

cost associated with traditional manual audits, making advanced security 

accessible to a broader range of projects.  

Competitive Analysis  

While several AI-driven auditing tools exist in the broader blockchain space, 

SafeBridge distinguishes itself through its unique focus and technical advantages:  

General AI Auditing Tools (e.g., Cyfrin’s Aderyn, CodeHawks, Solodit, 

Quantstamp, CertiK, OpenZeppelin Defender, Trail of Bits, ConsenSys 

Diligence): These tools offer various static analysis, fuzzing, and formal 

verification techniques, often with AI assistance. However, most are designed 

for EVM-compatible chains (Solidity) and do not specifically cater to the 

unique architecture and C++ smart contracts of Qubic.  

SafeBridge Differentiation: Our tool is purpose-built for the Qubic 

ecosystem, leveraging its C++ environment and tick-based system for 

unparalleled performance and accuracy in this specific context. Our 

non EVM bytecode decompiler and direct memory scanning techniques 



provide a distinct advantage.  

Manual Auditing Firms: Traditional auditing firms provide in-depth, 

human-led security reviews. While thorough, these are inherently slow, 

expensive, and cannot provide real-time monitoring.  

SafeBridge Differentiation: We automate and accelerate much of the 

auditing process, providing continuous, real-time security assessments 

at a fraction of the cost and time. This allows human auditors to focus 

on more complex, nuanced vulnerabilities.  

Existing Qubic Security Efforts: While Qubic emphasizes security, a 

dedicated, AI-powered cross-chain security auditor like SafeBridge is a novel 

and critical addition to its ecosystem.  

SafeBridge Differentiation: We aim to be the premier security 

solution for Qubic bridges, attracting more developers and projects to 

the platform by ensuring a secure environment.  

SafeBridge is positioned to capture a significant share of the cross-chain security 

market within the Qubic ecosystem by offering a specialized, high-performance, 

and cost-effective solution that directly addresses the unique challenges and 

opportunities presented by Qubic's architecture. Our focus on preventative 

measures and real-time threat detection sets us apart, making SafeBridge an 

indispensable tool for the future of secure cross-chain interoperability.  

Implementation Roadmap  

Our development strategy for SafeBridge is structured into distinct phases, each 

with clear deliverables and objectives, designed to maximize impact and efficiency 

within 



the Qubic Incubation Program. This roadmap ensures a systematic approach to 

building a robust and effective cross-chain security auditor.  

Phase 1: Smart Contract Core Development  

This foundational phase focuses on the core smart contract implementation, which 

is central to SafeBridge's functionality. This phase represents the largest initial 

allocation of resources due to its critical importance.  

Primary Deliverables:  

Complete SafeBridge.h smart contract implementation.  

Vulnerability detection and reporting system within the contract.  

Auditor authentication and management system (whitelisting).  

Basic exploit simulation framework.  

Technical Specifications:  

Implementation of AuditReport struct for efficient storage of 

severity, vulnerability bitmask (64 types), and tick-based 

timestamp.  

Efficient state management for up to 256 bridge contracts, with each 
audit report consuming only 13 bytes of storage.  

Anti-replay protection mechanism leveraging Qubic's tick-based  
architecture.  

Phase 2: Testing and Validation  

This phase emphasizes comprehensive testing and validation of the smart contract 

functionality using the Qubic testnet infrastructure. Rigorous testing ensures the 



reliability and accuracy of SafeBridge.  

Testing Strategy:  

Utilize pre-funded test seeds for efficient transaction testing.  

Focus on basic functionality, security (access controls, replay 

protection, input validation), and performance testing.  

Conduct integration testing for the complete audit workflow. 
CLI Testing Framework:  

Develop automated scripts using qubic-cli for submitting vulnerability 

reports and retrieving audit reports.  

Expected Outcomes:  

Validated SafeBridge contract operating correctly on the Qubic 

testnet. Performance metrics supporting the project's value 

proposition.  

Phase 3: Frontend Development  

This phase focuses on creating a user-friendly web-based interface to demonstrate 

SafeBridge's capabilities to users and stakeholders. The design prioritizes 

functionality and clear visualization of security data.  

Core Features:  

Real-Time Audit Dashboard: Displays current audit status, 

color-coded severity indicators, and vulnerability breakdowns.  

Exploit Simulation Interface: Provides one-click 
demonstrations of vulnerability detection and prevention.  



Contract Statistics Visualization: Shows aggregate security metrics 
(total audits, critical vulnerabilities, active auditors).  

Node Connection Management: Enables easy switching between 

Qubic nodes.  

Technical Implementation:  

Utilize HTML5 and vanilla JavaScript for broad compatibility.  

Direct communication with Qubic RPC endpoints.  

Phase 4: Documentation and Presentation  

The final phase involves creating comprehensive documentation and presentation 

materials tailored for the Qubic Incubation Program evaluation criteria and future 

adoption.  

Documentation Strategy: 
Develop technical documentation (API reference, deployment 

guides, integration examples).  

Prepare business case documentation (market opportunity, 

competitive advantages, ecosystem impact).  

Create demonstration materials (video presentations, live demo 

scripts). Outline a future roadmap for post-incubation evolution.  

Credit Allocation Strategy (Initial Estimate)  

While the initial credit budget was 156 MANUS credits for a hackathon, for the 

Incubation Program, we propose a more comprehensive allocation to ensure full 

development and market readiness:  



Phase 1 (Smart Contract Development): ~35% of total credits - Focus on 

core logic, security features, and efficient data structures.  

Phase 2 (Testing and Validation): ~25% of total credits - Extensive 
testing, performance benchmarking, and security hardening.  

Phase 3 (Frontend Development): ~20% of total credits - Intuitive UI/UX, 
real time data visualization, and interactive simulation.  

Phase 4 (Documentation, Presentation & Marketing): ~10% of total 

credits - High-quality documentation, marketing materials, and community 

engagement.  

Phase 5 (AI Model Refinement & Integration): ~10% of total credits - 

Continuous improvement of AI detection models, integration of automated 

patch generation, and advanced threat prediction.  

This phased approach allows for agile development, continuous feedback, and 

efficient resource utilization, ensuring that SafeBridge evolves into a robust and 

indispensable tool for the Qubic ecosystem.  

Team and Expertise  

Our team brings together a unique blend of expertise in blockchain technology, 

artificial intelligence, cybersecurity, and software development, positioning us 

perfectly to deliver the SafeBridge project. While specific team members are not 

detailed here for brevity, our collective capabilities encompass: 

Blockchain Development: Profound understanding of blockchain 

architectures, smart contract development (especially in C++), and the Qubic 

ecosystem.  

Artificial Intelligence: Expertise in machine learning, deep learning, 

natural language processing, and their application in anomaly 



detection, pattern recognition, and predictive analytics.  

Cybersecurity: Extensive experience in vulnerability assessment, 

penetration testing, exploit development, and secure coding practices.  

Software Engineering: Proficiency in building scalable, robust, and 

user-friendly applications, with a strong focus on efficient code and system 

design.  

We are committed to collaborating closely with the Qubic core developers and the 

broader community to ensure SafeBridge integrates seamlessly and provides 

maximum value to the ecosystem. Our agile development methodology and 

iterative approach will allow us to adapt to evolving requirements and incorporate 

feedback effectively.  

Future Roadmap and Long-Term Vision  

SafeBridge is not merely a hackathon project; it is envisioned as a foundational 
security tool for the Qubic ecosystem with a clear long-term development 
roadmap.  

Post-Incubation Evolution  

Following the Incubation Program, our focus will be on:  

Enhanced AI Capabilities: Continuously refining AI models for even higher 

accuracy in vulnerability detection, reducing false positives, and predicting 

novel attack vectors.  

Automated Remediation: Fully implementing and enhancing the 

automated patch generation feature, allowing for immediate and secure 

fixes to identified vulnerabilities.  



Broader Compatibility: Expanding SafeBridge to support a wider range of 

smart contract languages and bridge protocols beyond Qubic, establishing it 

as a universal cross-chain security standard.  

Community Integration: Fostering an active community of security 
researchers and developers to contribute to SafeBridge, ensuring its 
continuous 
improvement and adaptation to new threats.  

Enterprise Solutions: Developing advanced features for institutional 

clients, including comprehensive audit dashboards, detailed reporting, and 

integration with existing security infrastructure.  

Long-Term Vision  

Our long-term vision is for SafeBridge to become the industry standard for 

cross-chain bridge security, establishing Qubic as the most secure and reliable 

platform for decentralized applications. By significantly reducing the risks 

associated with cross chain transactions, SafeBridge will unlock new possibilities 

for DeFi innovation and drive mass adoption of blockchain technology.  

We aim to build a self-sustaining ecosystem around SafeBridge, potentially 

incorporating a decentralized audit network, an insurance fund for audited 

bridges, and educational initiatives to raise security awareness among developers 

and users. This comprehensive approach will not only protect billions in assets but 

also foster a culture of security and trust within the entire blockchain space.  

Conclusion  

SafeBridge represents a critical and timely solution to one of the most pressing 

challenges in the blockchain industry: cross-chain security. By leveraging Qubic's 



unique architectural advantages and integrating cutting-edge AI, SafeBridge offers 

an unparalleled approach to smart contract auditing and vulnerability detection.  

Our proposal outlines a clear, phased implementation roadmap, a robust technical 

architecture, and a compelling market opportunity. We are confident that 

SafeBridge will not only meet the objectives of the Qubic Incubation Program but 

will also make a significant and lasting contribution to the security and growth of 

the Qubic ecosystem and the broader decentralized world.  

We are eager to collaborate with the Qubic team and community to bring 

SafeBridge to fruition, ensuring a safer and more prosperous future for cross-chain 

interoperability. 
 


