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Abstract  

Blockchain technology is transforming digital security and data 

integrity across industries. This project, Legal eVault, 

leverages blockchain to revolutionize the storage and 

management of legal records, ensuring immutability, 

transparency, and secure access control. The system integrates 

smart contracts and decentralized storage (IPFS) to 

eliminate unauthorized alterations while enhancing record 

verification. Key features include tamper-proof document 

storage, role-based access management, cryptographic 

security, and audit trails, ensuring compliance with legal 

standards. By enhancing data integrity, reducing legal 

paperwork, and expediting judicial procedures, Legal eVault 

aims to improve access to justice and increase trust in the legal 

system.  
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I. INTRODUCTION 

 

Legal records are crucial to the functioning of the justice 

system, serving as the backbone for legal proceedings and 

ensuring that relevant information is available when needed. 

These records include a wide range of documents, such as case 

files, contracts, evidence, court rulings, and legal notices. They 

are essential for maintaining the integrity and transparency of 

the judicial process, enabling lawyers, judges, and clients to 

access pertinent information for decision-making. 

Traditionally, legal records have been stored and managed in 

centralized databases or physical storage systems. Centralized 

systems are typically maintained by government agencies, law 

firms, or courts, but they often present challenges in terms of 

security, transparency, and accessibility. Physical storage, while 

providing tangible access to documents, is vulnerable to 

damage, loss, or theft and lacks the flexibility required for 

modern legal processes. Similarly, centralized digital storage 

systems are susceptible to hacking, data breaches, and 

unauthorized access, creating a need for a more secure, 

transparent, and efficient solution for managing legal records. 

 

 

II. RELATED WORK 

 

Blockchain technology has garnered significant attention for its 

potential to enhance transparency, security, and efficiency in 

legal and document management systems. Various initiatives 

and platforms have begun exploring its use in this domain. For 

example, Estonia's e-Residency program and Dubai’s 

Blockchain Strategy illustrate how distributed ledgers can be 

used to manage identity and legal records securely. OpenLaw 

and LegalThings are notable platforms leveraging smart 

contracts to automate legal agreements, while other projects 

incorporate IPFS for decentralized, tamper-resistant document 

storage. These solutions have laid important groundwork by 

proving the viability of blockchain in legal contexts. 

However, many existing systems face challenges such as lack 

of role-based access control, limited scalability, and inadequate 

compliance with legal standards. Additionally, they often focus 

on singular aspects—like document storage or contract 

automation—without offering a holistic solution. Legal eVault 

addresses these gaps by integrating smart contracts, IPFS, 

cryptographic access control, and audit trail mechanisms into a 

unified framework. This system not only secures legal 

documents but also ensures transparency, traceability, and 

controlled access based on user roles.  

 

PROPOSED WORK 

 

The blockchain-based eVault system is designed to securely 

store and manage legal documents using Ethereum smart 

contracts. These smart contracts will enforce access control 

policies, ensuring that only authorized users can retrieve or 

modify records. To maintain data integrity and availability, the 

system leverages decentralized storage through IPFS, making 

legal records both accessible and tamper-proof. A user-friendly 

web interface built with React.js will allow seamless document 

upload, retrieval, and sharing. 

 

1. Application Architecture 

 

1.1 Frontend Development Framework 

 

The web application will be developed using React.js to offer a 

responsive, intuitive, and user-friendly interface. This will 

allow users to seamlessly upload, retrieve, and manage legal 

documents across desktop and mobile browsers. 

 

 

1.2 Smart Contract Integration 
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Ethereum-based smart contracts will be used to define and 

enforce access control policies. These contracts will ensure that 

only authorized users can view or modify specific legal records, 

enhancing security and trust. 

 

1.3 Decentralized Storage Layer 

 

The InterPlanetary File System (IPFS) will serve as the 

decentralized storage backbone, ensuring that legal records 

remain immutable, tamper-proof, and always accessible 

without relying on a single centralized server. 

 

1.4 Blockchain Communication Layer 

 

Libraries such as Web3.js or Ethers.js will be used to connect 

the frontend interface with Ethereum smart contracts. This 

facilitates secure and seamless interaction between users and 

the blockchain network. 

 

1.5 Database and System Integration 

 

Integration with existing legal databases and case management 

systems will be enabled via RESTful APIs or custom 

connectors, ensuring interoperability and smoother institutional 

adoption. 

 

2. Core Features 

 

2.1 Role-Based Access Control 

 

Smart contracts will enforce granular access control, allowing 

only users with specific roles (e.g., lawyer, client, judge) to 

perform designated actions on documents. 

 

2.2 Tamper-Proof Document Management 

 

Documents stored via IPFS will be cryptographically hashed 

and linked to blockchain records, making them immutable and 

traceable. 

 

2.3 End-to-End Encryption 

 

All documents will be encrypted before storage and decrypted 

only by authorized users, ensuring full data privacy and 

regulatory compliance. 

 

2.4 Audit Trail and Version Tracking 

 

Every action taken on a legal record will be logged on the 

blockchain with a timestamp and digital signature. Automated 

version tracking will ensure stakeholders can monitor 

document changes over time. 

 

 

2.5 Interoperable Legal Record System 

The platform will support integration with government and 

private legal databases, promoting adoption and usability 

within real-world legal infrastructures. 

 

4. Testing and Evaluation 

 

4.1 User Experience Testing 

 

ThThe web application will undergo iterative usability testing 

with legal professionals, administrators, and end-users to 

evaluate the intuitiveness of the interface, ease of navigation, 

and overall user satisfaction. Feedback will inform continuous 

UI/UX improvements. 

 

4.2 Security and Performance Testing 

 

Rigorous testing will be conducted to evaluate the performance 

of smart contracts, IPFS integration, and blockchain 

interactions. Metrics such as data retrieval time, transaction 

latency, and system uptime will be monitored. Penetration 

testing and vulnerability assessments will also be performed to 

ensure cryptographic security and data protection. 

 

4.3 Cross-Browser and Device Compatibility Testing 

 

The platform will be tested across multiple web browsers 

(Chrome, Firefox, Safari, Edge) and device types (desktop, 

tablet, mobile) to ensure consistent functionality, 

responsiveness, and accessibility across varied environments. 

 

5. Innovation and Scalability 

 

5.1 AI Integration 

 

Future versions of the Legal eVault may incorporate AI-

powered tools for intelligent document classification, legal 

clause recognition, and predictive access analytics. These 

features can assist in automating legal workflows, enhancing 

document search, and offering smart recommendations for 

case-related documents. 

 

5.2 Integration with Legal Ecosystem 

 

The platform is designed to scale and integrate with national 

judicial databases, bar council portals, and case management 

systems. Additional modules such as digital notarization, e-

signatures, and court summons tracking can be introduced to 

extend functionality and streamline end-to-end legal processes. 

 

 

 

 

6. Expected Outcomes 
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The proposed Legal eVault system is expected to: 

• Revolutionize legal document storage through tamper-proof, 

blockchain-based architecture. 

• Improve data integrity and transparency in judicial and legal 

workflows. 

• Ensure secure, role-based access to sensitive records, reducing 

unauthorized handling. 

• Streamline legal documentation, reducing manual paperwork 

and administrative delays. 

By leveraging decentralized technologies, this project aims to 

modernize legal infrastructure and foster greater trust in digital 

legal systems. 

 

III. RESULTS 

 

The implementation of the blockchain-based Legal eVault is 

expected to yield the following outcomes: 

 

1. Improved Legal Data Security 

• Tamper-Resistance: Legal documents stored on IPFS 

with blockchain hashing ensure immutability and prevent 

unauthorized alterations. 

•  End-to-End Encryption: Protects sensitive data 

throughout its lifecycle, complying with data privacy standards. 

 

2. 2. Enhanced Accessibility and Efficiency 

• Streamlined Access: Smart contracts automate permissions, 

ensuring only authorized personnel access the right documents. 

• Faster Legal Processing: Automated versioning and audit 

trails simplify document tracking, reducing time and 

administrative effort in legal proceedings. 

 

3. Scalable and Transparent Legal Ecosystem 

• Interoperability: Easily integrates with existing legal 

databases and systems. 

• Trust & Transparency: Every transaction and access log 

is recorded on the blockchain, providing a verifiable audit 

trail.4. Operational Efficiency 

 

 

IV. CONCLUSION 

The proposed blockchain-based Legal eVault system 

effectively leverages decentralized technologies to transform 

the way legal documents are stored, accessed, and managed. By 

integrating Ethereum smart contracts, IPFS storage, and 

cryptographic security, the platform ensures tamper-proof 

record-keeping, secure access control, and end-to-end data 

integrity. A user-friendly interface developed with React.js and 

blockchain interaction via Web3.js or Ethers.js ensures a 

seamless experience for legal professionals and institutions. 

This solution enhances transparency, reduces dependency on 

physical paperwork, and accelerates judicial workflows—

contributing to a more efficient and trustworthy legal 

ecosystem. Its interoperability with existing legal databases and 

potential for AI integration and smart legal services further 

highlight its scalability and long-term value. 

The development and deployment of Legal eVault mark a 

significant advancement in digital legal infrastructure, offering 

a secure, transparent. 
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