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ABSTRACT 
Blockchain is an emerging technology that is secure, safe, and bug-free. This cutting-edge technology operates in 
both distributed and decentralised modes. Blockchain is a distributed database whose records are highly secure, 
immutable, and transparent to all stakeholders. We may utilise the features and benefits of this technology in 
hybrid mode, which combines it with other existing technologies. The merging of such multi-technologies will 
result in smart systems that provide additional automation features to industry and society. In this paper, we will 
explore blockchain technology, its features, security aspects, numerous concerns and obstacles, as well as its 
applications. Blockchain is a decentralised technology. It has a significant ability to solve business difficulties.  
 
Cryptography protects the records in a blockchain transaction, and each transaction is linked to previous 
transactions or records. Node-based algorithms validate blockchain transactions. A single entity cannot initiate a 
transaction. Blockchain offer transparency, allowing each participant to observe transactions at any moment. 
Smart contracts provide safe transactions, which helps to avoid third-party disturbance. The key features of 
blockchain are decentralisation and immutability. Faster transactions, validation in seconds, and so on. 
 
A blockchain is simply a distributed database of records or a public ledger, that contains all transactions or digital 
events that have been conducted and shared by participating parties. Each transaction in the public ledger is 
validated by a majority of the system's participants. Once entered, information cannot be deleted. The blockchain 
includes a precise and verifiable record of every transaction ever made. The most popular example of blockchain 
technology is Bitcoin, a decentralised peer-to-peer digital currency. The digital currency Bitcoin is very 
controversial, but the underlying blockchain technology has worked brilliantly and has a wide range of uses in 
both the financial and non-financial worlds. 
 
This paper describes blockchain technology and some compelling specific applications in both the financial and 
non-financial sectors. We then look at the challenges ahead and business opportunities in this fundamental 
technology that is all set to revolutionize our digital world. 
 
Keywords: Blockchain, Characteristics, Challenges, Security, Advantages. 
 

1. INTRODUCTION 
The concept of Blockchain technology was first introduced in 2008 by Satoshi Nakamoto[1], which outlined the 
key principles and mechanics of blockchain technology and served as the foundation for the development of 
cryptocurrencies like Bitcoin. Bitcoin is as much about "online" as it is about currency, with numerous 
applications in and developing mobile commerce [2]. Bitcoin focuses on online transactions [3]. It can function 
as a platform for financial information [4].  
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Blockchain technology is a way to structure data without the need for a central authority. It is a distributed database 
that hosts a continuously growing number of records. The database stores records in blocks rather than collating 
them in a single file. Each block is chained to the next block, in linear, chronological order, using a cryptographic 
technique. The records in this technology cannot be revised. Any attempt to change those records is visible to all 
involved participants. This mechanism enables blockchains to function as ledgers that can be shared and 
confirmed by anybody with the necessary permissions [5]. These distributed ledgers can be spread across multiple 
places.  
 
Blockchain architecture is the foundational structure that enables the decentralized and secure operation of 
blockchain networks. It comprises a set of rules, protocols, and components that work in tandem to maintain the 
integrity of the distributed ledger. The architecture ensures transparency, immutability, and consensus in recording 
and validating transactions across a network of nodes. 
 
Blockchain is a technology that redefines trust in next-generation systems. It promotes the idea of conducting any 
form of transaction without the use of a mediator. Mediators, such as corporations and governments, nearly 
invariably operate as central entities, receiving, processing, and storing transactions. All of the trust we place in 
any system is in the mediators, who are required to handle transactions in accordance with proper business logic. 
Mediators have full control over data security and privacy. Technically, Blockchain is a distributed database that 
resides on a peer-to-peer network (Fig. 1). This peer-to-peer network serves as the system's backbone because 
each node in the network is on the same level as the others. Although nodes can take many different forms, there 
is no single core node that serves as an authority. Every node keeps a local copy of the blockchain. If a majority 
of nodes agree on the transaction's legitimacy, the transaction is considered valid. [6]. 
 

 
Fig. 1. Blockchain P2P Network [6] 

 
Richard and Owen [7] addresses the limitations and vulnerabilities of current reputation systems, both in 
centralized and peer-to-peer (P2P) networks. The authors propose a new reputation system based on blockchain 
technology, which aims to solve existing issues and prevent attacks that can occur in traditional reputation 
systems. The proposed system is applicable to both P2P and centralized networks and provides a method for 
accurate and trustworthy calculation of reputation scores, without the need for a central authority. The use of 
blockchain technology ensures the immutability of transactional records and prevents the creation of multiple 
identities and fraudulent ratings. The paper discusses various attacks on decentralized reputation systems and 
outlines measures that prevent such attacks from depriving the reputation system of its usefulness. The proposed 
system shows promise in resolving many of the unanswered questions of current reputation systems, and the 
authors provide valuable insights and suggestions for future research that can further optimize the system. 
 
Yong and Wang [8] discusses the potential of blockchain technology in revolutionizing intelligent transportation 
systems (ITS). The authors propose a blockchain-based ITS (B2ITS) framework that can establish a secured, 
trusted, and decentralized ITS ecosystem. They outline a seven-layer conceptual model for blockchain in an ITS 
context and address key research issues in B2ITS. They also discuss the relationship between B2ITS and parallel 
transportation management systems (PtMS). The authors present a case study of a blockchain-based real-time 
ride-sharing service as an example of B2ITS application. They emphasize the importance of security, trust, and 
decentralization in maintaining the overall stability, profitability, and effectiveness of the ITS ecosystem. 
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Michael et. al. [9] cover blockchain technology and its applications beyond Bitcoin. It explained that a blockchain 
is a distributed database of records or a public ledger of transactions that is verified by consensus among 
participants in the system. The main hypothesis presented is that blockchain technology establishes a system of 
creating a distributed consensus in the digital world, allowing for the creation of a democratic and scalable digital 
economy. It also document describes the history and workings of Bitcoin and how it uses blockchain technology. 
It also discusses the advantages of blockchain technology, such as its ability to revolutionize the digital world by 
enabling a distributed consensus and preserving the privacy of digital assets and parties involved.  
 
Blockchain literature is abundant and comes from a variety of sources, including blogs, wikis, forum postings, 
codes, conference proceedings, and journal publications. Tschorsch et al. [10] conducted a technical survey on 
decentralised digital currencies, including Bitcoin.  
 

2. CORE ASPECT OF BLOCKCHAIN 
Blockchain contains the following core aspects. 
Decentralization: In traditional centralised transaction systems, each transaction must be certified by a central 
trusted agency, leading to cost and performance constraints on central servers. In contrast to centralised modes, 
blockchain eliminates the requirement for third parties. Blockchain's consensus algorithms provide data 
consistency across diverse networks. 
 
Persistency: Transactions can be validated fast, and invalid transactions will not be accepted. Once a transaction 
is on the blockchain, it is nearly hard to erase or rollback. Blocks containing invalid transactions might be 
identified instantly. 
 
Anonymity: Every user may communicate with the blockchain using a created address that does not reveal the 
user's real identity. Blockchain cannot offer full anonymity owing to inherent constraints. Many methods have 
been suggested to improve the anonymity of blockchain.  
 
Miners[11] used zero-knowledge proof. Here researcher uses a list of valid coins to validate transactions, rather 
than requiring a digital signature. Sasson et. al. [12] used zero-knowledge Succinct Non-interactive Arguments of 
Knowledge (zk-SNARKs). They create decentralised anonymous payment schemes (DAPS). A DAP scheme 
allows users to pay one other anonymously by hiding the payment's origin, destination and transferred amount. 
Tim et. al. [13] employs decryption mixnets to shuffle addresses. 
 

3. WHERE BLOCKCHAIN CAN BE APPLIED? 
Blockchain technology may provide new opportunities to reduce transaction costs dramatically and decrease 
transaction settlement time. It has the potential to transform and disrupt a multitude of industries, from financial 
services to the public sector to healthcare. As a result, a number of venture capital firms and large enterprises are 
investing in blockchain technology research and trials to re-imagine traditional practices and business models.  
 
A major advantage of blockchain technology is its distributed nature. A blockchain allows parties to transact 
directly with each other through a single distributed ledger, thus eliminating one of the needs for centralized 
transaction processors. In addition to being efficient, the blockchain has other unique characteristics that make it 
a breakthrough innovation. 
 
Currently, most blockchains are used in the financial domain, and more and more applications for different fields 
are appearing. Traditional industries could take blockchain into consideration and apply blockchain into their 
fields to enhance their systems. At the same time, the upcoming industry could make use of blockchain to improve 
their performance [14].  
 
Michael et. al. [9] highlights the potential applications of blockchain technology in both financial and non-
financial sectors, including smart contracts, smart property, and various other non-financial applications.  
Blockchain can be utilized for a variety of financial services, including digital assets, remittances, and online 
payments [15]. It has applications in smart contracts [16], IoT [17], reputation systems [18], and security services 
[19]. 
Businesses that require high levels of reliability, as well as honesty, can use blockchain to attract clients. 
Blockchain technology eliminates the possibility of a single point of failure due to its distributed nature. 
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Financial services: Several stock exchanges across the world are piloting a blockchain platform that allows for 
private securities. Furthermore, a number of institutions are considering use cases for trade financing, cross-border 
payments, and other financial activities. BlockChain's distributed ledger feature, combined with its security, 
makes it a particularly attractive solution for solving existing financial and non-financial business concerns [20].  
 
Consumer and industrial products: Companies are investigating the use of blockchain to digitise, trace the origins, 
and history of transactions in different commodities.  
Life sciences and healthcare: Healthcare organisations are researching the use of blockchain to ensure the integrity 
of electronic medical records, medical bills, claims, and other documents.  
 
According to a World Economic Forum survey[21], blockchain technology will alter financial services, with at 
least 10% of global GDP expected to be housed on platforms by 2025. A blockchain can replace any intermediary 
that maintains a register or facilitates transactions between parties. Using this method, fund promoters might 
distribute fund shares directly, with no intermediaries. Blockchain technology would increase the efficiency of 
trade and post-trading operations, improve regulatory control, and eliminate the need for several middlemen. The 
technology makes transactions more transparent, practically instantaneous, and eliminates the need to trust a single 
entity. Blockchain technology is a trending technology that would disrupt most company structures, prompting 
businesses to reassess their long-term strategic plans.  
 
Blockchain technology continues to be used for a variety of purposes, including intellectual property protection, 
traceability in the supply chain, identity validation, insurance, international payments, IOT, patient privacy in 
medical care, and prediction markets [22]. 
 
Blockchain is a type of Distributed Ledger Technology (DLT) that consists of a chain of blocks that hold an ever-
growing digital list of data records without the need for a central server and are configured in such a way that they 
cannot be edited or updated. Blockchain technology enables safe tracking of transactions, including money, 
property, information, and authorization rights, without the need for a third-party middleman like a bank [1, 23, 
24, 25] 
 

4. SECURITY FEATURES 
Blockchain technology, developed to safeguard and decentralise information and transactions, is primarily used 
to produce cryptocurrencies like Bitcoin [1] 
 
Blockchain technology will provide full transaction security. A block should record each transaction; it will 
function as a record book. Once a transaction is completed, a block is added to the blockchain as a permanent 
database. If a block is completed, a new block is either added to it or generated. 
 
The use of cryptographic techniques, such as hashing for data integrity and digital signatures for authentication, 
played a crucial role in securing the information stored on the blockchain. Each transaction in a blockchain should 
be recorded in a ledger, and users should only be able to read the information from it.  
 
Another form of security feature is the chain of blocks. In blockchain, each block should have a hash value. These 
blocks are linked together by their previous hash. If an attacker comes to fix the data, the hash will change, 
affecting the entire chain. As a result, sensitive data will be better protected.  
 

5. CHALLENGES 
Though the blockchain system offers enormous potential for the development of future Internet networks, it faces 
numerous technological obstacles. Blockchain technology is still in the testing phase, and there are various 
implementation concerns that must be addressed before establishing a Blockchain-free cryptographically safe 
system. Swan [23] lists various technical hurdles and constraints for adapting Blockchain technology in the future. 
Koteska et. al. [6] reviewed many Blockchain implementation quality challenges. 
This section summarises the most frequent Blockchain quality concerns discovered in this investigation. 
 
1. Scalability:  
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Scalability is a major concern. The amounts of transactions are increasing day by day. Most of the companies 
were suggesting blockchain for their transaction process.   
 
Scalability is one of the most hard aspects of Blockchain deployments. To achieve theoretically proven security, 
Blockchain implementations must have a high number of complete nodes. Otherwise, the implementation may 
result in a less decentralised system, as with Bitcoin. The scalability restrictions of the Blockchain are related to 
the size of the data on the blockchain, the transaction processing rate, and the latency of data transfer. However, 
the consensus mechanism has an effect on the latency between transaction submission and confirmation. For 
example, the duration between the transaction submission and confirmation on Bitcoin is approximately 1 hour 
(10-minute block interval per block and 6-block confirmations), and around 3 minutes on Ethereum (14-second 
block interval per block and 12-block confirmation) [6]. 
 
2. Privacy Leakage:  
One issue related to Blockchain privacy is the problem of multiple addresses, such as Researchers' cluster 
addresses belonging to the same user in the Bitcoin system [26]. Address clustering is used to track the economic 
activity of the same users. The purpose is to locate all addresses involved in the transaction that belong to the 
same user [27, 28]. The authors in [29] discovered that some Bitcoin addresses can be mapped to IP addresses by 
analysing the transaction activity. 
 
Blockchain provides anonymity through public and private keys. Users use their private and public keys without 
revealing their real identities. Blockchain cannot ensure transactional privacy as the values of all the transactions 
and balances for each public key are publicly visible [16, 30]. 
 
3. DDoS (Distributed Denial of Service) Attack:  
A DDoS attack is an attack that is designed to target a specific system, such as a computer, website, server, or 
other network resources. As a result, inbound messages and connections to the target system may slow down, fail, 
or shut down. DDoS attacks pose a serious threat to business in Blockchain. However, preventing such an attack 
is almost difficult. A flow analytic device is a frequent solution for DDoS attacks. This device will monitor and 
react to the attackers. This will tell you what step to take next. This device will additionally assist in clearing the 
traffic [6].  
 
4. Integrated Cost Problem. It will incur significant costs, including time and money, to update an old system, 
particularly if it is an infrastructure. One must be sure that this creative technology not only creates economic 
benefits and meets oversight criteria, but also bridges with traditional organisations, and it always encounters 
problems from internal organisations that are now in place [22]. 
 
Other issues are Throughput issues, Latency issues, Size and bandwidth issues, Data malleability issues, and 
Authentication issues. 
 

6. CONCLUSION 
A blockchain builds on existing networks, cryptographic principles, and recordkeeping technology, but employs 
them in a novel way. Once a blockchain is built and widely used, it may be difficult to update it. Once data is 
recorded on a blockchain, it is usually retained indefinitely, even if there is an error. Applications that use the 
blockchain ensure that the actual blockchain data cannot be changed by treating subsequent blocks and 
transactions as updates or modifications to previous blocks and transactions. Blockchain technology is still in its 
early stages, and organisations should regard it as any other technological solution, employing it only when 
necessary.  
  
Blockchain technology has the potential to solve practical business challenges in a variety of industries. It ensures 
trust, immutability and transparency, and provides additional security for Internet transactions. It is a distributed 
database technology that enables decentralised transaction and data management. Modern Blockchain systems 
must prioritise security, privacy, throughput, size and bandwidth, performance, usability, data integrity, and 
scalability. However, these quality traits present a number of issues that must be handled.  
 
To better understand the current research on the subject of Blockchain implementation quality, we examined 
current quality challenges in Blockchain implementations and established Blockchain quality attributes. 
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According to the research, this topic is yet immature. The results show that the Blockchain implementations should 
be enhanced.  
 

7. FUTURE WORK 
The future of blockchain will be to combine it with AI to provide cyber security, by training ML (Machine 
Learning) algorithms to carry out real-time threat identification as well as continually learn about attacker 
behaviour. The decentralised nature of blockchains can reduce the inherent risk of centralised databases. AI can 
improve the efficiency of blockchain significantly more than humans or traditional computing.  
 
Recent advancements in blockchain technology are opening up new possibilities for artificial intelligence 
applications. AI technology has the potential to help tackle a variety of blockchain difficulties.  
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