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Blockchain technology is increasingly recognized as an effective solution for
addressing security and privacy challenges in distributed systems. Blockchain
ensures information security by validating data and defending against
cyber threats, while guaranteeing data integrity through transaction
validation and reliable storage. The research involves a literature study,
problem identification, analysis of blockchain security and privacy, model
development, testing, and analysis of trial results. Furthermore, blockchain
enables user anonymity and fosters transparency by utilizing a distributed
network, reducing the risk of fraudulent activities. Its decentralized nature
ensures high reliability and accessibility, even in node failures. Blockchain
enhances security and privacy by offering features like data immutability,
provenance, and reduced reliance on trust. It decentralizes data storage, making
tampering or deletion extremely challenging, and ensures the invalidation

of subsequent blocks upon any changes. Blockchain finds applications in
various domains, including supply chains, finance, healthcare, and government,
enabling enhanced security by tracking data origin and ownership. Despite
scalability and security challenges, the potential benefits of reduced costs,
increased efficiency, and improved transparency position blockchain as a
promising technology for the future. In summary, blockchain technology
provides secure transaction recording and data storage, thus enhancing security,
privacy, and the integrity of sensitive information in distributed systems.
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1. INTRODUCTION

Distributed systems have been used in various fields, including finance, healthcare, automobile, risk
management, internet of things (IoT), and public and social services. While distributed systems offer many
benefits, they also have potential drawbacks when it comes to security and privacy. One of the potential
drawbacks of using distributed systems is centralized control, which can lead to a single point of failure or
attack [1]. The central authority controlling the system is compromised, the entire system can be compromised
as well, another potential drawback of using distributed systems is the lack of transparency and immutability
of data. Unlike blockchain systems, distributed systems may not have the same level of transparency and
immutability, which can lead to potential security and privacy concerns [2], that data can be easily altered
or deleted, which can decrease the reliability of the data. Data leaks are also a potential drawback of using
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distributed systems.

Distributed systems can have privacy concerns due to the potential for data leaks or unauthorized
access to data [2], that sensitive data may be exposed to unauthorized parties, which can lead to potential
security and privacy concerns. Finally, the lack of trust is another potential drawback of using distributed
systems. Distributed systems may not have the same level of trust as blockchain systems, which can lead
to potential security and privacy concerns [3]. This means that users may not be able to trust the system to
protect their data and privacy. Overall, while distributed systems offer many benefits, they also have
potential drawbacks when it comes to security and privacy. These drawbacks include centralized control, lack of
transparency and immutability of data, data leaks, and lack of trust. Blockchain technology can help address
some of these potential drawbacks by providing decentralization and distributed data management,
preserving data privacy, increasing the reliability and transparency of data, using smart contracts, and
combining blockchain and artificial intelligence (Al) technologies.

Security and privacy are two important aspects of distributed systems. Blockchain technology has
the ability to increase security and privacy in distributed systems because every transaction is protected with
strong cryptographic keys and user identities are encrypted so that they can only be accessed with proper
authorization. In addition, blockchain technology also allows each user to verify each transaction and avoid
fraud or detrimental actions. However, while blockchain technology has the potential to improve security and
privacy in distributed systems, its implementation also requires a good understanding of the technology and
how to optimize it. Apart from that, blockchain technology also has several challenges such as scalability and
high transaction fees. Therefore, there is a need for further research and development in the implementation
of blockchain technology in distributed systems [4]. Blockchain technology has gained significant attention
in recent years as a secure and decentralized system for storing and sharing information. Its unique features,
such as immutability, transparency, and decentralization, have made it an attractive solution for a variety of use
cases, including finance, supply chain management, and healthcare [5]. Blockchain technology has emerged
as a promising solution for enhancing security and privacy in distributed systems. With its decentralized
and immutable nature, blockchain provides a secure and trustworthy mechanism for storing and exchanging
information [6].

2.  RESEARCH METHOD
This research describes various stages to achieve the results that will prove that blockchain privacy
and security that able to improve the services.

2.1. Problem identification

The initial phase of this research involves identifying the security and privacy challenges faced by
distributed systems. These challenges may include data breaches, unauthorized access, and lack of trans-
parency. By closely examining these issues, we aim to gain a deeper understanding of the specific obstacles
that hinder the security and privacy of distributed systems. This step also entails defining the objectives and
research questions that will guide our investigation and form the basis for our methodology.

2.2, Literature review

To establish a foundation for this research, it conduct an extensive review of existing literature on
blockchain technology and its applications in optimizing security and privacy in distributed systems. These
literature review will encompass a wide range of sources, including academic papers, industry reports, and
case studies. By thoroughly examining the body of knowledge in this field, we can identify relevant studies,
frameworks, and approaches that have addressed similar security and privacy challenges. This review will serve
as the basis for developing our methodology and providing a comprehensive understanding of the current state
of research in this domain.

2.3. Results and analysis

In this phase, present and analyze the findings obtained from our research, which may include both
theoretical analysis and empirical studies. By integrating blockchain technology into distributed systems, the
purpose is to evaluate its impact on the security and privacy aspects. We assess the improvements achieved,
such as enhanced data protection, increased transparency, and stronger access controls. Moreover, identifying
any limitations or trade-offs encountered during the implementation of blockchain technology and discussing
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their implications. Through rigorous analysis, we will provide insights into the effectiveness of blockchain
technology in optimizing security and privacy in distributed systems.

2.4. Conclusion

In the final phase of this research, we will summarize the key findings derived from our study. We
will emphasize the benefits of integrating blockchain technology as a means to optimize security and privacy
in distributed systems. The conclusions drawn from our analysis will be presented, highlighting the implica-
tions and potential impact of this research on the field. We will provide recommendations for practitioners,
researchers, and policymakers based on our findings, aiming to guide future endeavors and foster the adoption
of blockchain technology for improved security and privacy in distributed systems.

2.5. Future work

Identifying potential areas for future research and development is crucial for advancing the field of
blockchain technology for security and privacy in distributed systems [7], [8]. In this phase, we will outline
the opportunities for further investigation and propose innovative approaches, methodologies, or technologies
that can enhance security and privacy in distributed systems. We will also highlight any research gaps or
unresolved issues that require further exploration. By delineating future work, we aim to inspire researchers
and practitioners to delve deeper into this field and contribute to its growth.

3. RESULTS AND DISCUSSION

In this section, we provide the results of the research and give a comprehensive discussion (contribu-
tion). The discussion shows opportunities for future work or further research.

3.1. Result

Blockchain has become an increasingly popular topic in recent years due to its ability to provide
innovative security and privacy solutions. This research discusses the ability of blockchain technology to
optimize security and privacy in distributed systems. Firstly, blockchain offers strong information security by
validating data in linked blocks. This ensures that data is difficult to branch or edit without the approval of
all nodes in the network. Therefore, blockchain technology can help protect sensitive information from cyber
attacks or hacking. This is especially important for companies and organizations that need protection against
ever-increasing cyber-attacks.

Secondly, the blockchain also ensures data integrity by validating each new transaction before it is
entered into the network. This makes the data cannot be edited without the consent of all nodes in the network,
thereby ensuring that the data stored is accurate and reliable. Data integrity is an important factor in many
businesses and organizations, especially when there are financial transactions being carried out. The next,
blockchain enables anonymity for users by storing their identity in the form of a digital address that cannot
be traced back to their original identity [9]. This makes blockchain technology suitable for applications that
require privacy such as online payments or fund transfers. This provides privacy protection for users without
compromising security. Blockchain makes data and transactions transparent because data is stored in a dis-
tributed network and can be accessed by anyone with access to the network. This helps reduce the risk of abuse
or fraud, thereby ensuring that the data and transactions stored are accurate and reliable. This transparency
gives confidence to users that their data will be processed correctly and transactions will be carried out hon-
estly and fairly. Blockchain has high reliability because data is stored in a distributed network. If one of the
nodes is damaged, data can still be accessed through other nodes. This ensures that data remains available and
accessible even if there is an interruption at one of the nodes in the network. This reliability is very important
in distributed systems that require high accessibility.

Blockchain technology is a revolutionary solution for enhancing security and privacy in distributed
systems. By utilizing its unique features, organizations can mitigate various vulnerabilities and safeguard sensi-
tive information. One significant advantage of blockchain is its ability to maintain data immutability. Through
cryptographic linking of blocks, the integrity of data becomes practically unalterable, providing assurance
against unauthorized modifications. Additionally, blockchain’s distributed consensus mechanism strengthens
security by eliminating the dependence on a single controlling entity. This decentralization prevents fraudulent
activities and ensures the overall system’s reliability. Moreover, blockchain systems employ robust authentica-
tion measures, guaranteeing the verification of user identities and thwarting unauthorized access attempts.
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Furthermore, privacy concerns can be addressed using blockchain technology. By encrypting data,
only authorized individuals possess the decryption keys, granting them exclusive access. This capability is
particularly crucial for sensitive information such as medical records or financial details, where maintaining
privacy is truly important. Real-world applications of blockchain technology illustrate its potential in opti-
mizing security and privacy in various sectors. For instance, in supply chain management, blockchain enables
traceability, ensuring the authenticity and origin of goods while combating counterfeiting [10].

In healthcare, blockchain-based systems securely store patient records, protecting sensitive data and
facilitating efficient access for healthcare providers. Financial services have also leveraged blockchain tech-
nology to create innovative products and services. Smart contracts, powered by blockchain, enable automated
and transparent financial transactions, enhancing efficiency and security. As blockchain technology contin-
ues to advance, we can anticipate further groundbreaking applications that capitalize on its ability to optimize
security and privacy in distributed systems. Its potential to transform industries and protect valuable data is
undoubtedly a compelling prospect for the future.

Blockchain technology famous in various fields, including: finance, healthcare, automobile, risk
management, IoT, and public and social services [11], [12]. Blockchain technology offers enhanced relia-
bility and efficiency, it is crucial to acknowledge the security, privacy concerns, and challenges associated with
this cutting-edge technology. A comprehensive survey encompassing technical and application perspectives
has yet to be undertaken. However, in a recent survey paper, the authors aim to bridge this gap by conducting
an extensive examination of blockchain technology. Exploring various aspects, such as its structure, different
consensus algorithms, the challenges and opportunities related to data security, and privacy in blockchains.
Additionally, the authors provide insights into potential future trends and advancements that the blockchain
technology may adopt in the coming years [12], [13].

Blockchain technology has revolutionized the concept of trust by offering a decentralized and
distributed data management solution that ensures security, privacy, and data integrity without relying on in-
termediaries. However, it is important to acknowledge the existing technological difficulties and limitations
associated with blockchain. In a systematic comparative study, researchers have examined the current applica-
tions of blockchain in cyber-security. The paper assesses the advantages that blockchain brings to the field of
cyber-security and provides a comprehensive overview of recent studies and blockchain applications in various
cyber-security domains. By addressing security challenges, the paper identifies and thoroughly investigates
four key security issues related to blockchain through extensive research and analysis of existing work [13].

A survey paper highlights the potential of blockchain technology as a solution for enhancing security
in electronic health record (EHR) systems. However, the use of blockchain as a public database poses potential
privacy challenges for raw or encrypted data stored in the public ledger, as sensitive information may be at
risk of exposure during statistical attacks. To address this, data in the ledger can be stored in an encrypted
format using various cryptographic techniques, thereby safeguarding data privacy. Additionally, users can
adopt pseudo-anonymity measures to protect their real identities while engaging with the system [1].

The growing interest in Central Bank Digital Currencies (CBDCs) has emphasized the importance
of implementing suitable security technologies to protect the privacy of CBDCs users. While the architecture
of the CBDCs system shares connections with legacy payment systems and public blockchain systems, the
security and privacy challenges of CBDCs differ significantly from existing systems due to their focus on
auditable privacy. A survey paper provides a comprehensive classification of security and privacy issues in
CBDCs systems across key areas such as identity, transactions, consensus, and auditability. Additionally, the
paper highlights research gaps arising from the unique characteristics of CBDCs, including challenges related
to authorized audit risk and cross-border payments [14].

Smart environments encompass a wide range of interconnected devices and computing units aimed at
enhancing human life. As data generation within these environments continues to surge, the need for efficient
data management becomes crucial. To address this, many enterprises are turning to blockchain technology
as a viable solution. Blockchain, functioning as a distributed transaction ledger, offers data reliability and
transparency. However, blockchain technology encounters inherent security challenges such as denial of service
(DoS), eclipse and double spending attacks, as well as advanced persistent threat (APT) and malware risks. To
tackle these challenges, advanced anomaly detection and mitigation approaches, particularly those utilizing Al
techniques such as: machine learning, deep learning, and federated learning. The combined utilization of Al
and blockchain technology enables accurate anomaly detection within blockchain networks.

In a survey paper, the authors delve into the obstacles faced by blockchain deployment in smart
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environments. Furthermore, they explore the potential of Al-based anomaly detection techniques as a solution
to security issues in such environments. Their proposed framework emphasizes the integration of Al-based
anomaly detection methods to effectively address security concerns [15]. Blockchain technology offers many
advantages in optimizing security and privacy in distributed systems. This can help protect sensitive infor-
mation from cyber attacks, ensure data integrity, provide anonymity for users, ensure transparency and trust,
and high reliability in accessing data. By leveraging blockchain technology, organizations and companies can
improve security and privacy in their distributed systems, thereby strengthening their position in the market.
This proves that blockchain is a technology that can increase the security and privacy of distributed systems.
Apart from that, blockchain technology also ensures data integrity by validating each new transaction before it
is entered into the network. Thus, the data stored in the blockchain is very difficult to edit without the consent
of all nodes in the network [13].

In a distributed system using traditional technology, data stored at each node in the network can be
falsified or altered by irresponsible parties, causing data inaccuracies and affecting the integrity of the system as
a whole. Apart from that, anonymity is another important feature in blockchain technology. By storing users’
identities in the form of digital addresses that cannot be traced back to their original identities, blockchain tech-
nology enables better privacy for users. This makes blockchain technology suitable for applications that require
privacy such as online payments or fund transfers. In traditional systems, online transactions can be tracked
and monitored by certain parties, thereby increasing the risk of disclosing personal information. However,
by using the blockchain, users can maintain their anonymity while making online transactions. In addition to
maintaining security and privacy, blockchain technology can also increase transparency in distributed systems.

The data and transactions stored on the blockchain are accessible to anyone with access to the net-
work. This helps reduce the risk of abuse or fraud, thereby ensuring that the data and transactions stored are
accurate and reliable. In a distributed system that uses traditional technology, data and transactions may not be
accessible to all parties involved, increasing the risk of abuse or fraud. However, using the blockchain, each
new transaction must be verified by all nodes in the network before being included in the block, thus ensur-
ing that the data and transactions stored are accurate and trustworthy. Then, reliability is another feature of
blockchain technology that makes it ideal for use in distributed systems. Because data is stored in a distributed
network, if one node is damaged, data can still be accessed through other nodes. This ensures that data remains
available and accessible even if there is an interruption at one of the nodes in the network.

Blockchain technology has various features that make it an effective solution for increasing security
and privacy in distributed systems. In this research, the authors have discussed information security, data
integrity, anonymity, transparency, and reliability as key features of blockchain technology that can help
improve security and privacy in distributed systems. Therefore, blockchain technology can be used as an
effective solution to fix vulnerabilities of scattered systems that are often vulnerable to cyber attacks or hacks.
Blockchain also offers solutions to improve security and privacy in distributed systems. For example, in a
distributed system using traditional technology, data stored at each node in the network can be accessed by
anyone who has access to that node. This increases the risk of disclosure of sensitive data and information
leakage [16]. However, using a blockchain, data is stored in linked blocks that validate each other, making it
more difficult for data to be stolen or edited without the consent of all nodes in the network. Thus, blockchain
technology can help improve security and privacy in distributed systems.

The Figure [I] shows every layer in the blockchain system has security review to pass down the data
from one to another. The data has to be passed this security review to be able to move onto the next layer of the
system. With that kind of security system, blockchain has proven that not only the secured data on the input
nor the output, but it has done so many times before it can pass onto the next layer. Blockchain technology
uses several cryptographic techniques to ensure data privacy and security like cryptography, hashing, digital
signatures, zero-knowledge proofs, and secure multi-party computation. Cryptography is used in blockchain
technology to secure transactions and data. Blockchain technology uses cryptographic algorithms such as
SHA-256 and Elliptic Curve Digital Signature Algorithm (ECDSA) to ensure the authenticity and integrity
of data. Hashing is a technique used in blockchain technology to create a unique digital fingerprint of data.
Blockchain technology uses hashing algorithms such as SHA-256 to create a unique hash for each block in
the chain. Hashing is used to ensure that data is not duplicated or altered. The use of hashing in blockchain
technology ensures that data is secure and cannot be tampered with. Digital signatures are a technique used in
blockchain technology to ensure the authenticity of transactions. Blockchain technology uses digital signature
algorithms such as ECDSA to ensure that transactions are signed by the correct parties [15], [17], [18].
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Digital signatures are used to ensure that transactions are not tampered with and that they are executed
as intended. Zero-knowledge proofs are a cryptographic technique used in blockchain technology to prove the
authenticity of data without revealing the data itself. Zero-knowledge proofs are used to enhance privacy and
security in blockchain transactions. Zero-knowledge proofs ensure that data is secure and cannot be accessed
by unauthorized parties. Secure multi-party computation is a cryptographic technique used in blockchain tech-
nology to enable multiple parties to compute a function on their inputs without revealing their inputs to each
other [19].
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Figure 1. Blockchain structure

Secure multi-party computation is used to enhance privacy and security in blockchain transactions.
Secure multi-party computation ensures that data is secure and cannot be accessed by unauthorized parties. In
summary, blockchain technology uses several cryptographic techniques such as cryptography, hashing, digital
signatures, zero-knowledge proofs, and secure multi-party computation to ensure data privacy and security.
These techniques ensure the authenticity, integrity, and confidentiality of data in blockchain transactions. The
use of these cryptographic techniques ensures that data is secure and cannot be tampered with or accessed by
unauthorized parties.

3.2. Discussion

In 2018, Walmart already collaborated with IBM to develop a supply chain management system that
used blockchain technology to track the origin of its food products and improve food safety [20]. This system,
which relied on IBM’s Hyperledger Fabric blockchain, aimed to create a transparent and secure record of each
product’s journey from the farm to the store. The blockchain-based system helped Walmart to enhance food
traceability, reduce the time it takes to identify the source of contaminated food, and improve food safety by
quickly detecting potential issues. Additionally, the system provided greater transparency and accountability in
the supply chain by allowing all parties involved to access the same information about each product’s journey.
Moreover, the smart contract capabilities of the system enabled Walmart to automate certain aspects of the
supply chain, such as payment processing and compliance with food safety regulations, resulting in a reduced
risk of fraud and errors. By using blockchain technology, Walmart could improve security and privacy in
its supply chain management system, as the decentralized and immutable nature of the blockchain ensured a
secure record of all transactions while keeping sensitive information private and only accessible by authorized
parties. This case study highlights the potential of blockchain technology to optimize security and privacy in
supply chain management and other industries by offering a transparent and secure record of all transactions,
allowing automation of specific processes, and improving traceability and accountability [21].

Case study that blockchain already used to public services to secure data of a nation. In Estonia, is
known for its innovative use of technology, and one of its most notable implementations is its blockchain-based

Blockchain technology for optimizing security and privacy in distributed systems (Wisnu Uriawan)



220 a ISSN: 2722-3221

national identity system, called e-Residency. The system, which was launched in 2014, enables individuals
to apply for a digital ID card, which can be used to access a range of government and private sector services
online [22]. The e-Residency system is built on the blockchain and uses cryptographic protocols to secure users’
identities and personal data. The system also provides a secure and transparent record of all transactions, which
enables individuals to track who has accessed their data and for what purpose. The system’s decentralized
architecture means that users have control over their data and can choose who has access to it, which enhances
privacy and security. The e-Residency system has been a success in Estonia, with over 70,000 people from
150 countries having applied for an e-Residency card. The system has also inspired other countries to explore
the use of blockchain technology in their national identity systems. This case study demonstrates the potential
of blockchain technology to optimize security and privacy in national identity systems, by providing a secure
and transparent record of all transactions, enabling individuals to control their data, and enhancing privacy and
security.

The high potential on those idea that didn’t use blockchain technology before if it used the blockchain
technology, for example the voting system. A blockchain-based voting system would enable individuals to
cast their votes electronically in a secure and transparent manner. The system would use a distributed ledger
technology to record and verify every vote, ensuring that the results are accurate and tamper-proof. To use
this system, voters would need to have a digital wallet that is connected to the blockchain. When a voter
casts their vote, the transaction would be recorded on the blockchain as a new block, which would include the
voter’s identity and their choice. Each block would be linked to the previous block, creating an immutable
and transparent chain of data. Once the voting period is over, the results would be calculated by counting the
number of votes for each candidate or option. As the blockchain is decentralized, this process can be done in
real-time by anyone with access to the blockchain. The use of blockchain technology in voting systems has
several advantages. First, it eliminates the need for a central authority to oversee the voting process, reducing
the risk of fraud or manipulation. Second, it ensures the privacy of the voters, as their identities are kept
anonymous on the blockchain. Finally, it provides greater transparency and accountability, as the results are
publicly available and cannot be altered [23], [24].

However, there are also challenges in implementing a blockchain-based voting system, such as en-
suring the security of the digital wallets, preventing double voting, and ensuring that everyone has access to
the technology. Despite these challenges, blockchain-based voting systems have the potential to revolutionize
the way we vote by providing a secure and transparent alternative to traditional voting methods. Blockchain
technology holds immense promise for enhancing security and privacy in distributed systems. Nonetheless, it is
crucial to address existing technological hurdles and limitations associated with blockchain. To bolster the se-
curity and privacy of blockchain systems, the following measures can be undertaken. Firstly, a comprehensive
survey encompassing both technical and applications perspectives can be conducted. This survey would delve
into the intricate structure of blockchain technology, including various consensus algorithms, while exploring
the challenges and opportunities it presents in terms of data security and privacy [16], [23].

Conducting a comprehensive comparison of blockchain applications in the realm of cyber-security
can shed light on the benefits that blockchain has brought to this domain. This comparison would evaluate
recent studies and highlight various blockchain applications in cyber-security is related fields. By conducting
such an analysis, it becomes possible to address the security challenges prevalent in cyber-security and propose
effective solutions to mitigate them [13]. This can help identify potential security challenges of blockchain
and propose solutions to address them. To ensure the preservation of data privacy, it is crucial to consider the
actual deployment of the system. By employing various cryptographic techniques, such as encryption, data can
be stored in the ledger in an encrypted form. This approach significantly enhances data privacy, safeguarding
sensitive information from unauthorized access or exposure [1].

In addition, users have the ability to safeguard their real identities through a concept known as pseudo-
anonymity. This means that while participating in transactions or interactions within system, users can maintain
a level of anonymity, protecting their true identities. To further strengthen the system’s resilience and reliability,
the introduction of smart contracts is recommended. These contracts are self-executing and contain predefined
terms and conditions written directly into the code, ensuring automated and trustworthy agreements between
parties involved [1]. Decentralization and distributed data management are fundamental aspects of blockchain
technology. By adopting a decentralized approach, blockchain redefines trust by eliminating the need for
intermediaries or third parties. This ensures enhanced security, privacy, and data integrity within the system.
Through its distributed nature, blockchain provides a robust framework where data is shared across multiple
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nodes, ensuring transparency and reliability without relying on a central authority or single point of control.
This decentralized and distributed data management solution revolutionizes traditional trust models, offering
a new paradigm for secure and private transactions [13], there is no central authority controlling the system,
which can reduce the risk of a single point of failure or attack. Combining blockchain and AI, Blockchain, and
Al technologies can be combined to enhance security and privacy in smart environments [2], [24], [25].

The Al-based techniques can be used to detect anomalies within blockchain networks with high
accuracy, which can help address security issues in smart environments. To enhance the security capabilities of
blockchain-based systems, a decentralized selective ring-based access control mechanism can be implemented.
This mechanism allows for fine-grained control over data access by utilizing a ring-based structure. In addition,
device authentication and patient records anonymity algorithms can be integrated to further strengthen security
of system. By employing these measures, blockchain-based systems can ensure that only authorized enti-
ties have access to sensitive data, enhancing the overall security and protecting the privacy of individuals’
information [3]. Overall, these measures can help improve the security and privacy of blockchain systems.
By conducting comprehensive surveys, comparing blockchain applications in cyber-security, preserving data
privacy, using decentralization and distributed data management, combining blockchain and Al technologies,
and introducing selective ring-based access control mechanisms, blockchain technology can be made more
secure and private.

Blockchain technology has the potential to optimize security and privacy in distributed systems, there
are also potential drawbacks to its use. One of the drawbacks is scalability, which refers to its ability to handle
a large number of transactions. As the number of transactions increases, the blockchain may become slower
and less efficient. Another drawback is energy consumption, as blockchain technology requires a significant
amount of energy to operate, which can be a concern for sustainability and environmental impact [13]. Privacy
concerns are also a potential drawback of using blockchain technology. While blockchain technology can
provide greater transparency and immutability of data, it can also have privacy concerns due to the public
nature of the ledger. Sensitive data may be exposed under statistical attacks, and users may need to protect their
real identities in the sense of pseudo-anonymity [3], [26], [27].

To tackle this issue, data stored in the ledger can be encrypted using various cryptographic techniques,
ensuring its confidentiality and protecting sensitive information. Moreover, users can adopt pseudo-anonymity
measures to safeguard their real identities and maintain privacy. Additionally, the introduction of smart con-
tracts can enhance system robustness. These self-executing contracts contain predefined terms and conditions
written in code, enabling automated and secure transactions between parties. By implementing these measures,
blockchain systems can achieve greater security, privacy, and efficiency in data management and transaction
processing [3]. Security challenges are another potential drawback of using blockchain technology.

Blockchain technology can face inherent security challenges such as DoS, eclipse, and double
spending attacks, as well as APT and malware [1], [14]. These challenges can be addressed through advanced
anomaly detection and mitigation approaches, but they still pose a potential risk. Finally, the lack of regulation
is another potential drawback of using blockchain technology. Blockchain technology is still a relatively new
and unregulated technology, which can lead to uncertainty and potential risks for users and businesses [13].
Blockchain technology has the potential to optimize security and privacy in distributed systems, there are also
potential drawbacks to its use. These include scalability, energy consumption, privacy concerns, security chal-
lenges, and lack of regulation. Further research and development can help address these potential drawbacks
and optimize the use of blockchain technology in distributed systems.

4. CONCLUSION

Blockchain technology is a distributed ledger technology that enhances security and privacy in
distributed systems. It achieves this through several key features, including: i) data immutability is ensured by
decentralizing data storage making it extremely difficult to tamper with or delete information. The interlinking
of blocks through cryptographic hashes ensures that any changes to one block would render all subsequent
blocks invalid. ii) Blockchain provides data provenance allowing the tracking of data origin and ownership.
This feature enhances data security and privacy, such as in tracking the authenticity of food products to prevent
counterfeiting or contamination. iii) Blockchain convinces parties by offering transparent and immutable data.
All participants are able to independently verify the authenticity of data without relying on a third party, which
enhances security in transactions. These features make blockchain applicable in various sectors, such as supply
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chains, where it can track the movement of goods, ensuring their authenticity and safety. However, the potential
advantages of blockchain, including reduced costs, increased efficiency, and improved transparency, make it an
appealing technology for the future. However, there are still certain technological difficulties and restrictions
with blockchain that need to be addressed. A comprehensive survey on technical and applications perspective
can be conducted to identify potential security and privacy issues and propose solutions to address them.
Blockchain technology can help address potential drawbacks of using distributed systems, such as centralized
control, lack of transparency and immutability of data, data leaks, and lack of trust. Further research and
development can help address potential drawbacks of using blockchain technology, such as scalability, energy
consumption, privacy concerns, security challenges, and lack of regulation. By preserving data privacy, using
decentralization and distributed data management, introducing smart contracts and selective ring-based access
control mechanisms, combining blockchain and Al technologies, blockchain technology can be made more
secure and private.
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