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Abstract. Introduction with e-Government Anticipating the involvement of
electronic systems by organizations on a wider scale, e-Government was born out of
necessity. But, current frameworks are primarily centralized constructs and are
prone to cyberattacks and data breaches. A decentralized e-Government framework
based on blockchain and equipped with Artificial Immune System (AIS) to improve
security and privacy is presented in this paper. Along with the AIS driven system of
anomaly detections, the framework also makes use of the encryptions/ transaction
validations/ immutability features from the blockchain network to protect itself from
internal and external threats. We evaluate the proposed system performance through
the Ethereum-based VIBES simulator and publicly available datasets, which
confirms the provision of secure e-Government operations.
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1 Introduction

E-Government: E-government digitization means to improve the significance of
public service delivery and access to the service but security and privacy issues arise

from unauthorized data access and cyber-attacks. Traditional e-government systems

are designed based on a centralized server which makes them susceptible to

vulnerabilities such as single point of failure. To overcome these issues, this paper

presents a e- Government systems method to identify the anomalies, and this system

used the Artificial immune Systems (AIS) to identify and mitigate the undesired

traffic. Learning methods emulate decentralized decisions in which agents seek to

collaborate in the identification and elimination of those anomalies.

The suitability of DCA for the proposed system results from its ability to process
streaming data effectively, combined with its self-organizing, scalable, and adaptive
features. In this structure DCA is a core part of e- Government blockchain monitoring
and protection system which encounters the threats and failures both internal and
external in real-time. In the procedure e-vibes simulator designed to visualize
Interactive Blockchain Extended Simulations, the overall structure is evaluated and
toolmap referred to as off-chain data storage for e-Government systems is introduced.

This study introduces a blockchain-based e-government framework integrated with
AIS for anomaly detection. The approach enhances security, resilience, and data
integrity in digital governance. With blockchain's immutable nature, data breaches and
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unauthorized access attempts can be significantly reduced. Additionally, AIS provides
a dynamic mechanism to detect evolving cybersecurity threats, ensuring system
robustness over time.

2 Literature Review

Prior research on e-government adoption in developing countries highlights privacy
concerns and security risks. Blockchain offers decentralization and immutability to
solve the risk of traditional infrastructures. The decentralization of information
storage through blockchain can eliminate single points of failure drastically reducing
the incidence of cyberattacks, ibid. Artificial Immune Systems (AIS)- proven by their
resemblance to human body immunity system being powerful enough to both identify
as well as mitigate security threats. Some of the anomaly detection schemes by Davis
et al. (such as Dendritic Cell Algorithms (DCA)) have been done, exploring this
approach. It then goes on to outline those technologies in order to create a robust e-
government framework that integrates blockchain and AIS to give it even greater
security.

3 Methodology
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Fig.1. Anillustration of anin corruptible blockledger.

Innovative solutions emerge by leveraging the secure nature of blockchain for both
data storage and transaction validation. The decentralized ledger means information
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cannot be changed without agreement from the parties on the network, adding greater
integrity to data. Fig 1 show the Anillustration of anin corruptible blockledger.

The Dendritic Cell Algorithm (DCA) is a type of AIS that identifies aberrations in a
network and login attempts. Fig 2 show the Secure and Privacy-Aware Architecture
for e-Government. This algorithm works a lot like biological immune response,
which allows real time threat detection and elimination. The Adaptable Intelligence
System (AIS) continuously adapts from these evolving attack methodologies and
handle more robust usage patterns detected on the deep web or darkweb. Inference
metrics such as accuracy, detection rate, and response time are used to evaluate the
performance of the system. Fig 3 show the Optimized GA- DCA Fine- Tuning the

Testing Accuracies.
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Fig. 2. Secure and Privacy-Aware Architecture for e-Government.
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4 Experimental Results

The framework was tested on two publicly available datasets: CERT and
UNSW_NBI5. CERT provides real-world attack simulations, while UNSW_NBI15
offers diverse cybersecurity threat scenarios. Both datasets were used to assess the
framework's anomaly detection capabilities.

Experimental findings demonstrate high accuracy in detecting insider and external
threats. Comparative performance analysis with classifiers such as J48, Naive
Bayes, Support Vector Machine, and Artificial Neural Networks confirms the
effectiveness of the proposed system. The system's anomaly detection accuracy
surpasses conventional security solutions, proving its suitability for e-Government
applications.

In addition to detecting explicit threats, we also explored the potential of analyzing
noisy but valuable data collected from online healthcare forums, which often
contains symptoms that are not explicitly reported. Our findings aim to enhance
both online and offline diagnostic tools. We propose using a method called
"Context Care" that combines networks for diagnosing, symptom co-occurrence,
and illness progression to learn latent representations of diseases and their

associated symptoms. Fig 4 show the Rates of detecting both external and internal
threats.
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Additionally, system latency and transaction throughput were measured. The
blockchain-enabled framework ensures that transactions are processed securely while
maintaining high throughput. Fig 5 show the number of transactions per second
against the number of E- Government nodes. The study found that block generation
time remained consistent even under heavy transaction loads, emphasizing the
system’s efficiency. Fig.6 show the Time Required in Milli Seconds to Add A New
Block to The Blockchain Network.
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Fig. 5. The number of transactions per second against the number of
E- Government nodes.
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5 Conclusion

This research presents adecentralized e-government framework combining blockchain
and AIS for enhanced security and privacy. The system mitigates cyber threats while
ensuring transparency and accountability. Unlike traditional systems, this approach
minimizes reliance on a single authority, reducing potential vulnerabilities.

Future work includes integrating Al-driven optimization for scalabilityand efficiency
improvements. Al techniques can further enhance the framework’s adaptability by
predicting attack patterns and adjusting security protocols accordingly. Research will
alsofocusonreducingcomputationaloverheadassociatedwithblockchaintransactions
while maintaining security.

Acknowledgments- This study was conducted at St.Joseph’s Institute of Technology, Chennai.
The authors appreciate the support provided by the institution’s research department. Special
thanks to the research team and collaborators who contributed valuable insights and assistance
throughout this study.

Disclosure of Interests- The authors declare no competing interests that could have influenced
the research presented in this paper. Any funding or institutional support received has been
explicitly acknowledged.

Additionally, all methodologies, evaluations, and conclusions presented in this study are solely
based on objective research and analysis. No external influences have affected the integrity of
the findings or results reported in this paper.



24

A. Balamurali et al.

References

10.

11.

12.

13.

N. Elisa, L. Yang, F. Chao, and Y. Cao, ‘A framework of blockchain-based secure and
privacy-preserving E-government system,”” Wireless Netw., vol. 24, pp. 1-11, Dec.
2018.

0. Dib, K.-L. Brousmiche, A. Durand, E. Thea, and E. B. Hamida, ‘‘Consortium
blockchains: Overview, applications and challenges,”” Int. J. Adv. Telecommun., vol.
11, nos. 1-2, pp. 1-14, 2018.

Deshpande, P. Nasirifard, and H.-A. Jacobsen, ‘‘EVIBES: Configurable and interactive
ethereum blockchain simulation framework,”” in Proc. 19th Int. Middleware Conf.
(Posters), , pp. 11-12. Dec. 2018.

N. Elisa, L. Yang, H. Li, F. Chao, and N. Naik, ‘‘Consortium blockchain for security
and privacy-preserving in E-government systems,” in Proc. ICEB, , pp. 99-107, 2019
N. Elisa, L. Yang, X. Fu, and N. Naik, ‘‘Dendritic cell algorithm enhancement using
fuzzy inference system for network intrusion detection,’’ in Proc. IEEE Int. Conf. Fuzzy
Syst. (FUZZ-IEEE), Jun. 2019, pp. 1-6Verizon Insider Threat Report. Accessed: Mar.
22,2020. [Online]. Available: (2019).

N. Elisa, L. Yang, H. Li, F. Chao, and N. Naik, ‘‘Consortium blockchain for security
and privacy-preserving in E-government systems,”’, arXiv:2006.14234. 2020.

N. E. Nnko, A Decentralized Secure and Privacy-Preserving E-Government System.
Tyne, U.K.: University of Northumbria at Newcastle, 2020.

U. Bodkhe, S. Tanwar, K. Parekh, P. Khanpara, S. Tyagi, N. Kumar, and M. Alazab,
““Blockchain for industry 4.0: A comprehensive review,”” IEEE Access, vol. 8, pp.
79764— 79800, 2020

D. Di Francesco Maesa and P. Mori, ‘‘Blockchain 3.0 applications survey,’’ J. Parallel
Distrib. Comput., vol. 138, pp. 99-114, Apr. 2020

Dubai Blockchain Strategy, Smart Dubai, Dubai Government, Dubai, United Arab
Emirates, Dec. 2016. [34] (2016). Blockchain Project in USA. Accessed: May 27, 2020.
[Online]. AvailableBlockchain Project in Mexico. Accessed: May 22, 2020. [Online].
Available: /(2017).

M. Azees, P. Vijayakumar, M. Karuppiah, and A. Nayyar, ‘‘An efficient anonymous
authentication and confidentiality preservation schemes for secure communications in
wireless body area networks,”” Wireless Netw., vol. 27, no. 3, pp. 2119-2130, Apr.
2021.

Q. Zhang, Y. Qu, A. Deng, and L. Yang, ‘‘Hierarchical quotient spaces-based feature
selection,”” in Proc. 10th Int. Conf. Adv. Compute. Intell. (ICACI),, pp.770—775. Mar.
2018

N. Naik, R. Diao, and Q. Shen, ‘‘Dynamic fuzzy rule interpolation and its application to
intrusion detection,”” IEEE Trans. Fuzzy Syst., vol. 26, no. 4, pp. 1878-1892, Aug.
2018.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's

Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	A Secure and Privacy-Preserving E-Government Framework using Blockchain and Artificial Immunity



