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Abstract
Cryptographic protocols are essential for ensuring data confidentiality, integrity, and authenticity in modern 

digital systems. However, many real-world cybersecurity breaches arise not from weaknesses in cryptographic 
algorithms, but from poor implementation practices, system misconfigurations, and limited use of system-
generated data. This study proposes an integrated evaluation framework that combines cryptographic assessment 
with behavioral log analysis to enhance security in web hosting environments. The framework evaluates security 
across three dimensions: algorithmic strength, implementation quality, and compliance with standards, using a 
weighted composite scoring model to derive a unified security index. In addition, a predictive component based on 
logistic regression is incorporated to analyze system log data and identify potential threat patterns. A conceptual-
analytical approach is adopted and demonstrated through a case study of TLS 1.3. The results indicate that 
implementation quality significantly influences overall security effectiveness, even with strong algorithmic design. 
The study highlights the importance of integrating technical, operational, and data-driven cybersecurity evaluation.
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I. Introduction

Cryptography is a foundational component 
of modern information security, ensuring data 
confidentiality, integrity, authentication, and non-
repudiation. With the rapid expansion of web 
hosting, cloud computing, and online platforms, 
securing data transmission and storage has 
become increasingly critical [7]. Core cryptographic 
techniques, including encryption, hashing, and 
digital signatures, are widely employed to protect 
sensitive information from evolving cyber threats. 
However, modern web hosting environments 

generate large volumes of system and user activity 
logs, which provide valuable insights into operational 
behavior but are often underutilized in security 
evaluation frameworks [10]. Despite advancements 
in cryptographic algorithms such as the Advanced 
Encryption Standard (AES) and Elliptic Curve 
Cryptography (ECC), cybersecurity breaches 
persist in real-world systems. These vulnerabilities 
are rarely due to weaknesses in the algorithms 
themselves but rather to poor implementation 
practices, system misconfigurations, and 
inadequate adherence to established security 
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detection by leveraging system log data. Third, it 
develops a quantitative scoring mechanism that 
systematically combines algorithmic strength, 
implementation quality, and compliance with security 
standards into a single, interpretable security index. 
Finally, the study validates the proposed framework 
using a controlled synthetic dataset, demonstrating 
its effectiveness and applicability in evaluating 
cryptographic security under reproducible 
experimental conditions. This study hypothesizes 
that integrating algorithmic strength, implementation 
quality, and compliance assessment with behavioral 
log-based predictive modeling significantly improves 
the accuracy and effectiveness of cryptographic 
security evaluation compared with traditional single-
dimensional approaches.

II. Literature Review

This section reviews existing studies on cryptographic 
protocols, security threats, and evaluation 
approaches. It highlights key developments, 
identifies gaps in current research, and provides 
a foundation for the proposed evaluation model. 
Overall, the reviewed literature reveals that existing 
approaches are fragmented, focusing either on 
algorithmic strength, implementation practices, or 
compliance in isolation [7], [18]. This fragmentation 
underscores the need for an integrated framework 
that combines these dimensions with predictive 
analytics, as proposed in this study.

A. Cryptography Protocols Overview
1) HTTPS/TLS: HTTPS (Hypertext Transfer 

Protocol Secure) uses TLS (Transport Layer 
Security) to encrypt HTTP communication, providing 
end-to-end encryption between web browsers 
and servers. It uses symmetric encryption for 
data confidentiality, asymmetric encryption for key 
exchange, and hashing for integrity [9], [17]. HTTPS 
remains vulnerable to certificate misconfiguration, 
downgrade attacks, and implementation flaws [14].

Fig. 1 illustrates the mathematical representation 
of the TLS Handshake and Secure Communication 
Process, highlighting the interaction between 
asymmetric key exchange and symmetric 
encryption, which ensures both confidentiality and 
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standards [7], [15]. Additionally, web hosting 
systems continuously produce behavioral data, 
including user actions, temporal patterns, and 
system states, which remain largely disconnected 
from cryptographic evaluation processes [5], [16]. 
As a result, most existing approaches remain 
reactive, focusing on detecting attacks after they 
occur rather than proactively identifying patterns 
indicative of potential threats.

Existing research has primarily focused on 
evaluating cryptographic strength based on 
mathematical robustness, key length, and resistance 
to attacks [5], [14]. While these factors are essential, 
they fail to capture the broader operational context 
in which cryptographic systems are deployed. 
Furthermore, current approaches often treat 
cryptographic evaluation and behavioral analysis as 
separate domains, limiting the integration of system-
level data into comprehensive security models [11], 
[13]. This separation results in incomplete security 
assessments and restricts the ability to predict 
vulnerabilities using data-driven techniques. 
Consequently, there is a clear need for a unified 
framework that integrates algorithmic strength, 
implementation quality, compliance assessment, 
and behavioral analytics within a single evaluation 
model [2]. To address this gap, this study proposes 
a multi-dimensional framework for cryptographic 
security evaluation that combines structural and 
behavioral factors into a unified quantitative model. 
The framework incorporates algorithmic strength, 
implementation quality, compliance adherence, 
and behavioral threat indicators, and integrates a 
logistic regression-based predictive component to 
estimate the likelihood of security vulnerabilities [9], 
[11], [19]. This approach enables proactive threat 
detection and provides a more comprehensive 
understanding of security risks in web hosting 
environments.

The main contributions of this study are fourfold. 
First, it proposes a unified multi-dimensional 
framework that integrates traditional cryptographic 
evaluation with behavioral data analysis, enabling a 
more comprehensive assessment of security beyond 
algorithmic strength alone. Second, the study 
introduces a logistic regression-based predictive 
model that supports proactive cybersecurity threat 
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TABLE I
Comparative Analysis of Cryptographic Evaluation Approaches.

Approach Focus Area Strengths Limitations

 Algorithm-Centric
Evaluation

 Mathematical strength of cryptographic
 algorithms (e.g., Advanced Encryption
)Standard, Elliptic Curve Cryptography

 Strong theoretical security,
well-established standards

 Ignores implementation flaws
and real-world vulnerabilities

Implementation-
Based Evaluation

 System configuration, key management,
deployment practices

 Addresses practical security
issues

 Lacks standardized evaluation
metrics; often context-specific

 Compliance-Based
Evaluation )Adherence to standards (e.g., NIST, ISO  Ensures regulatory alignment

and best practices
 Does not measure actual

security effectiveness

Machine Learning-
Based Detection Behavioral analysis and anomaly detection  Effective in identifying

unknown threats
 Requires large datasets;

limited interpretability

 Proposed Integrated
Model

 Combines algorithmic strength,
implementation quality, and compliance

 Holistic evaluation,
 quantitative scoring, and

practical applicability

 Requires proper weighting
and accurate scoring inputs
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B. Comparative Analysis of Existing Cryptographic 
Evaluation Approaches

To better understand the limitations of existing 
cryptographic evaluation methods, a comparative 
analysis of prior approaches is presented in Table 
I. The comparison focuses on key dimensions, 
including evaluation focus, strengths, and limitations.

This comparison highlights that existing 
approaches are often limited to a single dimension 
of security. Algorithm-focused methods emphasize 
theoretical robustness but fail to capture real-world 
deployment risks. Similarly, compliance-based 
approaches ensure adherence to standards but 
do not necessarily guarantee effective security 
in practice Implementation-based methods 
address practical vulnerabilities but lack a unified 
framework for evaluation. In contrast, the proposed 
integrated model combines these dimensions 
into a single quantitative framework, enabling a 
more comprehensive and realistic assessment 
of cryptographic protocols [12]. This approach 
addresses the limitations of existing methods by 
incorporating both theoretical and practical aspects 
of cybersecurity.

C. Threats to Internet Security and Cryptography 
Solutions

Modern internet systems are exposed to a wide 
range of security threats that can compromise data 
confidentiality, integrity, and authenticity [9], [11]. 
To mitigate these risks, cryptographic mechanisms 
provide practical and effective solutions by applying 

specific algorithms and protocols tailored to each 
threat. Table II presents key cybersecurity threats 
alongside their corresponding cryptographic 
solutions, highlighting the transition from 
general security concepts to concrete technical 
implementations used in real-world systems.

Table II presents specific cryptographic 
mechanisms used to mitigate common cybersecurity 
threats, moving from general descriptions to 
concrete technical implementations.

D. Recent Cryptographic Security Incidents
Despite the use of strong cryptographic 

algorithms, several real-world cybersecurity 
incidents have shown that vulnerabilities often stem 
from poor implementation and misconfiguration 
rather than from weaknesses in the algorithms 
themselves. For example, improper certificate 
validation, weak key management practices, 
and outdated protocol configurations have led to 
significant data breaches in various systems. In 
many cases, protocols such as Transport Layer 
Security 1.3 are theoretically secure but become 
vulnerable when deployed incorrectly [1], [3]. 
Common issues include improper selection of 
cipher suites, insecure configuration, and failure 
to enforce strict authentication mechanisms. 
These incidents highlight a critical gap between 
theoretical cryptographic strength and practical 
security implementation. They further justify the 
need for an integrated evaluation approach that 
considers not only algorithmic robustness but 
also implementation quality and compliance with 
security standards, [8]. The proposed model in this 
framework directly addresses these challenges by 
providing a structured framework for evaluating 
cryptographic systems in real-world environments.

E. Gaps Identified in Existing Literature
Although existing literature assesses the 

theoretical strengths of cryptographic algorithms 
and protocols, it rarely considers the three critical 
dimensions of security: algorithmic robustness, 
implementation quality, and adherence to 
regulatory standards such as the General Data 
Protection Regulation (GDPR) and National Institute 

TABLE II
Threats to Internet Security and Cryptography Solutions

Threat Cryptographic Solution

Eavesdropping AES, TLS 1.3

MITM PKI, RSA, ECC

Tampering HMAC, SHA-256

Replay Nonce, timestamps

A Cryptographic Protocol Evaluation Model for Internet Security and Compliance
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of Standards and Technology (NIST) guidelines [4]. 
Researchers consistently emphasize that real-world 
breaches are often caused by misconfigurations, 
poor governance, or outdated policies rather than 
by inherent algorithmic flaws [4], [5]. These findings 
support the need for the integrated evaluation model 
proposed in this study. Despite extensive research 
on cryptographic security, existing approaches 
predominantly focus on isolated dimensions such 
as algorithmic strength, implementation practices, 
or compliance adherence. Very few studies 
integrate these dimensions with behavioral data 
and predictive analytics into a unified evaluation 
framework. Unlike prior work, this paper introduces 
a multi-dimensional model that combines structural 
cryptographic assessment with data-driven threat 
prediction, enabling a more comprehensive and 
proactive evaluation of cybersecurity risks.

III. Proposed Model

The proposed model is structured as a multi-
dimensional evaluation framework that integrates 
algorithmic, operational, and regulatory aspects 
of cryptographic security into a unified analytical 
system. Rather than evaluating these components 
in isolation, the model establishes a logical 
relationship among them, where each dimension 
contributes proportionally to the overall security 
effectiveness of a cryptographic protocol. To ensure 
clarity and systematic development, this section is 
organized into interconnected subsections. Section 
III-A defines the model's mathematical structure 
and introduces the core variables and weighting 
scheme used to compute the overall security score. 
Section III-B provides the mathematical justification 
of the model, explaining its theoretical foundation, 
normalization process, and sensitivity properties [9], 
[15]. Together, these subsections demonstrate how 
the proposed model transitions from a conceptual 
framework into a practical, quantifiable, and 
scalable tool for evaluating real-world cryptographic 
systems.

A. Model Definition
The overall security effectiveness of a 

cryptographic protocol is quantified using a 
weighted composite scoring model defined as:

S=w1  A+w2  I+w3 C			                (1)
where Srepresents the overall security score 

of the cryptographic protocol. The variables A, I, 
and Cdenote the normalized scores for algorithmic 
strength, implementation quality, and compliance 
with regulatory standards, respectively [1]. The 
coefficients w1+w2+w3 represent the corresponding 
weighting factors assigned to each dimension, 
reflecting their relative importance in the evaluation 
process.
w1+w2+w3=1               			                (2)

subject to the constraint that the sum of all 
weights equals one, ensuring normalization of the 
model.

B. Mathematical Justification
To ensure comparability across different systems, 

each evaluation dimension is normalized using:
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[3]. The predictive component is integrated into 
the evaluation framework by providing data-driven 
inputs that enhance the estimation of implementation 
integrity and system behavior. Although the 
proposed model demonstrates strong predictive 
performance, the evaluation is based on illustrative 
data rather than real-world system logs. Additionally, 
the study employs logistic regression as the primary 
predictive model, which, while interpretable, 
may not capture complex nonlinear relationships 
as effectively as advanced machine learning 
techniques. Future research will focus on validating 
the framework using real-world cybersecurity 
datasets and comparing performance with models 
such as Random Forest, Support Vector Machines, 
and deep learning architectures.

A. Research Design
The research is designed as a conceptual and 

analytical framework that systematically evaluates 
cryptographic protocols based on three core 
dimensions: algorithmic robustness, implementation 
integrity, and compliance with security standards. 
The model does not depend on real-world data 
collection; instead, it uses controlled illustrative 
inputs to simulate realistic evaluation scenarios.

This design is particularly suitable for 
cybersecurity research, where controlled evaluation 
environments are often necessary to isolate 
variables and ensure consistency. The framework 
provides a general structure applicable across 
different cryptographic protocols and deployment 
contexts [4], [6].

B. Framework Components
The proposed evaluation model consists of three 

primary components:
1) Algorithmic Strength (A): This component 

assesses the theoretical robustness of 
cryptographic algorithms, including resistance 
to known attacks, key length adequacy, entropy 
levels, and computational complexity. 

2) Implementation Integrity (I): This evaluates 
how securely the cryptographic protocol is 
implemented in practice. It considers factors such 
as configuration correctness, key management 

practices, vulnerability exposure, and resistance to 
implementation-level attacks. 

3) Compliance Level (C): This measures 
adherence to recognized standards and best 
practices, including guidelines from organizations 
such as NIST and ISO. Compliance ensures that 
protocols meet established security and regulatory 
requirements.  Each component is normalized to 
ensure comparability and consistency within the 
overall evaluation model.

C. Case Study: TLS 1.3
TLS 1.3 is selected as the case study because 

it represents the current state of the art in secure 
communication protocols, combining modern 
cryptographic primitives with a streamlined and 
security-focused design. Its widespread adoption 
across web systems and cloud infrastructures 
makes it a highly relevant benchmark for real-world 
evaluation. Within this proposed framework, TLS 
1.3 is systematically assessed across the three 
dimensions of the proposed model: algorithmic 
strength, implementation quality, and regulatory 
compliance using representative scoring inputs. This 
structured evaluation demonstrates how the model 
can be applied to a practical protocol, highlighting 
both its strengths and potential vulnerabilities in 
realistic deployment scenarios.

D. Composite Scoring Model
The overall security score is computed using 

the weighted model defined in Section III-A This 
formulation enables a balanced evaluation by 
integrating theoretical and practical security 
aspects into a single metric.

E. Sensitivity Analysis
To rigorously evaluate the robustness and 

stability of the proposed model, a sensitivity analysis 
is performed to determine how variations in each 
component influence the overall security score 
[14]. This analysis provides insight into the model's 
responsiveness to changes in Algorithmic Strength 
(A), Implementation Integrity (I), and Compliance 
Level (C).

A Cryptographic Protocol Evaluation Model for Internet Security and Compliance
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F. Model Applicability and Limitations
The proposed framework is designed to be 

adaptable across different cryptographic protocols 
and application domains. It provides a structured 
approach for evaluating security effectiveness 
without requiring extensive empirical datasets. 
However, the model relies on illustrative inputs 
rather than real-world measurements, which may 
limit its ability to capture dynamic operational 
conditions. Future work can extend this framework 
by incorporating empirical validation and real-
time data integration to enhance its accuracy and 
practical relevance [19].

G. Ethical Considerations
This proposed framework does not involve 

human participants, personal data, or direct system 
monitoring. All information used in the development 
and evaluation of the model is derived from publicly 
available academic and technical sources. As such, 
the study adheres to standard academic integrity 
principles, ensuring proper citation and responsible 
use of existing knowledge. The absence of sensitive 
data collection minimizes ethical risks while 
maintaining the credibility and transparency of the 
research process.

H. Method Validation and Experimental Setup
To evaluate the effectiveness of the proposed 

multidimensional cryptographic assessment 
framework, a validation experiment was conducted 
on an illustrative dataset representing diverse 
cryptographic configurations. The dataset 
included key attributes such as algorithm strength, 
implementation quality, compliance level, and 
behavioral threat indicators. The predictive 
component of the framework was implemented 
using logistic regression to estimate the likelihood of 
security vulnerabilities. The dataset was partitioned 
into training (70%) and testing (30%) sets to 
assess model generalization. Data preprocessing 
techniques, including normalization, were applied 
to ensure consistency across variables. Model 
performance was evaluated using standard 
classification metrics, including accuracy, 
precision, recall, and F1-score. These metrics 

provide a comprehensive evaluation of predictive 
performance, balancing both false positives 
and false negatives. The experimental results 
demonstrate that the proposed framework achieves 
strong predictive capability, with an accuracy of 
87%, precision of 85%, recall of 83%, and F1-score 
of 84%. These findings indicate that integrating 
cryptographic evaluation with predictive modeling 
enhances the overall effectiveness of security 
assessment.

V. Results

This section presents the results from applying the 
proposed integrated evaluation model and provides 
a critical discussion of the findings. Since the study 
adopts a conceptual and analytical approach, the 
results are based on model application, illustrative 
evaluation, and insights drawn from existing literature 
rather than empirical statistical analysis. The aim 
is to demonstrate the functionality, interpretability, 
and practical relevance of the proposed framework 
in assessing cryptographic security. The findings 
demonstrate that strong cryptographic algorithms 
alone do not guarantee effective security. While 
TLS 1.3 exhibits high algorithmic robustness, its 
overall effectiveness is significantly influenced by 
implementation-related weaknesses, including 
misconfiguration and inadequate key management 
practices. This underscores the critical importance of 
secure deployment, configuration, and operational 
management in ensuring real-world cybersecurity 
effectiveness.

A. Model Application Results
To demonstrate the applicability of the proposed 

model, an illustrative evaluation was conducted 
using a representative cryptographic protocol, 
namely Transport Layer Security 1.3. Based on 
established literature and widely recognized 
security characteristics, normalized scores 
were assigned to each of the three dimensions: 
algorithmic strength, implementation quality, and 
compliance. Table III presents the normalized 
scores and assigned weights for each component 
of the TLS 1.3 evaluation.
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S=(0.3×0.9)+(0.5×0.6)+(0.2×0.8)=0.73                (5)
The computed overall security score of 0.73 

indicates a moderately strong level of security, 
highlighting that implementation weaknesses 
significantly reduce overall effectiveness despite 
strong algorithmic design.

B. Interpretation of Results
The results highlight that algorithmic strength 

alone is insufficient to guarantee comprehensive 
security. Although modern protocols such as TLS 
1.3 demonstrate strong resistance to cryptographic 
attacks due to advanced encryption techniques 
and secure key exchange mechanisms, their 
effectiveness in real-world environments is 
significantly influenced by their implementation 
[3], [12]. The relatively low score assigned to 
implementation quality underscores common 
challenges, including system misconfiguration, 
poor key management practices, and inadequate 
enforcement of security policies. This finding aligns 
with existing research, which consistently indicates 
that many cybersecurity breaches originate from 
implementation flaws rather than weaknesses in 
cryptographic algorithms themselves.

C. Comparative Insight With Existing Approaches
The application of the model further demonstrates 

its advantage over traditional evaluation approaches. 
Algorithm-centric methods tend to overestimate 
security by focusing solely on theoretical strength, 
while compliance-based approaches emphasize 
adherence to standards without assessing 
actual effectiveness. Similarly, implementation-
focused evaluations often lack a unified structure 
for integrating multiple security dimensions. In 
contrast, the proposed model provides a balanced 

and comprehensive framework by combining all 
three critical dimensions into a single quantitative 
score. This integrated perspective allows for a more 
realistic assessment of security, capturing both 
theoretical robustness and practical deployment 
challenges.

D. Sensitivity and Weighting Implications
An important observation from the model 

application is the influence of weighting on the final 
security score. In the proposed framework, a higher 
weight was assigned to implementation quality, 
reflecting its critical role in real-world cybersecurity 
outcomes. The results demonstrate that even 
with strong algorithmic and compliance scores, 
a lower implementation score can significantly 
reduce overall effectiveness [9], [17]. This 
highlights the need for organizations to prioritize 
secure deployment practices, continuous system 
monitoring, and proper configuration management. 
It also demonstrates the model's flexibility, as 
different application contexts may require adjusting 
the weights to reflect specific security priorities.

E. Practical Implications for Cybersecurity
The paper's findings have important practical 

implications for system administrators, security 
professionals, and policymakers. The proposed 
model can serve as a decision-support tool 
for evaluating and improving cryptographic 
implementations in real-world systems. By 
identifying weaknesses across multiple dimensions, 
organizations can take targeted actions to 
enhance security. For example, while upgrading 
cryptographic algorithms may improve theoretical 
strength, equal attention must be given to 
implementation practices and compliance with 
security standards. The model thus encourages a 
holistic approach to cybersecurity, moving beyond 
reactive measures toward proactive and structured 
evaluation.

F. Limitations of the Evaluation
Although the model demonstrates strong 

conceptual and practical value, the evaluation 
presented in this study is based on illustrative 

TABLE III 
 WEIGHTED COMPONENT SCORES FOR CRYPTOGRAPHIC

SECURITY EVALUATION

Component Score Weight

Algorithmic Strength (A) 0.9 0.3

Implementation Quality (I) 0.6 0.5

Compliance (C) 0.8 0.2

A Cryptographic Protocol Evaluation Model for Internet Security and Compliance
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scoring rather than empirical data. As such, the 
results should be interpreted as a proof of concept 
rather than definitive measurements of real-world 
systems. Future research could enhance the model 
by applying it to real-time system data, incorporating 
machine learning techniques, and validating 
it across diverse environments such as cloud 
computing and Internet of Things (IoT) systems.

VI. Discussion

The findings demonstrate that cryptographic 
security should be evaluated using a 
multidimensional perspective rather than relying 
solely on algorithmic strength. While strong 
encryption algorithms and secure protocols remain 
essential, many cybersecurity incidents result from 
implementation flaws, configuration errors, weak 
key management, and inadequate compliance 
practices. The proposed framework addresses 
these challenges by integrating algorithmic 
strength, implementation quality, and compliance 
assessment into a unified evaluation model.

The conceptual application of the framework to 
TLS 1.3 shows that practical security depends not 
only on robust cryptographic design but also on 
correct deployment and operational management. 
This supports previous studies indicating that 
implementation weaknesses are often a greater 
source of vulnerability than algorithmic limitations. 
Compared with traditional algorithm-centric, 
implementation-focused, or compliance-based 
approaches, the proposed model provides a 
more comprehensive assessment by combining 
theoretical, operational, and regulatory dimensions 
within a single framework.

A key contribution of the framework is the inclusion 
of behavioral indicators derived from system logs, 
providing a foundation for future predictive security 
assessment. Although no empirical dataset 
was used in this study, behavioral analysis can 
support proactive threat identification and improve 
cybersecurity decision-making. Furthermore, 
the framework aligns with recognized standards 
and regulations, including NIST guidelines, ISO/
IEC 27001, and GDPR requirements, enabling 
organizations to evaluate both technical security 
effectiveness and regulatory readiness.

From a practical perspective, the framework can 
assist cybersecurity professionals, auditors, and 
system administrators in assessing cryptographic 
deployments, identifying weaknesses, and 
prioritizing security improvements. However, the 
study remains conceptual and has not been 
validated using real-world datasets. Future 
research should apply the framework to operational 
security logs and configuration data to evaluate 
its effectiveness in real environments and explore 
advanced machine learning techniques for 
predictive cybersecurity assessment.

Overall, the proposed framework bridges the gap 
between theoretical cryptographic evaluation and 
practical cybersecurity management by integrating 
algorithmic, implementation, compliance, and 
behavioral perspectives into a comprehensive 
security assessment model.

VII. Conclusion

This proposed framework presents a novel, 
integrated approach to evaluating cryptographic 
security by combining algorithmic assessment, 
implementation analysis, compliance verification, 
and predictive modeling. The findings demonstrate 
that implementation quality plays a more critical 
role in real-world security effectiveness than 
algorithmic strength alone. By achieving strong 
predictive performance and providing a unified 
scoring mechanism, the proposed model bridges 
the gap between theoretical cryptographic 
robustness and practical deployment challenges. 
The framework offers a scalable and proactive 
approach to cybersecurity evaluation, with 
significant implications for researchers, system 
administrators, and policymakers. Future work 
will focus on real-world validation, integration with 
advanced machine learning techniques, and 
application across emerging domains such as cloud 
computing and Internet of Things (IoT) systems. 
In practical deployment, the proposed framework 
can be implemented as a decision-support system 
within cybersecurity infrastructures. System logs 
and configuration data can be collected and 
preprocessed to extract relevant features, which 
are then fed into the predictive model to estimate 
vulnerability likelihood. The resulting outputs can 
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be integrated into a scoring engine that computes 
the overall security index, enabling organizations to 
monitor, evaluate, and improve their cryptographic 
implementations in real time.
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