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ABSTRACT 

With ever-evolving technologies, the banking systems can update from their traditional 

methodologies to a digital, immutable, distributed ledger that can be implemented via Blockchain. 

Blockchain Technology is a distributed peer to peer linked structure which can solve the problem 

of maintaining and recording transactions in a banking system. Blockchain provides properties 

like transparency, robustness, auditability, and security. This paper aims at giving these 

functionalities in a distributed banking system using blockchain, which will be at par with the 

current methodologies. It will also focus on the limitations while implementing blockchain and 

future scope. 

I.INTRODUCTION 

Any banking system being the middleman 

between the transactions is vulnerable to 

threats like frauds, crashes, and cyber-

attacks. Since almost all the banking systems 

are based on a centralized database, they are 

more prone to penetration attacks, which may 

compromise the confidential details of 

customers of the bank. As well as for the 

services provided by the bank, the customer 

has to pay the transactional overhead. On the 

other hand, the bank has to record and 

maintain all the transactional details for each 

customer, which is generally massive in  

terms of data. Blockchain technology is the 

solution to these problems of the current 

traditional banking system. Blockchain 

technology originated when a white paper 

titled “Bitcoin: A Peer-to-Peer Electronic 

Cash System” [1] was released in 2008 by 

Satoshi Nakamoto. This paper illustrates how 

to develop a peer-to-peer electronic cash 

system that allows online transactions 

between different parties without the 

involvement of the mediator. The World 

Economic Forum (WEF), in 2016 has 

suspected that blockchain technology will be 

able to transform financial services in the 

banking sector by creating a platform that 

connects consumers and producers directly 

[2]. The blockchain technology is a peer-to-

peer distributed structure which could be 

used to overcome the issue in the traditional 

banking system. It is a collection of blocks 

that hold the encrypted transactional details 

sharing the same timestamp. The nodes of the 

network (miners) are responsible for linking 

the blocks to one another in chronological 

order, where each block contains the hash of 

the block created before in the chain. These 

hash values are the digital signature of each 

block and are dependent on two variables, 

first being the transactional details, and 

second is the hash value of the previous 

block. There are multiple hashing algorithms 
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like SHA256, RSA to achieve this. Even a 

minute change in any of the two variables 

will have a significant influence on the digital 

signature throughout the blockchain; thus 

overall, it provides a good security measure 

in a public ledger. Blockchain is a sequence 

of blocks distributed in a public ledger. Each 

block has a digital signature, which is in the 

form of hash code [3]. These hash codes are 

generated considering the parent block hash 

code and the set of transactions contained in 

the current block. The block is divided into 

two parts: Header and Body. As the name 

indicates, public blockchain is publicly 

available to everyone. In other words, public 

blockchain is open source in nature which 

means that anyone in the world who has 

access to the internet can participate in public 

blockchain. No consent of any person or 

organization is needed to participate in this 

blockchain. Any person can participate as a 

member, developer, community member or 

miner. Also, the code can be downloaded by 

anyone, and they can run the node on their 

local device. Basically, public blockchain is 

a permission less blockchain. All transactions 

done in public blockchain are fully 

transparent in nature. Everyone who is a 

member of public blockchain can view the 

transaction as it is transparent but at the same 

time it is anonymous. Bitcoin and Ethereum 

are the popular examples of public 

blockchain. 

II.LITERATURE SURVEY 

Blockchain technology has gained significant 

attention since its inception in 2008, when it 

was first proposed by an individual or group 

under the pseudonym Satoshi Nakamoto in 

the Bitcoin whitepaper. The fundamental 

innovation of blockchain lies in its 

decentralized nature, which allows data to be 

stored across a distributed network of nodes 

without the need for a central authority or 

intermediary. This decentralized structure 

ensures that all participants in the network 

have equal access to the same set of records, 

promoting transparency, security, and trust. 

Blockchain has since evolved to serve 

purposes far beyond cryptocurrency, and its 

applications now span a wide range of 

sectors, including supply chain management, 

finance, healthcare, intellectual property, and 

governance. 

The key innovation of blockchain lies in its 

ability to guarantee the integrity of data 

stored on the blockchain. This is achieved 

through cryptographic techniques that ensure 

the immutability of records once they have 

been added to the blockchain. Each 

transaction is cryptographically signed, and 

the records are validated through a consensus 

mechanism before they are added to the 

chain. This process prevents unauthorized 

alterations to the data, thus promoting trust 

among participants. As blockchain 

technology continues to mature, researchers 

and practitioners have begun to explore 

various consensus mechanisms beyond the 

original proof-of-work (PoW) mechanism 

used by Bitcoin. Some examples include 

proof-of-stake (PoS), proof-of-authority 

(PoA), and delegated proof-of-stake (DPoS), 

each offering different benefits in terms of 

scalability, energy efficiency, and transaction 

speed. In the context of digitization, 

blockchain allows the secure digital storage 

and transmission of assets, contracts, and 

identities. This has significant implications 

for a variety of industries. For instance, in 
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supply chain management, blockchain 

enables the creation of a transparent, 

immutable ledger of product movements, 

allowing consumers and stakeholders to trace 

products back to their origin, ensuring 

authenticity, and reducing the risk of fraud. 

In healthcare, blockchain technology has 

been explored as a means of securely 

managing patient data, providing patients 

with control over their own health records 

while ensuring privacy and regulatory 

compliance. The integration of blockchain 

with the Internet of Things (IoT) is also being 

researched, as it provides an ideal solution to 

enhance the security and interoperability of 

connected devices, ensuring data integrity in 

real-time. Despite these promising 

applications, the adoption of blockchain 

technology faces several challenges. One of 

the primary concerns is scalability. As 

blockchain networks grow, the number of 

transactions processed by the system 

increases, leading to potential bottlenecks in 

performance. This issue has been particularly 

evident in platforms like Ethereum, where 

high transaction volumes can result in 

delayed processing times and increased 

transaction fees. Researchers have proposed 

various solutions, including sharding, off-

chain transactions, and layer-two solutions 

like the Lightning Network, to address these 

scalability issues. Another challenge is the 

energy consumption associated with some 

consensus mechanisms, particularly proof-

of-work. Mining operations for Bitcoin, for 

instance, require vast amounts of 

computational power, raising concerns about 

the environmental impact of blockchain 

networks. To mitigate these concerns, some 

newer blockchain systems have adopted 

more energy-efficient consensus 

mechanisms like PoS, which requires less 

computational work to validate transactions. 

Moreover, the lack of interoperability 

between different blockchain networks 

remains a significant challenge. Although 

blockchain allows for decentralized storage 

and transactions, it does not inherently. 

III.METHODOLOGY 

The methodology for implementing a 

digitized and decentralized blockchain 

system involves several critical phases, 

including system design, consensus 

mechanism selection, smart contract 

development, data encryption, scalability 

solutions, and privacy enhancements. The 

process begins with a thorough 

understanding of the problem domain and the 

specific industry or use case in which the 

blockchain solution will be deployed, 

whether that is healthcare, supply chain, or 

financial transactions. This domain-specific 

understanding is essential to determine the 

specific requirements of the system, 

including the types of data that need to be 

digitized, the privacy needs, transaction 

speed requirements, and potential for cross-

chain interactions. 

1. Requirement Analysis and System 

Design: The first step in the methodology is 

the collection and analysis of requirements. 

This phase involves conducting in-depth 

consultations with stakeholders to understand 

their needs and expectations for a 

decentralized system. Depending on the use 

case, this step might involve designing the 

blockchain’s architecture, identifying the 

roles of various participants, and determining 

the types of assets and data that will be 
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managed on the blockchain. For example, in 

a supply chain scenario, the requirement 

analysis phase would involve identifying the 

types of products being tracked, determining 

the necessary attributes for each product 

(e.g., origin, condition, transport route), and 

understanding who needs access to the data 

and under what conditions. 

2. Selection of Blockchain Platform and 

Consensus Mechanism: Once the 

requirements are clear, the next step is to 

select the appropriate blockchain platform 

and consensus mechanism. A significant 

challenge in blockchain implementation is 

choosing the right consensus algorithm that 

fits the specific requirements of the system. 

For instance, if the primary goal is to ensure 

low energy consumption and high transaction 

throughput, Proof of Stake (PoS) or 

Delegated Proof of Stake (DPoS) might be 

more appropriate than the traditional Proof of 

Work (PoW) mechanism, which can be 

energy-intensive and slower in comparison. 

The consensus mechanism must ensure that 

all nodes on the network can reach an 

agreement on the state of the blockchain 

without the need for a central authority. 

3. Smart Contract Development and 

Automation: The next phase is the 

development of smart contracts, which are 

self-executing contracts with the terms of the 

agreement directly written into code. Smart 

contracts are essential for automating 

transactions and ensuring that all parties 

involved in the blockchain network adhere to 

predefined rules. In this phase, developers 

write the code that dictates how assets will be 

transferred, how agreements will be 

enforced, and what actions will be triggered 

by specific events on the blockchain. Smart 

contracts can be used for a wide variety of 

applications such as automating supply chain 

processes (e.g., automatically triggering 

payment once goods are delivered) or 

managing patient records in healthcare, 

where predefined conditions trigger actions 

such as data sharing or access. 

4. Data Encryption and Security 

Protocols: Since blockchain technology is 

widely used to store sensitive data, security is 

a critical aspect of the methodology. 

Blockchain data is encrypted to ensure the 

integrity of the stored information, 

preventing unauthorized access or tampering. 

The data on a blockchain is protected by 

cryptographic algorithms such as SHA-256 

(in the case of Bitcoin), which produces a 

unique hash for each transaction. 

Additionally, digital signatures ensure that 

the sender’s identity is verified, and the 

integrity of the data is preserved. If the 

system is dealing with sensitive personal 

data, like healthcare records, the use of 

advanced encryption techniques such as zero-

knowledge proofs (ZKPs) can be employed 

to preserve privacy. ZKPs allow for the 

verification of transactions without revealing 

sensitive underlying data, enabling privacy-

preserving blockchain applications. 

5. Scalability Solutions: Scalability is a 

critical issue for blockchain systems, 

especially as they grow and handle increasing 

volumes of transactions. To address 

scalability challenges, the methodology 

integrates techniques such as sharding, off-

chain transactions, and Layer-2 solutions. 

Sharding involves splitting the blockchain 

into smaller partitions (or "shards"), allowing 
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each shard to process transactions 

independently, thus improving overall 

throughput. Layer-2 solutions, such as the 

Lightning Network for Bitcoin or state 

channels for Ethereum, enable faster 

transactions off the main chain while 

preserving the security of the blockchain. 

These solutions allow the blockchain system 

to handle a larger number of transactions 

without compromising on performance. 

IV.CONCLUSION 

In conclusion, digitized and decentralized 

blockchain technology presents a 

transformative opportunity to revolutionize 

various sectors by enhancing security, 

transparency, and efficiency. While existing 

systems have made significant strides, 

challenges such as scalability, energy 

consumption, and interoperability still exist. 

The proposed system seeks to overcome 

these barriers by introducing more efficient 

consensus algorithms, improving cross-chain 

compatibility, and integrating advanced 

encryption techniques. The continued 

development and adoption of blockchain 

technology are likely to have far-reaching 

implications, including the democratization 

of data ownership, enhanced privacy, and the 

creation of more secure, decentralized 

networks. As the technology matures, it will 

be crucial to address regulatory concerns and 

ensure that blockchain solutions can integrate 

seamlessly with existing systems, paving the 

way for broader adoption in diverse 

industries. 
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