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Software solution to identify the end receiver of a cryptocurrency transaction 

ABSTRACT
· Background: Use of cryptocurrencies like bitcoin, USDT, Monero etc. for drug trafficking activities are increasingly becoming common. The relative anonymity and speed provided by cryptocurrencies are misused by drug traffickers as a mode of transaction for drug sales and also as an asset to amass the proceeds of crime. 
· Description: Drug traffickers operating on darknet and elsewhere on internet enabled platforms like social media apps, messaging services etc receive the value of drugs through cryptocurrencies.
·  In a few cases, the drug traffickers save their proceeds of crime in cryptocurrencies. During the course of investigations and also through intelligence, wallet addresses and transactions hash related to drug transactions are obtained by Drug Law Enforcement Agencies, Further, it has also been observed that these finds are often passed through variety of services like tumblers, mixers, bridges etc to further anonymize the transactions.
·  It is important to follow the trial of funds associated with drug transactions to identify the real persons behind the drug trafficking network. Expected Solution: Development of a software solution to follow the cryptocurrency transaction trial associated with a wallet id/transaction to find out the real receiver of the funds in a drug related transaction.











CHAPTER-1
INTRODUCTION
· After its introduction in 2008 by Satoshi Nakamoto, the Bitcoin crypto-currency has gained significant popularity amongst other various crypto-currencies. It is a decentralized currency that utilizes cryptography to validate itself [1]. Bitcoin is a peer-to-peer network. 
· A Bitcoin transaction is a signed piece of data written in a scripting language that governs the transfer of Bitcoins from one party to another. After a transaction is created, it is relayed to the network and collected by verifiers, who are known as “miners.”
·  The job of the miners is to verify a transaction. They collect a number of transactions that are broadcast over the network over a period of time and put them together in a block. Upon verification, the block containing these transactions is added to an online public ledger known as Blockchain. If the transaction is not verified it is rejected by the miners [2,3]. 
· Blockchain is a publically available ledger that consists of all the transactions ever made in the Bitcoin crypto-currency system. Blockchain is made of blocks that are verified by the miners. This mechanism is the basis for preventing double spending in Bitcoins. 
· Moreover, no government or centralized authority governs Bitcoin. Instead, it is a completely distributed network. One of the major questions in the world of crypto-currencies is: “Who creates the money at first?” In Bitcoin, the miners, who verify the Bitcoin transactions, get the newly generated Bitcoins. 
· These Bitcoins serve as a reward for their efforts they put in by spending computing resources during block verification. Currently this reward is set to 25 Bitcoins [4, 5]. Every 4 years this reward is cut in half. This procedure of cutting rewards in half will continue until the total Bitcoins issued reaches 21 million. 
· At that point, the generation of new Bitcoins will be capped and miners will only get transaction fees for their verification efforts. A Bitcoin exchange is a company that deals in the currency exchange of Bitcoins with other currencies, like the US dollar. 
· One such company, Mt. Gox, claimed in February 2014 that they were hit by a bug known to exist in Bitcoin called transaction malleability [6,7]. Mt. Gox claimed to lose hundreds of millions of dollars worth of Bitcoins due to this transaction malleability-based attack. However, later they claimed to recover some of them.
· 




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Cryptocurrency transaction is all about confirmation. The transaction can beforged till confirmation is not received or it’s in the pending status. Whenever a transaction is initiated, its information is received by the whole network. 
· As soon as the confirmation of a particular transaction is being received, it gets set in stone. Once transaction is being made and confirmation received of that transaction, it can’t be reversed at any cost and it becomes non forgeable. It becomes a part of an irretrievable record of historical transaction of the so called block chain.
·  Here, in the world of cryptocurrency, miners are of vital aspect and importance, their job is all about to confirm the transactions. In the network of cryptocurrency, transactions are received by miners; to confirm legality of the transaction and to spread them in the network. Every node has to add to its database, as soon as the transaction is confirmed by the miner
·  
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Privacy Concerns: Many cryptocurrencies, like Bitcoin, are designed with pseudonymity in mind, which means that while transaction data is publicly accessible, linking that data to real-world identities is not straightforward. Software solutions that try to de-anonymize transactions might infringe on user privacy and could potentially be misused.
· Complexity and Cost: Developing and maintaining software to track and identify transaction endpoints can be complex and expensive. This often requires sophisticated algorithms, extensive data processing, and regular updates to adapt to evolving blockchain technologies and obfuscation techniques.
· Inaccuracy: Even with advanced algorithms and data analysis, software solutions might not always accurately identify the end receiver. Transactions can involve multiple addresses and layers of transactions, making it difficult to trace the final recipient with certainty.
· Regulatory Compliance: Different jurisdictions have varying regulations on cryptocurrency and privacy. Software solutions must navigate these regulatory landscapes, which can be challenging and may impact their deployment and effectiveness



2.2. PROPOSED SYSTEM
· Privacy Concerns: Many cryptocurrencies, like Bitcoin, are designed with pseudonymity in mind, which means that while transaction data is publicly accessible, linking that data to real-world identities is not straightforward. Software solutions that try to de-anonymize transactions might infringe on user privacy and could potentially be misused.
· Complexity and Cost: Developing and maintaining software to track and identify transaction endpoints can be complex and expensive. This often requires sophisticated algorithms, extensive data processing, and regular updates to adapt to evolving blockchain technologies and obfuscation techniques.
· Inaccuracy: Even with advanced algorithms and data analysis, software solutions might not always accurately identify the end receiver. Transactions can involve multiple addresses and layers of transactions, making it difficult to trace the final recipient with certainty.
· Regulatory Compliance: Different jurisdictions have varying regulations on cryptocurrency and privacy. Software solutions must navigate these regulatory landscapes, which can be challenging and may impact their deployment and effectiveness
· 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Enhanced Security and Compliance: By identifying the end receiver, organizations can better monitor and enforce compliance with regulatory requirements, such as anti-money laundering (AML) and counter-terrorism financing (CTF) laws. This helps in preventing illegal activities and ensuring that transactions adhere to legal standards.
· Improved Transparency: For organizations and individuals seeking greater transparency in financial transactions, such solutions provide insights into the flow of funds. This can be valuable for auditing, reporting, and understanding transaction networks.
·  Investigative Assistance: In the case of financial investigations, such as those conducted by law enforcement or forensic teams, identifying the end receiver can provide critical leads and evidence. This can aid in tracking down criminal activities and enforcing legal actions.
· Blockchain Analytics: These solutions can contribute to broader blockchain analytics by providing insights into transaction flows and network behaviors. This can help in understanding market trends, user behaviors, and overall network dynamics.
· .



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· Data Ingestion Module
· Address and Transaction Database
· Address Mapping Module
· Transaction Analysis Module


Data Ingestion Module
· Function: Collects raw data from various blockchain networks and sources.
· Components:
· Blockchain Data Extractor: Fetches transaction data from blockchain nodes or APIs.
· Transaction Parser: Parses and formats raw blockchain data into a usable structure


Address and Transaction Database	

· Function: Stores and manages historical and real-time transaction data.
· Components:
· Address Database: Stores information about cryptocurrency addresses, their associated metadata, and transaction history.
· Transaction Database: Logs details of transactions, including sender, receiver, amounts, and timestamps.
· 



Address Mapping Module
· Function: Maps addresses to potential real-world identities or entities.
· Components:
· Address Attribution: Uses known address databases and heuristics to attribute addresses to entities or individuals.
· External Data Integration: Integrates data from external sources like exchanges, KYC/AML databases, and transaction analytics providers.
· 

Transaction Analysis Module
· Function: Analyzes transaction patterns and behaviors.
· Components:
· Graph Analysis Engine: Uses graph theory to analyze relationships between addresses and transactions.
· Clustering Algorithms: Identifies clusters of related addresses that may belong to the same entity.
· Heuristic Analysis: Applies rules and heuristics to identify common patterns or anomalies.
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· File systems are constantly updated, and major metadata changes that are implemented can affect the success or failure of digital forensic investigations. Accordingly, a technique for analyzing the metadata change in the Ext4 and XFS file systems according to this necessity was proposed, and a TSK-based framework was developed. In addition, we compared its recovery rate and accuracy with those of existing commercial tools and verified that it was more effective. 
· In particular, by applying the file extraction method of the XFS file system to the proposed framework, it was proven that unsupported file systems can be extended. As such, it was confirmed that it can be helpful in file system forensic investigations by presenting a file extraction and recovery methodology through metadata analysis of the file system before and after data deletion. Therefore, in future research, forensic research targeting the file system environment applied to actual CCTV and servers, and metadata analysis and recovery methodologies for Btrfs and OpenZFS, should be performed. 
· In addition, research on a TSK-based integrated file system forensic framework that can be used by real investigators should be considered. 

