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ABSTRACT:

In the digital age, the management and security of legal records pose significant challenges for
law firms, government agencies, and individuals. Traditional paper-based record-keeping
systems are prone to loss, tampering, and inefficiencies. To address these challenges, this paper
proposes a blockchain-based e-vault system for the secure storage, management, and
verification of legal records.The proposed system leverages blockchain technology to create a
decentralized and tamper-proof repository for legal documents, such as contracts, deeds, wills,
and court records. Each document is encrypted, timestamped, and stored as a transaction on
the blockchain, ensuring its integrity and immutability. Smart contracts are utilized to automate
the management of access permissions, document sharing, and verification processes,
enhancing efficiency and transparency. Furthermore, the e-vault system incorporates advanced
encryption and authentication mechanisms to protect sensitive information and ensure data
privacy. Users can securely access and manage their legal records through a user-friendly
interface, while maintaining control over their data sovereignty.

1.0 INTRODUCTION :

In the digital era, the management and security of legal records are paramount for ensuring
transparency, integrity, and accessibility in legal proceedings. However, traditional paper-
based record-keeping systems are increasingly becoming outdated, posing significant
challenges for law firms, government agencies, and individuals alike. These challenges include
the risk of loss, tampering, inefficiencies in document retrieval, and difficulties in maintaining
data privacy and security.To address these issues, there is a growing need for innovative
solutions that leverage emerging technologies to modernize record management practices in
the legal domain. Blockchain technology, known for its decentralized, immutable, and
transparent nature, offers a promising avenue for transforming how legal records are stored,
managed, and verified.In this context, this paper proposes a blockchain-based e-vault system
for the secure storage, management, and verification of legal records. By harnessing the
capabilities of blockchain technology, the proposed system aims to overcome the limitations
of traditional paper-based record-keeping systems and deliver a secure, transparent, and
efficient platform for managing legal documents.
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2.0 Literature Review:

1. Blockchain Technology in Legal Record Management: Several studies have explored the
potential applications of blockchain technology in the legal domain, particularly in record
management. Research by Casey et al. (2018) and O'Dwyer et al. (2020) discuss how
blockchain can provide a secure and transparent platform for storing, managing, and verifying
legal records, reducing the risk of tampering and ensuring data integrity.

2. Smart Contracts in Legal Operations: Smart contracts, a key feature of blockchain
technology, have been studied for their potential applications in legal operations. Research by
De Filippi and Wright (2018) and Béhring (2019) examines how smart contracts can automate
legal processes, such as contract execution, dispute resolution, and compliance management,
leading to increased efficiency and transparency in legal transactions.

3. Decentralized Identity Management: Identity management is a crucial aspect of legal
record management, and blockchain technology offers solutions for decentralized identity
verification. Studies by Hardjono and Smith (2018) and Yu et al. (2019) explore the use of
blockchain-based identity management systems to securely verify the identity of individuals
and entities involved in legal transactions, enhancing trust and security.

4. Data Privacy and Confidentiality: Protecting the privacy and confidentiality of legal
records is paramount, especially in sensitive legal proceedings. Research by Mddersheim et al.
(2017) and Kosba et al. (2016) investigates privacy-preserving techniques, such as zero-
knowledge proofs and cryptographic encryption, to safeguard sensitive information stored on
the blockchain, ensuring compliance with data protection regulations.

5. Regulatory and Legal Implications: The adoption of blockchain technology in the legal
domain raises regulatory and legal considerations. Studies by Werbach (2018) and Auerbach
et al. (2019) examine the regulatory challenges and legal implications of blockchain-based
record management systems, highlighting the need for clear guidelines and frameworks to
govern their use in legal proceedings.

Overall, the existing literature provides valuable insights into the potential benefits, challenges,
and implications of using blockchain technology for legal record management.

3.0 EXISTING SYSTEM :

In existing record management practices within the legal domain, reliance on traditional paper-
based systems persists despite the digital advancements of recent years. Law firms, government
agencies, and individuals often encounter challenges associated with the cumbersome nature
of paper records, including the risk of loss, tampering, and difficulties in document retrieval.
Moreover, paper-based systems lack the transparency, efficiency, and security afforded by
digital technologies, leading to inefficiencies in record management processes. Centralized
databases and document management systems, while offering some improvements over paper-
based methods, still face issues related to data integrity, privacy, and security. These challenges
underscore the need for innovative solutions that can modernize legal record management
practices and address the shortcomings of existing systems.
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4.0 Proposed Methodology

In real world many types of Legal documents are exists and government are managing all this
documents in a single centralized server. This servers will be managed by Admin and can be
bribe to alter any legal document and there will be no direct way to detect such alteration.
Another most important issue is cyber-attack where attackers can hack centralized server and
may crash or steal data and in such situations all data will be lost.

To overcome from above issue we are planning to migrate legal or criminal documents
management to Blockchain technology which has inbuilt support for data security, verification
and decentralized storage.

Decentralized storage: Blockchain store each records in multiple nodes, so if one node down
then services can be access from other working nodes

Data Security: each block stored in Blockchain is internally encrypted so data will be secured

Data Verification: Blockchain store each data as transaction/block and associate each block
with unique hash code, while storing new record Blockchain will verify hash code of all
previous blocks, if data not tamper then it will result into same hash code and verification get
successful otherwise data tamper can be detected.

So by employing Blockchain technology we can provide all types of securities to Legal
documents which cannot be fulfilled by existing tradition single centralized servers.

To manage data with Blockchain we need to design Smart Contract using Solidity
programming which contains set of functions to store and get data from Blockchain. In below
screen showing Smart contract code designed to manage legal documents.

£ EditPlus - [CA\Users\Admin\Desktop\Blockchain! hello- ethinode_medules\.bin\contracts\Evault.sol 7] - X
File Edit View Search Document Project Tools Browser Window Help NEE
Tea@bavd| X[ o[t B A4 W=l D e
Directory _ Cliptext e e e I Iy e
El > pragma solidity >= 0.8.11 <=0.8.11;
&Ee | pragma experimental ABIEncoderV2;
3 vittal Hevault solidity code
i papers contract Evault {
3 feb24

uint public decumentCount = 0;

suthorship it mapping(uint == document) public documentList;

autharship_Style-aware N struct document
ProjectProposal-1.pdf

smart_banking_chatbot_A| " .
suspicious_activity.tet string document_name;
suspicious_WhatsApp Ime string document_type;

string description;

string document_belongs_to:
string doc_address;

string phone;

string criminal_record:

string uid;

string update_date;

string filename:

}

Il events
» event documentCreated(uint indexed 7dccumenﬂd)J

/ffunction to save legal document details to Blockchain
function saveDocument(string memory name, string memory doc_type, string memory desc, string memory belongs, string memory doc_address, string 1
documentList{documentCount] = document(name. doc_type. desc. belongs. doc_address. phone, criminal record. uid. update_date. filename);

v

All Files (%) ~l[l< >
2 e Evaultsol #indechtml & AddDocument.html & AdminLoginhtml  CheckVault.html # views.py #urls.py & AdminScreenhtml & ViewVaulthtml % 2_deploy_contracts,
For Help, press F1 In22  col52_ 8 00 PC___ANSI
Tl — iR i ! 12:45
A Type here to search ‘j [ [} ) L 0CHaze ~ 58 ) ENG e
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'% EditPlus - [C:\Users\Admin\Desktop\Blockchain\hello-eth\node_modules\.bin\contracts\Evault.sol *]

X
File Edit View Search Document Project Tools Browser Window Help ™
Sed@lba v X|iwoo St B-E4AW=12a |50 E T
Directory _ Cliptext e e e Iy e

[E]

»

SEN

3 vittal
&3 papers
S feb2d

authership.txt
authorship_Style-aware N
ProjectPropesall-1.pdf
smart_banking_chatbot_4
suspicious_activity.tet
suspicious Whatshpp Imz

event documentCreated(uint indexed _documentId);

/ffunction to save legal document details to Blockchain

function saveDocument(string memory name, string memory doc_type, string memeory desc, string memory belongs, string memory doc_address, string 1
documentList[documentCount] = document(name, doc_type. desc. belongs. doc_address. phone, criminal record. uid. update_date, filename);
emit documentCreated(documentCount);
documentCount++;

}

//get document count
function getDocumentCount() public view returns (uint) {

return documentCount;

}

function gefName(uint i) public view returns (string memory) {
document memeory doc = documentList[i]:
return doc.document_name;

}

function getType(uint i) public view refurns (string memory) {
document memory doc = documentList[i];
return doc.document_type:

}

function getDesc(uint i) public view returns (string memory) {
document memory doc = documentList[i]:
return doc.description;

< ) >

@+ index.html <+ AddDocument.html # AdminLogin.html 4 CheckVault.htm| % AdminScreen.html

i

All Files (%) v
] @ Evault.sol

For Help, press F1

< views.py <+ urls.py

#ViewVaulthtml % 2_deploy_contracts,
col52 86 00 PC

In 23 ANSI

£ Type here to search

In above solidity code we define all required functions need to manage legal document values.
Now we need to deploy above contract in Blockchain Ethereum tool to save and get data with
security. To deploy contract we need to follow below steps

1) First go inside ‘hello-eth/node-modules/bin’ folder and then double click on

‘runBlockchain.bat’ file to get below screen

B Select C:\Windows\system32\cmd exe X

evelop)

el | x
3) In above screen Ethereum started with default account and private keys and now type
command as ‘migrate’ and press enter key to get below page

£ 31°C Haze

2)
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B¥ Select C:\Windows\system32\cmd .exe X

> transaction hash: @x787bb5e82880ba5c6105c687134240812b39431159b521dbb7fd4e7652e4fdcea
> Blocks: @ Seconds: @
> contract address: @xd374Cb85bd618706¢cFO85D7bBD85F2b784BDD29

1

-

4) £ Type here to search ll

5) In above screen in white colour text can see ‘E-Vault’ contract deployed in Ethereum and
got contract address also. This address we need to specify in python programming to call
contract to save and get data. In below screen showing python code calling above contract

8 views.py - Etakeoff\feb2d\Evault\VaultApp\views.py (3.7.2) - X
File Edit Formet Run Options Window Help
django.shortcuts render ~
django.template RequestContext
django.contrib messages
json
web3 Web3, HITPProvider
django.http HttpResponse
django.core.files.storage FileSystemStorage
os
random
datetime datetime

email, contract, web3, document_list
1 ontract

getContract () :
contract, web3
blockchain_address = 'nhttp://1
web3 = Web3 (HITPProvider (blockcha.
web3.eth.defaulthccount
compiled contract_path
deployed contract_addres
open (compiled contract_path)
contract_json = json.load(file)
contract_abi = contract_json['al
file.close()
contract = web3.sth.contract (address=deployed contract_address, abi=contract_abi)

_address) )
web3 . eth.acco:

getContract ()
readDoc():
document_1ist, CONTIAcT
document_list = []
count = contract.functions.getDocumentCount ().call()
i zangs (0, count):
doc_name = contract.functions.getName (i).call()

doc_type = contract.functions.getType (i).call()

desc = contract.functions.getDesc(i).call()

belongs = contract.functions.getBelongs (i).call()

address = contract.functions.getAddress (i).call()

phone = contract.functions.getPhone (i).call()

criminal = contract.functions.getCriminalRecord(i).call()
uid = contract.functions.getUid(i).call()

today_date = contract.functions.getDate (i).call()

v
Ln: 115 Col: 105

6) H AP Type here to search -j‘l’ = I Nearrecord
7) In above screen read red colour comments to know about contract calling in python.

5.0 RESULTS

In above screens contract deployed and running and now double click on ‘run.bat’ file to start
python server and get below page
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may not work y until you apply the

In above screen python server started and now open browser and enter URL as
http://127.0.0.1:8000/index.html and then press enter key to get below page

8° M | [Y Blockchain-Based E-Vaultfor L= X | 4 = g X

>
< () D 127.0.0.1:8000/indexhtm A m o= @ B - O

Blockchain-Based E-Vault for Legal Records

1253
08-02-2024 51

9. Constructionon Mira.. A & 43 7z d) ENG

In above screen click on ‘Admin Login Here’ link to get below admin login page
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2" D | [ Slockehain-Based EVaultforlec x | + - 8 x
<« C () 127.00.1:8000/AdminLogin.html A fy M = % [ 1]
e
Home AdminLogin Here Check Legal Document Vault @
o
#
[+]
&
-
Admin Login Screen

User ! |
Password [+ ] o
Login| -

> = : = > 12:54
H AL Type here to search 1 & £ 31CHaze ~ © %O 7 ) ENG 08-02-2024 B

In above screen admin can login to system using username and password as ‘admin’ and then
press button to get below page

2" M | [ Slockehain-Based EVaultforlec X | + - o
& O ® 127.0.0.1:8000/AdminLoginAction y A mh R

gl e

Blockchain-Based E-Vault for Legal Records

Add Legal Document  View Documents List  Logout

Welcome admin

12:55

~- P = =
H L Type here to search ‘jl] 7} & £ 31°CHaze A~ O 7 D) NG A =]

In above screen admin can click on ‘Add Legal Document’ link to add legal document details
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8 D | [ Blockehain-Based EVaultforlec X | + @ open X

& C  ® 127.001:8000/AddDo [ % ThiPCly Documénts 3 V

Organize v New folder
& Downloads # A Name

=] IVIO-CucHU 12 IV AU

=] Documents #
Ay %] Interface design
B pictines @5 MAJOR_DOC
ChequeVerificati e ok
fehiog | Problematic Smartphone
feb24 @ Project
templates @5 Proposal_ML
| RENU =
@ OneDrive e ;

File name: [Project Oote o)< Al v
Add Legal Docun Upload from mobile Cancel

Document Name ‘Rem Affidavit ‘ +

Document Type \Afﬂdavit ‘

Description [Rent agreement between landlords and tenant
Person Name |rajesh |
Address |9-4-138/9 Hyderabad

Phone No 8889991098

Criminal Record No|none

UID No (123423121242
Upload Document | Choose File | No file chosen [mi]

[Submit

12:56

~ >
H o oo ‘]li N EsiCHaze A G0 ED NG 0 B

In above screen entering some type of Rent legal document details and then upload related
document data and then click on ‘Submit’ button to save data in Blockchain and then will get
below output

S DO [ Blockehain-Based E-Vauitforlec X |+ - u] X
& G @ 127.001:8000/AddDocumenthction A Yy M 5 - Oy
~lia;
L 4
o
Fis
Add Legal Document Screen
[}
Document Details Added to Blockehain with below Transaction Details &
AttributeDict({'transactionHash": HexBytes(oxb63bf417ecd70694a241bacg693f894dfidae382dgbeadsedraciooabiboe7087),
‘transactionIndex’: 0, ‘blockHash': HexBytes('ox66046¢7f40064d77787342d10905d7c5da723210537021461629830b261553¢7"), blockNumber':
2, 'from": 'oxbdesa12be386f7dbio7b33bafd681943433b3319", 'to': 'oxd374cbosbd6187d6efgo5d7bbd85fab704fbddag’, 'gasUsed': 311226, -
‘cumulativeGasUsed': 311226, 'contractAddress': None, logs': [AttributeDict({logIndex": 0, "transactionIndex”: 0, 'transactionHash':
HexBytes('oxb63bf417ecd70694a241bacg693f894dfidae382d4bendsed7ac300abiboe7g8), 'blockHash':
HexBytes('0x66046c7{40064d77787342d10905d7c5da723210537021461e29830b261552¢7). 'blockNumber': 2, "address"
'oxd374Cbo5bd6187D6eFgo5D7bBD85f2b704fBDD2g', 'data’: "ox/, "topies':
[HexBytes('oxcazofa8gecd77ef578bdaded40514bb88eqaeag78712d0ggeel73597408e7be),
HexBytes('0x0000000000000000000000000000000000000000000000000000000000000000)], type: 'mined'})], 'status': 1,
"logsBloom':
HexBytes('0x00000000000000000000000000000000000000000000000000000000000000000000000000C0000000000000000000000000000204000000

m

Document Name |
Document Type | ‘ g
Description | | ks &

4
~z 1257
H £ Type here to search ,‘jll . £ 31C Haze ~ O %O 7Z D) ENG syt =)

In above screen in red colour text can see all output returned from Blockchain after storage,
normally will show transaction hash code but for you and your guide understanding we are
displaying all details. In above output you can see Hash code and Block number as the core
output. Now admin click on ‘View Document’ link to view all stored documents details in
Blockchain
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2 D [ blockehain-Based EVauitforle: X | - - 8 X
& C @ 127.001:8000/ViewDocument A Y Mt ® L/
|y
L 4
o
i
[+]
&
Document ‘ Download
Document|Document| Criminal
Description | Belongs || Address || Phone No UID No Upload Date |Document 2
Name Type Record
To Data
[Rent
lagreement
[Rent i i 0-4-138/9 2024-02-08 i
. Affidavit  |[between rrajesh 8889901098 [none 123423121242 [Click Here
Affidavit Hyderabad 12:56:28.631537
andlords and
tenant
a
)

12:59

~ >
H o oo ‘]li N EsiCHaze A G0 ED NG 0 B

In above screen admin can view list of legal documents available in Blockchain and can click
on ‘Click Here’ link to download associated document data file.

2 D [ Blockchain-Based E-Vault for Lec X | — a X
< © ® 127.0.0.1:8000/ViewDocument Ay M I 5 - O
Downloads B Qi e X [S
ot L 4
a E’w\EHDQL.«
o
g: Projectdocr
3
(-]
&
w
Document Do
Document|Document Criminal
Description | Belongs | Address | Phone No UID No Upload Date |Do: L
Name Type Record
To
[Rent
lagreement
[Rent s B 9-4-138/9 | 2024-02-08 4y
3 Affidavit  |between rajesh (8889091098 none 123423121242 Clic
Affidavit [Hyderabad | [12:56:28.631537
landlords and |
ftenant
a
]

4

134

~ = 00
H o) Gl ‘lli 1 e EsiCHze AGBED NG o0 B

In above screen in right side panel can see downloading of associated data. Now logout and
then normal users can view all available legal documents but we are granting to them to
document details but cannot download associated data. In below screen normal users can search
for legal documents
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2 D | [ Blockchaintased Evauttforte. x [+ =

Admin Login Here  Check Legal Document Vault

Legal Document Vault Search Screen

Document Search String rajesh (u]

Submit

Bl 2 werecoeon i

In above screen user can enter any string like person name about to search, document name or
UID number or any other text. Entered input will be matched with available documents in
Blockchain and get below result. In above screen I entered query as ‘rajesh’ means I want
search any legal document exists on rajesh name

2 O | [ socdcndeecbvautiorle x | - o

C m ot @B -

1 B OB ¢ P QX%

Criminal |

Record

UID No ‘ Upload Date

In above screen for given query user can see one search found and users are granting to view
above details and cannot download associated legal document file.

So by using above screens you can manage all your documents in Blockchain.
6.0 CONCLISION :

In conclusion, the proposed blockchain-based e-vault system represents a transformative
solution for modernizing legal record management practices. By leveraging the inherent
features of blockchain technology, including security, transparency, efficiency, and data
privacy, the system offers significant advantages over existing record management
practices. Through the use of cryptographic encryption, decentralized storage, and smart
contracts, the e-vault system ensures the security and integrity of legal records, reducing the
risk of unauthorized access, tampering, or forgery. The immutability and transparency of
records stored on the blockchain enhance trust and accountability among stakeholders, while
automation streamlines administrative tasks and accelerates the processing of legal records.
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Furthermore, the e-vault system prioritizes data privacy and control, with advanced encryption
and authentication mechanisms protecting sensitive information and ensuring compliance with
data protection regulations. Stakeholders benefit from increased accessibility, convenience,
and cost reduction, as they can securely access, manage, and verify their legal records from
anywhere at any time.Overall, the proposed blockchain-based e-vault system offers a robust,
efficient, and secure platform for managing legal records, enhancing trust and confidence in
the legal system. By embracing innovative technologies and modernizing record management
practices, stakeholders in the legal domain can optimize their operations, improve productivity,
and deliver better outcomes for their clients and organizations.
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