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ABSTRACT

E-banking services have grown rapidly, transforming the financial sector by offering convenience and accessibility.
However, this research in growth also brings significant security challenges that need immediate attention to maintain trust
and safety. As technology advances, especially in cryptanalysis and computing power, traditional security measures are
becoming inadequate. It proposes a modified version of the Advanced Encryption Standard (AES) and introduces a new
security measure called the Confidence Building Metric (CBM). However, this growth has brought with it significant
security challenges that must be addressed swiftly to ensure continued trust and safety. As technological advancements
continue atabrisk pace, particularly in the fields of cryptanalysis and computing capabilities, traditional security measures
are becoming increasingly inadequate. One of the key recommendations of this paper is the adoption and implementation
of open- source applications that follow international standards. Open-source solutions based analysis offer several
advantages over proprietary systems.. This paper delves into the critical need for transitioning to robust encryption based
and cryptographic algorithms within the fintech sector, emphasizing the importance of adopting open-source
applications that adhere to international standards. Moreover, this investigation introduces an innovative modification
to the Advanced Encryption Standard (AES) and proposes an additional layer of security through the Confidence
Building Metric (CBM).

1. INTRODUCTION

E-banking services have grown rapidly, transforming the financial sector by offering convenience and accessibility.
However, this growth also brings significant security challenges that need immediate attention to maintain trust and
safety. As technology advances, especially in cryptanalysis and computing power, traditional security measures are
becoming inadequate. This paper addresses the urgent need to highlight the importance of adopting open-source
applications that meet international standards. It proposes a modified version of the AES and introduces a new safety
measure called the Confidence Building Metric (CBM). The rapid development of e-banking services has revolutionized
the financial sector, offering unprecedented convenience and accessibility. However, this growth has brought with it
significant safety.

2. METHODOLOGY
The implementation of CBMs in online banking systems offers several key benefits:

Adaptive Security: CBMs provide a flexible security mechanism that adapts to the client’s behavior, balancing security
and user convenience. This approach allows legitimate transactions to proceed without unnecessary interruptions while
flagging suspicious activities for additional verification.

Reduced False Positives: By considering regular client behavior, CBMs minimize the occurrence of false positives,
reducing the likelihood of legitimate transactions being incorrectly flagged as suspicious.

Enhanced Fraud Detection: Irregular activities that lower the CBM score trigger additional security checks, helping to
detect and prevent fraudulent transactions.

Improved User Experience: Clients with regular behavior patterns can enjoy a seamless banking experience, with fewer
security prompts and interruptions.

3. Multi-Tier Security Architecture

The integration of CBMs within a multi-tier security architecture further strengthens the overall security framework of
online banking systems. This architecture consists of three layers:

CBM-Based Authentication: The CBM value is evaluated when a client initiates a transaction. If the CBM is high, the
transaction proceeds without additional security checks, relying on the strength of the CBM score and encryption to
ensure security.
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Security Questions: If the CBM is low, suggesting potential irregularities, the system prompts the client to answer pre-
configured security questions, adding an additional layer of verification.

Encryption: Regardless of the CBM value, all transactions are encrypted using the modified AES-128 algorithm,
ensuring that data remains secure during transmission.

This multi-tier approach ensures comprehensive security, addressing various potential threats while maintaining the
efficiency and usability of the online banking system.

The combination of modified AES-128 encryption and CBMs significantly enhances the system's resistance to various
types of cyber attacks:

Brute-Force Attacks: The high complexity of the modified AES-128 algorithm, combined with dynamic key renewal,
makes brute-force attacks impractical.

Phishing Attacks: The multi-tier authentication system, which includes security questions and behavioral analysis,
reduces the risk of successful phishing attacks.

Man-in-the-Middle Attacks: The encryption of all data transfers ensures that intercepted data remains secure and
unreadable by attackers.

Side-Channel Attacks: The regular renewal of encryption keys and the use of a virtual keyboard minimize the risk of
side-channel attacks.

3. MODELING AND ANALYSIS

As technological advancements continue at a brisk pace, particularly in the fields of crypt analysis and computing
capabilities, traditional security measures are becoming increasingly inadequate.

This paper delves into the critical need for transitioning to robust encryption based and cryptographic algorithms within
the fintech sector, emphasizing the importance of adopting open-source applications that adhere to international
standards. Moreover, it introduces an innovative modification to the Advanced Encryption Standard (AES) and proposes
an additional layer of security through the Confidence Building Metric (CBM).

The integration of advanced technologies in online banking systems is essential for enhancing security while maintaining
user convenience. The implementation of modified AES-128 encryption and Confidence Building Metrics (CBMs)
within a multi-tiered security architecture addresses the growing threats to digital banking transactions. This conclusion
highlights the effectiveness of these technologies and their future prospects in securing online banking. The adoption of
a modified AES-128 encryption algorithm represents a significant advancement in securing online banking transactions.
Traditional AES encryption, while effective, faces challenges related to computational efficiency and energy
consumption. The modified AES-128 algorithm addresses these issues by optimizing the encryption process for
performance and security. By employing a 128-bit encryption key, the modified algorithm ensures that all data transfers
are secure, providing a strong defense against brute-force and side-channel attacks. A critical aspect of this encryption
strategy is the dynamic key management process. In online banking, the frequent renewal of encryption keys is vital to
maintaining security. This process is typically triggered by the expiration of client passwords, ensuring that the
encryption keys are regularly updated. This dynamic approach to key management further enhances the security of
online transactions, making it difficult for attackers to compromise the system. CBMs add an adaptive layer of security
that evaluates client behavior and access patterns to assess the legitimacy of transactions. This system operates on a
scale of 0 to 10, with higher CBM values indicating a higher level of confidence in the transaction. By continuously
monitoring factors such as MAC IDs, IP addresses, transaction times, and the use of virtual keyboards, CBMs
dynamically adjust the security measures applied to each transaction.

4. RESULTS AND DISCUSSION

As technology continues to evolve, the integration of machine learning and biometric authentication can further enhance
the security of online banking systems. Machine learning algorithms can be employed to analyze transaction patterns
and predict potential security threats, allowing banks to implement proactive security measures. Biometric
authentication, such as fingerprint or facial recognition, can provide an additional layer of security, reducing the reliance
on passwords and security questions. Moreover, the ongoing research and development in cryptographic techniques will
lead to the creation of more robust encryption algorithms capable of withstanding sophisticated attacks. Financial
institutions, software developers, and regulatory bodies must collaborate to adopt these advanced technologies and
establish standards for e-banking security. The integration of modified AES-128 encryption and Confidence Building
Metrics (CBMs) within a multi-tier security architecture offers a scalable and effective solution for securing online
banking transactions. This approach not only enhances security but also improves the user experience by minimizing
unnecessary security interruptions. As the digital landscape continues to evolve, the adoption of advanced security
measures will be crucial in maintaining the integrity and trustworthiness of online banking services. Urgent need for
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enhanced security measures in the rapidly evolving domain of e-banking, where traditional cryptographic methods are
increasingly inadequate in the face of advancing cyber threats. The study advocates for the adoption of open-source
cryptographic solutions, emphasizing their compliance with international standards and the advantages of transparency,
community-driven improvements, and continuous updates. A significant contribution of this research is the proposed
modification to the Advanced Encryption Standard (AES) algorithm, which enhances its resilience against modern
cryptanalysis techniques without sacrificing performance. This modified AES algorithm is shown to provide robust
security while addressing the computational overhead challenges that are critical in maintaining the efficiency of real-
time e-banking transactions.

5. CONCLUSION

The introduction of the Confidence Building Metric (CBM) offers an additional layer of security by continuously
monitoring e-banking platforms in real time, detecting anomalies, and assessing risks proactively. This approach aims
to build user trust and confidence, ensuring that e-banking services remain secure and reliable. To achieve these security
advancements, the paper calls for collaboration among financial institutions, software developers, and regulatory bodies.
Such cooperation is essential for implementing the proposed security measures, ensuring the continued growth and trust
in e-banking services, and safeguarding sensitive financial data from sophisticated cyber threats. The integration of
advanced security technologies in online banking through a multi-tiered architecture that combines password protection,
modified AES-128 encryption, and Confidence Building Metrics (CBM). The system dynamically adapts security
measures based on client behavior, providing a balance between robust security and user convenience. By continuously
monitoring activities and adjusting CBM values, the architecture effectively detects irregularities and enhances fraud
detection. Despite challenges in implementation, such as privacy concerns and system complexity, the proposed
architecture offers a scalable, efficient solution for securing online transactions. The inclusion of machine learning and
biometric authentication in future developments can further strengthen the system, ensuring continued security in an
increasingly digital world. The rapid growth of e-banking services has significantly transformed the financial sector,
providing unparalleled convenience and accessibility. However, this expansion also brings forth substantial security
challenges, necessitating the adoption of advanced cryptographic and encryption techniques to protect sensitive financial
data. Traditional algorithms are becoming inadequate in the face of evolving cyber threats and enhanced computational
capabilities. This paper emphasizes the urgent need for the financial sector to transition to more secure encryption
methods. It proposes a modified version of the Advanced Encryption Standard (AES) and introduces the Confidence
Building Metric (CBM) as a new security framework. The modified AES algorithm addresses the limitations of
traditional encryption methods by enhancing security without compromising computational efficiency, making it
suitable for real-time e-banking transactions. The CBM further strengthens e-banking security by providing continuous
monitoring, anomaly detection, and real-time risk assessment, thereby proactively identifying and addressing potential
threats. The paper advocates for the adoption of open-source applications that adhere to international standards. Open-
source solutions offer several advantages, including global expert scrutiny, which facilitates the rapid identification and
rectification of vulnerabilities. This collective approach ensures the continuous improvement of security measures in
response to emerging threats. Collaboration among financial institutions, software developers, and regulatory bodies is
crucial for the successful implementation of these advanced security measures. By prioritizing investments in the latest
encryption technologies and adopting open-source solutions, the financial sector can enhance the security of e-banking
services, ensuring their continued growth and maintaining user trust. Ultimately, the paper contributes to ongoing efforts
to bolster e-banking security, highlighting the importance of transitioning to robust, future-proof cryptographic
algorithms and frameworks.
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