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Abstract: As cloud technology transforms the digital infrastructure, the need to protect sensitive data from breaches and 
exposures has become even more acute. Many of the studies that exist are restricted to theoretical models, 
proprietary vendor implementations, or post-incident analysis and are often not useful to the operations 
community. This paper presents an architecture-agnostic proactive framework, for cybersecurity, as a novel 
solution to some of the most pressing problems in the current relevant literature. This model includes 
validation methods in the real world, simulation-based attack scenarios, and multi-platform compatibility to 
improve the dependability of cloud computing. The model presented not only mitigates present vulnerabilities 
but it also prevents future attack vectors with adaptive threat intelligence and layered security measures. This 
contributes to the gap between academia and industry in this area, and provides a cost-effective solution that 
is technically validated for the prevention of data breaches in cloud ecosystems. 

1 INTRODUCTION 

The widespread adoption of cloud computing has 
revolutionized the way data is being managed, stored 
and processed in organizations, with unmatched 
scalability and efficiency. But with this digital 
transformation has come increased risk as well as 
vulnerability in a world of cloud-based systems that 
are highly susceptible to evolving and hazardous 
cyber threats. Perimeter type based defenses no 
longer cut it as multitenancy and integration with 
third party vendors becomes more common. Even 
though a great deal of progress has been made in the 
cloud security area, however, the current approaches 
either are not adaptive StrongDM. (2025, March)., are 
tied up with vendor-specific frameworks, or 10 4 

Background tend to be reactive, i.e., formulated after 
a breach has happened, rather than preventive. In 
addition, academia and industry rarely reach a 
consensus on models that blend the strict 
cybersecurity safeguard with practical use in diverse 
cloud ecosystems. This study seeks to close that gap 
by proposing a proactive cybersecurity framework 
that is platform-independent and can prevent data 
breaches using real time hacking detection, inter-
platform support, validated metrics. This work 
intends to instead architect a defense-in-depth system 
that integrates adaptive threat intelligence and 
multilayered security controls into the system 
architecture, with an implicit purpose to strengthen 
the state of cloud security out of the current reactive 
states in the cloud threat landscape. 
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2 PROBLEM STATEMENT 

Even though cloud computing becomes more and 
more popular, the threats of data breaches and 
security vulnerabilities put organization at 
considerable risks because proactive, platform 
independent security frameworks do not exist. The 
solutions currently available are reactive, vendor 
specific and inadequately verified under real world 
conditions, which results in unaddressed gaps in the 
ability to prevent breaches and detect and mitigate 
threats. A highly scalable and robust method for 
mitigating new threats through both static and 
adaptive mitigation strategies is needed that can 
manage emerging threats in a growing multitude of 
cloud environments. 

3 LITERATURE SURVEY 

Security issues in cloud computing have been among 
the focus of intense study and work in both the 
academic and industrial communities in recent years, 
especially as a result of the proliferation of the 
number of, as well as the sophistication of data 
breaches. Gupta et al. (2024) presented the MAIDS 
model to detect malicious agents in clouds, and (Zeng 
et al. 2024) created an intelligent detector system to 
detect malicious agents, however they are not tested 
against any large scale deployment. Treatment by the 
International Research Journal (2025) and IJCTT 
(2025) provided theoretical foundations for data 
protection in cloud but did not provide 
implementation or scalability statistics. 

The study on detailed breach analysis (Cloud 
Security Alliance, 2025) (CloudSEK, 2025) also 
showed real breaches such as Oracle Cloud, and 
highlighted the importance of deploying effective 
mitigations. But these works are reactive rather than 
preemptive. Similarly, Spin. AI (2025) and UpGuard 
(2025) reviewed methods for stopping breeches but 
were mostly policy oriented without a lot of the 
concrete details necessary to implement. 

Intelegain (2024) and SentinelOne (2024) both 
listed popular cloud security threats as well as 
commonly used threat vectors, provided no tools for 
new models of mitigation. Other statistic reports such 
as from Spacelift (2025), StrongDM (2025), or 
TechTarget (2025), emphasized the increase of 
breaches but missed architectural details. The work 
of Verizon’s DBIR (2025) did an extensive data-
driven breach analysis but didn’t include any 
technical countermeasures into its research. 

CISA’s Known Exploited Vulnerabilities (n.d.), 
highlighted vulnerabilities among federal systems 
but inadequately specified proactive measures. Some 
Federal News Network (2025) and Microsoft (2024) 
posts recommended adopting multicloud approaches 
to security but without vendor-neutral technical 
detail. Although Axios (2024) and Business Insider 
(2025) reported on industry trends such as Google’s 
funding of Wiz, they did not provide empirical 
evidence about the effectiveness of security. 

Wikipedia articles on Azure, Wiz Inc., Log4Shell, 
and confidential computing were used to give 
introductory overviews (Wikipedia, 2025). However, 
their reliability and depth for academic purposes are 
limited. Financial Times (2024) underlined the 
financial risks of the migration to the cloud, urging 
the relevance of security for economic sustenance. 
Finally, Cobalt (2025) and Microsoft (2024) provided 
some interesting statistics but did not yet propose 
technical \mpara{how it is implemented} means on 
how to mitigate such breaches. 

This literature reports a critical lacuna: the lack of 
integrated, pro-active, and cross-platform 
cybersecurity framework, which includes adaptive 
threat modeling and real-world validation. This 
paper attempts to contribute to fill this gap by 
combining technical rigor and empirical 
applicability to improve cloud security posture across 
architectures. 

4 METHODOLOGY 

The research methodology for this research project is 
expected to develop, implement and evaluate a 
preventive, architecture-agnostic cyber security 
solution that reduces possibility of data breaches and 
vulnerabilities in cloud computing environments. 
This methodology incorporates adaptive threat 
intelligence, layered security control and validation 
through simulation and testbed experimentation to be 
effective across diverse cloud platforms. 

The research starts with the architectural 
modelling of the security framework, and is focussed 
initially on the modular approach and platform 
independence. The framework is divided into several 
security layers such as authentication control, 
intrusion detection, data integrity checking and 
breach response. All the modules are designed with 
open source project and APIs to keep the solution 
vendor independent and support both public and 
hybrid cloud platforms. For it to work cross-platform 
it uses Docker based containerization and Kubernetes 
based orchestration and can be easily deployed to the 

ICRDICCT‘25 2025 - INTERNATIONAL CONFERENCE ON RESEARCH AND DEVELOPMENT IN INFORMATION,
COMMUNICATION, AND COMPUTING TECHNOLOGIES

462



cloud of your choice like AWS, Azure or Google 
Cloud Platform. 

 
Figure 1: Proactive cybersecurity framework for cloud data 
breach mitigation. 

The model further improves the maturity of threat 
detection capacity via adaptive threat intelligence 
that uses machine learning algorithms to profile check 
in real time. Algorithms such as decision trees and 
random forests are trained on publicized breach 
datasets, for example, CICIDS2017, and UNSW-
NB15. This learning engine learns and gets better 
constantly, tracking security logs and new 
vulnerability disclosures for increased accuracy. The 
anomaly detection system is connected to an 
automatic response system that cuts infected nodes 
off the network, activates encryption schemes, and 
develops Alarms for manual administrator 
intervention. 

Where to Add: Inside the Methodology section 
 Description: Compares the machine learning 
models used in the framework. 
Data encrypting and integrity checking are also two 
foundations of the framework. Homomorphic 
encryption is used for protecting the data-in-transit 
and data-at-rest while performing the computations.  

At the same time, blockchain-based hashing is 
employed for data integrity verification and data 
tracking such that unauthorized data tampering can be 
detected. And Zero Trust Architecture principles are 
used between communication and identity layers as 
well to stop lateral movement of threats throughout 
the cloud infrastructure. 

 
 
 

Table 1: Machine learning algorithms used for anomaly 
detection. 

 
To validate the empirical studies, the framework 

is tested on a controlled cloud testbed representing 
enterprise cloud infrastructure. Diverse attack 
scenarios such as SQL injection, privilege escalation 
and DoS are carried out. The success of the 
framework is evaluated through key performance 
indicators like detection rate, response time, false-
positive rate, overhead, and scalability. Comparison 
with the benchmark security models is done to 
illustrate that the proposed system mitigates the 
threat more efficiently. Figure 1 shows the Proactive 
Cybersecurity Framework for cloud Data. Table 1 
shows Machine Learning Algorithms Used for 
Anomaly Detection. 

 
Figure 2: Accuracy comparison of ML algorithms. 

To permit the reproducibility and scalability of the 
research, all experimental protocols, architectural 
configurations, algorithms, test bench and 
performance results are published in the form of 
versioned controlled repositories. Results are 
displayed on dashboarding tools such as Grafana and 
ELK Stacks for complete understanding of system 

Algorithm Accuracy 
(%) 

False 
Positive 
Rate (%) 

Training 
Dataset 

Decision 
Tree 94.8 3.5 CICIDS

2017
Random 
Forest 97.3 2.1 UNSW-

NB15

SVM 89.2 5.4 NSL-
KDD

KNN 88.0 6.0 CICIDS
2017

Naïve 
Bayes 85.6 7.2 UNSW-

NB15
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mechanisms during an attack. Figure 2 shows the ML 
Algorithms. 

The proposed methodology is not only to solve the 
current weakness cloud security limitations but also 
considers future possible attacks by designing a 
customizable flexible and smart defense system. By 
combining field-deployable deployment guidelines 
with rigorous academic modeling, this work 
provides a holistic, technically sound approach to 
protecting cloud environments from emerging 
threats. Figure 3 shows the Accuracy. 

5 RESULT AND DISCUSSION 

Once implemented, the invoked architecture-agnostic 
cybersecurity framework proved to provide valuable 
insights to reduce data breaches and cloud 
vulnerabilities. A set of controlled simulations and 
practical emulation of real cloud service 
environments confirmed the practicality and efficacy 
of the model under different platforms.  

 
Figure 3: Detection accuracy over time. 

Multiple attack scenarios, ranging from injection 
attacks and insider threats to denial-of-service attacks 
were also created under which the framework was 
evaluated for its response to emerging and known 
attacks. Table 2 shows the Performance Metrics of the 
Proposed Framework. 

Performance evaluation started with assessing the 
threat detection ability of the combined anomaly 
detection system which was trained on CICIDS2017 
and UNSW-NB15 datasets. The approach obtained an 
average detection success rate of 97.3%, better than 

several current baseline approaches including Snort 
and Suricata. The false positive rate was also 
remarkably low at 2.1%, which confirms the accuracy 
of the model and minimizes administrator burden by 
probability reducing alarms. It can be seen from 
those numbers that the machine learning engine can 
adapt itself to trains itself well to the evolution of the 
traffic pattern, thus suitable for real-time monitoring 
of the heavy cloud network. 

Table 2: Performance metrics of the proposed framework. 

Metric Value 

Detection Accuracy (%) 97.3 

False Positive Rate (%) 2.1 

Average Response Time (s) 1.2 

Uptime During Attack (%) 99.2 

Encryption Overhead (%) 8.6 

 
Another significant aspect was that the model 

provided an effective approach to separate the 
attacks from legitimate service. When attacked with 
unauthorized access and privilege escalation in 
simulations, time taken for the automated response 
platform to spot and isolate compromised nodes was 
1.2 second from the point of anomaly detection. This 
high-speed containment translated to minimal lateral 
damage a critical requirement for combatting 
advanced persistent threats (APTs) that frequently 
slip quietly across systems. The adoption of Zero 
Trust enhanced this layer of protection by having 
every lateral communication authenticated, 
encrypted, and no internal communication 
unviewable. 

The encryption and integrity verification 
components of the framework were also tested 
extensively. Data-in-transit and data-at-rest were 
encrypted with fully homomorphic encryption that 
enabled computation on encrypted data (without 
requiring decryption). The performance overhead 
incurred by homomorphic encryption is mitigated by 
a below 9% average delay upon computation 
compared to unencrypted operations, a compromise 
tolerable to the improved confidentiality level 
provided. Furthermore, blockchain-based hashing 
was used to make data storage tamper-evident. Any 
unauthorized alteration of records on file caused a 
hash mismatch and system alarm that reinforced the 
data integrity mechanisms. 
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Table 3: Comparison with existing cybersecurity models. 

Security 
Model 

Detectio
n Rate 

(%) 

Respon
se Time 

(s) 

Cross-
Platform 
Support

Tradition
al 

Firewall 

68.5 3.4 No 

IDS 
(Snort) 

81.2 2.9 Limited 

Proposed 
Framew

ork 

97.3 1.2 Yes 

 
We evaluated the scalability of the framework by 

testing it on multi-cloud testbeds of AWS, Azure, and 
GCP environments concurrently. [Pricing Metering] 
Scalability: The design achieved consistency in the 
computation results between platforms, and detection 
efficiency and response time were also consistent 
when the number of VMs was scaled up from 10 to 
100 instances. The modular and container-d-based 
deployment was a major milestone in the 
performance stability had also been another major 
confirmation of architecture-agnostic design for the 
framework. This 'vendor-neutrality' enables the 
solution to be adopted by all enterprise regardless of 
their current cloud platform provider, extending the 
applicability and portability of the research. 

 
Figure 4: System response time by attack type. 

Empirical results show that the proposed method 
achieved better results than stateofthe-art approaches 
in terms of detection time, breach isolation speed, 
system uptime of attacks, and cryptographic strength. 
For instance, the presented model was able to detect 
insider attacks when traditional perimeter-based 
firewalls missed the attack in 32% of test cases and 
mitigated the threat in 94% of scenarios. This 
significant advance brings to the fore the importance 

of layered and on-load security options, rather than 
fixed predisposed models. 

One interesting observation was made during 
testing of multi-tenant scenarios. Although accuracy 
and performance for the framework were high, we 
had to custom tailor tenant isolation policies to avoid 
adaptive threat detection modules from catching rare 
legitimate activities from a single tenement as attack 
signatures. This finding has motivated the use of a 
Tenant-aware dataset in training the model and the 
reinforcement learning as they can effectively 
discriminate between contextually distinct activities. 

Figure 4 show the System Response Time by 
Attack Type and Table 3 shows the Comparison. 

Table 4: Simulation attack scenarios and framework 
response. 

Attack 
Scenario

Triggered 
Response Outcome 

SQL 
Injection 

Input Blocked, 
Logged, Alert 

Sent 

No data 
compromised 

Brute-Force 
Login 

Attempt 

IP Blocked, 
Node Isolated 

Access Denied, 
Source 

Quarantined 
Insider File 

Access 
Abuse 

Detected via 
Anomaly 
Engine 

Action Logged, 
Alert to Admin 

API 
Exploitatio
n Attempt 

Session 
Terminated, 

Hash Verified 

Attack 
Neutralized 

DoS Flood 
Attack

Load Balanced, 
Alerts Raised 

Service 
Maintained

 
Grafana and ELK Stack were leveraged to build 

visualization dashboards which facilitated real time 
monitoring of measurements such as CPU usage, 
network irregularity metrics, threats at work, 
quarantine measures. Such dashboards were really 
powerful dashboard which helped the system 
administrator to take informed decision faster. 
Additionally, the documentation and reproducibility 
methods that come from GitHub repositories and 
deployment scripts written in YAML allows the 
framework to be expanded, customized, or 
incorporated with other cybersecurity systems, 
fostering the community development. Figure 5 
shows the cross-platform Performance Comparison. 

In summary, the findings here clearly show that 
the presented proactive cybersecurity model 
effectively addresses the significant lacks of 
mainstream cyberdefense approaches through the 
new benchmark for cloud security deployment. 
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Figure 5: Cross-platform performance comparison. 

It is a complete and future-ready solution to 
combating today's cloud security challenges: with 
real-time response and adaptive intelligence and 
platform-agnostic deployment, this provides a 
holistic security protection layer. Such results further 
support the main claim of this work—proactive, 
scalable and validated architectures play a key role in 
protecting dynamic cloud environments from both 
current and future cyber-attacks. Table 4 shows the 
Simulation Attack Secenarios and Frameworl 
response. 

6 CONCLUSIONS 

With the proliferation of cloud technology has come 
unimaginable potential for digital enhancements – 
but it has also added a level of complexity that is 
pressuring organizations to think differently about the 
way they are protecting themselves. This study has 
met that critical requirement by developing and 
validating a proactive, architecture-indepedent 
cybersecurity framework that is designed to reduce 
data breaches and vulnerabilities in the various cloud 
architectures. By combining adaptive threat 
intelligence, zero trust principles, homomorphic 
encryption, and integrity checks based on blockchain, 
the introduced framework constructs a layered and 
dynamic defense that in the spirit of threat 
denaturation not only reacts to and neutralizes threats 
on the fly, but also proactively thinks ahead and 
predicts possible threat vectors. 

Rather than the traditional and reactive security 
models that frequently are vendor specific and 
contextually limited, this approach is highly 

adaptable, platform independent, and practicable in 
threat simulations. Experimental results show that it 
can efficiently run over multicloud deployments, 
promptly identify anomalies while reacting with low 
operational overhead. In addition, intelligent 
automation with a modular design allow the system 
to be adaptable for both enterprise and hybrid cloud 
environments. 

Finally, this study provides a strong and general 
model that brings the theory of academic research 
into practice. It demonstrates the significance of using 
active defenses in protecting cloud networks and 
serves as a foundation for future research to further 
develop and generalize this work in the face of on-
going threatscape. 
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