E3S Web of Conferences 583, 06013 (2024) https://doi.org/10.1051/e3sconf/202458306013
ITESE-2024

Application of blockchain technology as a
connecting digital technology

Natalya Kolyeva'*, Mikhail Panov', Evgeny Ishchenko!, Ilgiziar Husnetdinov', and
Vsevolod Shaykin!

'Ural State University of Economics, Ulitsa 8 Marta, 62/45, 620144, Y ekaterinburg, Russian
Federation

Abstract. The growing problems of software security require innovative
solutions. One of the methods of distributed data storage - blockchain - is
considered. The focus is on promising areas of development where
blockchain technology is already being applied and where it can bring
maximum benefit to users. It will also highlight the main challenges that
are inhibiting the development of the technology, and preventing
widespread adoption of existing practices. This research explores the
potential of blockchain technology to improve software security, its impact
at both the technical and organizational level. By analyzing current
challenges, blockchain principles, and successful integration examples, this
study aims to bridge the gap between theory and practice in digital
security. Emphasis is placed on the security benefits of blockchain and
how they can be used to improve authentication, access control, threat
monitoring, and guaranteed storage of digital information. Cases of
blockchain applications in this context are presented and the challenges
and prospects for the future development of this exciting field are
discussed. The paper aims to highlight the relevance and promise of
integrating blockchain technologies into software security.

1 Introduction

With the onset of the digital age, software security problems are becoming more and more
acute, thus presenting an increasing need for innovative solutions. The main purpose of this
research is to provide an in-depth study of blockchain technology as a potential tool to
improve software security.

Blockchain technology is a peculiar set of innovative technologies based on the idea of
a decentralized distributed ledger. They provide reliability, transparency and ensure that
data cannot be tampered with.

One of the options for information protection is the innovative technology
“blockchain”. It is a kind of aggregate of blocks connected in a single chain, which is stored
by the system without a single server. All blocks in the blockchain are linked, with each
subsequent block pointing to the previous one, which in turn creates the possibility of
building a continuous and sequential chain of blocks, prearranged in accordance with
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agreed rules. Using sequential hashing together with cryptography in a decentralized
structure, it is possible to build a system, the third-party management of which will be
virtually impossible. The main advantage is based on the fact that the blockchain is not
controlled by anyone, as all calculations are under the control of an automated system, so in
this case the possibility of data falsification is excluded, and the multi-level encrypted
chain, in turn, will prevent information leakage [1, 2].

Consider the application of blockchain technology at both a technical and organizational
level. By analyzing current problems combined with an understanding of blockchain
principles and examining integration examples, this research will provide practical
suggestions for improving software security and provides an opportunity to establish the
relationship between theory and practice in digital security.

Innovative solutions are needed to realize software security challenges. Blockchain is a
type of distributed ledger. It is a technology that creates a distributed and scalable digital
transaction registry [3-4].

According to [5-7] blockchain technology is a potential solution to improve software
security due to its distributed, decentralized and tamper-proof characteristics.

Implementing blockchain technologies in software systems will effectively combat
complex network threats and ensure data integrity and security. In this regard, consider the
potential of applying blockchain technologies to improve software security to provide
promising solutions to current and future digital security challenges.

First, it is necessary to understand how blockchain technology fits into an organization's
existing architecture. This may involve restructuring the existing information technology
infrastructure to accommodate the distributed and decentralized nature of blockchain.

Second, consideration should be given to training the organization's employees to
understand and effectively use this new technology.

Regulatory and compliance issues must also be addressed to ensure blockchain
integration complies with regulations and avoids potential legal risks. In order to
successfully implement blockchain technology to improve software security, it is necessary
to investigate possible obstacles and ways to overcome them [8, 9].

Regulatory and compliance issues are also an important factor. There is a need to ensure
that blockchain integration complies with certain regulations and can adapt quickly when
regulations change.

Blockchain technology offers unique opportunities for the guaranteed and secure
storage of digital information. Let us present several aspects that emphasize this
opportunity [10]:

1. Data immutability - creates a continuous history of change and, thanks to the
principle of immutability, data once recorded on a blockchain is virtually impossible to
change without the consent of the majority of the network.

2. Digital signatures and cryptography - provides strong protection against information
tampering and ensures that data remains genuine.

3. Decentralization - information is distributed across multiple nodes and hence there is
no single point of failure. This increases the resilience and security of data storage.

4. Resistance to censorship - blockchain technology prevents censorship of data because
information is stored in a decentralized network and changing or deleting data requires the
consent of the majority of the network participants.

5. Transparency and verifiability - creates transparency and the ability to verify digital
information at any point in time.

6. Smart contracts for automation - allows automation of data storage and management
processes. Smart contracts can define conditions for accessing, storing, or modifying data,
ensuring that agreements are automatically enforced.
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Collaboration with other organizations can face trust and security issues, so technical
means, such as encryption and authentication, must be used to ensure security when
exchanging information and building inter-organizational blockchain networks. Through in-
depth research and understanding of these potential obstacles, targeted strategies should be
developed to better overcome these challenges and ensure the successful integration of
blockchain technologies into organizations to improve software security [11, 12].

2 Research results

Analyzing case studies of successful applications of blockchain technology in information
systems programming and security is critical to the research. Consider the application of
blockchain in the healthcare industry. The security of medical information is critical, and
the transparency and immutability of blockchain make it ideal for securing patient data,
such as electronic health records, medication dispensing tracking, and medical supply chain
management. With blockchain technology, transparency can be provided at all stages of the
supply chain, thereby increasing the security of the entire chain.

In the table we present the advantages and limitations associated with the use of
blockchain technology for software security.

Table 1. Advantages and limitations of blockchain technology

Advantages

Limitations

ensures transparency and immutability of
data

scalability issues (as the number of
participants and data volume increase)

use of cryptographic elements improves
identification and authentication
processes, enhancing security

legal uncertainty

smart contracts are used to effectively
manage access to data and functionality
in the software

depending on the configuration of the
blockchain network, there is a risk of
data privacy violations (especially in

public networks)

cyber resistance

Based on this analysis, we highlight the following specific recommendations for
improving software security [8-9].

First, before implementing blockchain technology, the goals and scope of the project
should be clarified to ensure that blockchain is the right tool for solving real-world security
problems.

Second, it is necessary to provide comprehensive training to employees within the
organization so that they understand how blockchain technology works and the potential
security benefits. When selecting a blockchain platform, it is necessary to comprehensively
consider the performance, security, and applicability of the platform based on the needs of
the project, and weigh the advantages and disadvantages of different platforms. You should
also focus on compliance aspects, ensuring that blockchain integration complies with
relevant regulations.

Smart contracts are also being developed to better control access to data and functions
based on specific security needs. In terms of data sharing, effective privacy protection
measures should be implemented to ensure that information is protected from unauthorized
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access. It is recommended to establish a mechanism for regular review of security policies
to maintain sensitivity to new threats and make timely adjustments [13-15].

3 Conclusion

Thus, the recommendations presented above are intended to provide practical guidelines for
implementing blockchain technologies to improve software security and ensure successful
project implementation.

It is especially important to discuss the future prospects of blockchain technology in
enhancing software security. With the development of digitalization, blockchain technology
has broad application prospects in software security. First, we can foresee a continued role
for blockchain in ensuring data integrity and resilience to unauthorized access, providing
strong security guarantees for software systems.

However, future development also faces some challenges. Blockchain technology needs
continuous innovation to address current performance and scalability issues and to ensure
its effectiveness in large-scale applications. Regulatory and compliance issues also need to
be addressed more comprehensively to facilitate the legal application of blockchain
technology worldwide. In addition, user education will also be key to increasing the
understanding and acceptance of blockchain technology to better promote its application in
software security.

Overall, blockchain technology holds great promise for improving software security,
but continuous efforts must be made to address technical, regulatory, and educational
challenges to ensure its comprehensive and sustainable development.

Second, the development of smart contracts will further strengthen security controls
over access to data and functional operations, as well as improve the overall security of
software systems. In addition, the distributed nature of blockchain is expected to further
reduce the risks of centralized systems and increase system reliability and availability.

The results of the study emphasize the significant potential of blockchain technologies
in improving software security. By analyzing existing software security issues, we
determined that blockchain technologies are uniquely positioned to address this problem.
Specific suggestions cover clear project objectives, comprehensive staff training, selection
of the right platform, attention to regulatory compliance, development of smart contracts,
and privacy protection. And they also provide practical recommendations for implementing
blockchain technology to improve software security. Despite the technical, regulatory, and
educational challenges, we expect blockchain technology to play an even greater role in the
future as it continues to innovate and solve problems to make software systems more
secure.
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