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BVIMIT fortifies student’s intellectual awaking and social transformation

in different spheres that makes them to contribute to
the organization and world as well. We strengthen student’s hard
work and commitments towards knowledge.

BVIMIT provides MCA, VI semester course enables overall

development of students and give a different perspective towards
corporate life.

Current newsletter entitled “PRABHAT-exploring tech rising star”

is a combined effort of students and staff members that commences
articles on emerging technologies with theme as “Cyber Security”

provides articles for the
same.

| hope “PRABHAT"” will take you to the world of prominent
technologies.



Editorial Desk

Dr. Pratibha Deshmukh
Editor-in-chief

It is indeed a great honor to be the Newsletter Editor for me-and also an
immense pleasure to launch the first edition of BVIMIT Newsletter
“PRABHAT- exploring tech rising star”.

As we are living in the technological era, we have selected the topic

for the article as “Cyber Security” to make students aware about
this emerging technology.

It aims to be a truly interdisciplinary platform seeking to bring
together

a range of diverse voices on the topic in order to stimulate discussion.
A huge thank you to all the students who contributed writing the
articles, without which there wouldn't have been this newsletter.

| appreciate PRABHAT student members for their everlasting support
throughout the creation of this edition.

| hope “PRABHAT" will convey some technical knowledge to you.
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Cyber Hacking and Cyber Monitoring

Cybersecurity in the Digital/Age: A Growing Concern

With the world rapidly advancing in digital.transformation;.the internet has become
an integral part‘of-various sectors, including entertainment, finance, education, and
sports. While‘the.internet offers numerous benefits, it-also’comes with significant
risks, the most.critical being the rise in cyber-attacks. These attacks involve illegal
activities /carried out online, targeting sensitive systems and causing substantial
losses to nations such-as India, the USA, and China. Although governments have
implemented various measures to combat cyber threats, attackers continue to
develop new and more sophisticated techniques.

To address. this growing concern, it is essential to develop robust cybersecurity
solutions that remain beyond the reach of malicious actors. Various, prevention
techniques: leveraging machine learning algorithms—including Randem Forest, K-
Means Clustering, Support Vector Machines, and Artificial Neural Networks—have
been explored for their effectiveness in mitigating cyber threats. Additionally,
intelligent © systems- that utilize both supervised and -unsupervised learning
techniques ‘are being developed to enhance cybersecurity. These:systems aim to
achieve high" efficiency with minimal human intervention, potentially serving as a
universal defense mechanism against common cyber-attacks.

Remote Control Technology and Cybersecurity Threats

Remote control technoloegy is widely utilized for jts.convenience and ability to
facilitate resourcCe, sharing. However, it. also-'presents security vulnerabilities
that can be exploited by hackers. Researchers have developed a threat
intelligence monitoring/ system,“kmoewn as the Detect Remote Shell Threat
(DEST) system, categorizing threats into three levels based on their severity.
Performance evaluations indicate that the DEST system achieves an
impressive 99.20% accuracy and an F1-score of 99.80%, outperforming
existing detection methods by 4% in accuracy and 1% in F1-score. These
results highlight the system’s effectiveness in enhancing cybersecurity and
detecting remote threats with high precision.



Web Security: A Critical Challenge

The internet and web applications play a crucial role in powering the modern
world. However, one of the most pressing challenges businesses face today is web
security, which forms the backbone of the global digital ecosystem. Web
applications are highly vulnerable to security breaches, often resulting from
improper client input or inadequate protective measures.

Key security strategies such as encryption, authentication, password management,
and data integrity are essential for mitigating web vulnerabilities. By implementing
more efficient approaches, businesses can reduce security risks and establish a
robust defense mechanism against evolving cyber threats.

Cybersecurity Analytics and Real-time Monitoring

Cybercrime has becomesa widespread issue; dominating the digital landscape as
data is transmitted across networks every second. With this_continuous exchange
of information, systems are increasingly vulnerable to security-breaches and cyber
threats. Cybersecurity Analytics aims to provide real-time analytics and operational
intelligence, /including data collection, continuous monitoring of security controls,
and immediate detection of suspicious activities.

This field/ introduces" innovative approaches to mitigating cyber risks through
Artificial Intelligence (Al) and Machine Learning (ML). By analyzing hacking attempts
and cyber| threats, researchers can contribute to the development -of stronger
security protocols, predictive modeling, and data science applications that enhance
both preventive and detective cybersecurity measures.

Enterprise Cybersecurity and Government Initiatives

Government agencies, defense departments, and commercial operation centers
managing complex enterprise systems face the critical challenge of safeguarding
both theiriinfrastructure and sensitive data from cyber threats. At the same time,
they must “maintain high-quality, end-to-end services that meet service-level
agreements‘and ensure mission success.

A new framework formonitoring and managing cybersecurity incidents in complex
systems is under.development, This framework is demonstrated through various
real-world scenarios, showcasing its:effectiveness in strengthening enterprise
security and mitigating potential threats.

Cybersecurity in Renewable Energy Systems

With the increasing adoption of renewable energy generation, low-voltage
distributed generation control systems have become widely implemented.
However, their distributed nature and proximity to end-users make them more
vulnerable to cyber-attacks. Attackers often exploit entry points, such as
communication or control devices, to infiltrate these systems.

A cybersecurity monitoring method specifically designed for low-voltage
distributed generation control systems is being introduced. This approach detects
whether a terminal is transmitting malicious programs or commands by analyzing
network traffic and side-channel information, such as power consumption
patterns. Validation results demonstrate that this method is more comprehensive
and accurate compared to traditional techniques, offering a more robust defense
against cyber threats.



Cybercrime: A Growing Digital Threat

Cyber attacks are malicious attempts aimed at stealing, damaging, or destroying
critical corporate data, compromising online platforms, and disrupting essential
operations. Attackers exploit system vulnerabilities by injecting malicious code to
manipulate software, logic, or sensitive information, leading to cybercrimes such as
data breaches and financial fraud.

As organizations and individuals increasingly rely on digital platforms and
applications, the risks associated with cyber threats continue to grow. These attacks
have become more sophisticated and dangerous, no longer targeting only high-
profile entities but affecting any organization dependent.on networked applications,
devices, and systems. Government agencies-and financial institutions remain
primary targets, particularly inscases of ‘hacktivism-driven cyber attacks. However,
due to the open nature.of the internet and. the availability of easy-to-use hacking
tools, cyber threats'can be executed by individuals with basic technical skills.

Continuous'Risk Assessment in Cybersecurity

Organizations/ must implement effective response strategies. to counter
cybercriminals® who employ increasingly sophisticated and stealthy, methods to
compromise critical computing infrastructure. Government agencies.and regulatory
bodies | have mandated continuous risk assessments to ensure-cybersecurity
preparedness. A key element of this process is the adoption of an-efficient risk-
scoring algorithm that can provide accurate evaluations.

Traditional risk assessment methods rely on qualitative human inputs, making them
labor-intensive and-prone to inconsistencies. A novel risk measurement metric that
utilizes' real-time traffic log data is now being tested against common network
threats.” Findings highlight its effectiveness in continuous risk assessment,
demonstrating its advantages over conventional snapshot-based  risk monitoring
techniques.

Information Security Continuous Monitoring (ISCM)

Cyber threats targeting U.S. Federal information systems are persistent and evolving
in complexity. Despite substantial efforts and resources dedicated to cybersecurity,
the risk of severe’damage continués: to:rise: To prevent potential compromises and
their detrimental effects, cybersecurity vulnerabilities and threats must be detected,
analyzed, and prioritized within minutes.

Information Security Continuous Monitoring (ISCM) utilizes advanced technology to
shift cybersecurity from a compliance-based approach to a data-driven risk
management strategy. ISCM facilitates real-time or near-real-time situational
awareness, allowing organizations to respond effectively to emerging vulnerabilities,
ongoing threats, and persistent adversaries. However, despite its advantages, federal
agencies still encounter significant obstacles in implementing ISCM efficiently. Future
strategies aim to optimize ISCM's role in strengthening cybersecurity measures.



Conclusion:

The rapid digital transformation has brought numerous opportunities
but has also led to an alarming rise in cyber-attacks. Governments and
organizations worldwide are continuously striving to develop effective
countermeasures. While various machine learning algorithms, such as
Random Forest, K-Means Clustering, Support Vector Machines, and
Artificial Neural Networks, have been proposed to enhance
cybersecurity, cybercriminals continue to evolve their attack strategies.
This study highlights the .importance of intelligent, automated
cybersecurity systems-thatleverage both supervised and unsupervised
learning techniques to_detect and prevent threats with minimal human
intervention. The  proposed solutions, such as‘the. DEST system and
other Al-driven cybersecurity analytics, demonstrate’promising results in
improving/ /accuracy and efficiency. However, -the increasing
sophistication  of cyber threats necessitates ongoing- research and
development of more advanced security frameworks, risk assessment
methodologies, and real-time monitoring systems. Strengthening web
security, | protecting distributed generation control systems, and
implementing continuous risk monitoring are essential to mitigating
cyber threats. Moving forward, integrating Al and ML with, proactive
cybersecurity measures will be crucial in developing a robust, universal
solution to-.combat evolving cyber-attacks effectively.
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Cyber Hacking and Cyber Monitoring

Cybersecurity monitoring -has.been a significant-area of research due to the
increasing sophistication of cyber threats. Various researchers have explored various
ways to enhance security monitoring, employing technologies.like machine learning,
artificial intelligence, and real-time data analysis. The.advent .of advanced cyber
threats like.ransomware, advanced persistent threats (APTs), and insider threats has
further emphasized the necessity for ongoing improvements in cybersecurity
monitoring techniques.

AlSadhan and Park (2021) highlighted the need for Information Security Continuous
Monitoring (ISCM) as a shift from compliance-driven cybersecurity to evidence-based
risk management. They described how ISCM enables real-time situational awareness,
which is essential to combat rapidly evolving cyber threats. Their study highlighted
the shift from reactive to proactive cybersecurity, with the use of automation and
machine learning to enhance real-time detection and mitigation. Despite all its
advantages, they asserted that federal entities cannot successfully apply ISCM since
they have integration and scaling problems. This is usually attributed to the absence
of standard uniformity, technical capacity, as well as budgetary limitations, rendering
implementationinconsistent between different sectors.

Cavalli and-Montes De Oca (2023) expanded on this by incorporating cyber resilience,
where the systems are made to continue running irrespéctive of cyberattacks. They
integrated monitoring with explainability and machine learning techniques, focusing
on intrusion detection and system resilience. Their work introduced Moving Target
Defense (MTD) as a means forsself-healing and proactive security, filling the deficits
in accountability and efficiency in response. MTD facilitates systems to alter
configurations dynamically, lowering the vulnerability to predictive attack vectors,
and maintaining security controls as adaptive to changing threats. The study also
emphasized the importance of transparency in Al-driven cybersecurity solutions,
providing interpretability and trustworthiness of the security decisions made by
machines.



Schafer et al. (2019) presented an alternative perspective by discussing how the Dark
Web contributed to cyber threats. They proposed BlackWidow, an intelligent
platftorm for monitoring and processing Dark Web activities concerning
cybersecurity. Their study demonstrated how real-time information gathering and
machine learning techniques could infer meaningful threat intelligence, allowing
proactive detection and analysis of threats. The study emphasized the significance of
monitoring illicit marketplaces, hacking forums, and hidden economies since these
sites are where cybercrime gangs hatch their plans. It is by being able to pull early
warnings from such sources that companies can reinforce their defenses against
impending attacks in advance.

Senyk et al. (2024) embraced the-machine learning paradigm by proposing a
framework for cybersecurity monitoring based, on Recurrent Neural Networks (RNN).
Their work demonstrated -how detection accuracy of threats.improved by considering
behavior over time: Contextual-aware algorithms were proposed as they raise the
bar for anomaly detection, enabling a more adaptive cyber_defense system. The
research highlighted that signature-based threat detection techniques are not
adequate for today's attack scenarios, requiring behavior analysis and predictive
modeling to ensure secure monitoring. The study also demonstrated the application
of deep learning methods to improve anomaly detection models,' lower false
positives,'and enhance detection efficiency.

Deri and/Cardigliano presented an open-source remedy centered on CyberScore, a
numerical score for quantification of relevance in cybersecurity-related network
traffic, in 2022. The remedy, in contrast to traditional vendor-specific -or rule-based
architectures, facilitated customizable threat detection with zero external
dependencies. Cybersecurity monitoring was made available, as well as flexible
enough' to  support diversified network environments due to the remedy. The
research. demonstrated how a flexible, scalable cybersecurity monitoring strategy
might counteract dependence on proprietary security products, ,promoting more
interoperable and collaborative security models.

Anand et al: (2023) explored cybersecurity analytics, with emphasis on real-time data
collection, eontinuous security control monitoring, and anoemaly detection using Al
and machine’learning. Their work was directed towards.risk mitigation by analyzing
cybersecurity issues from a predictive modeling - perspective. They demonstrated
how knowledge gained from data could improve security responses and system
resilience overall. The research highlighted how the use of big data analytics allows
organizations to identify threats earlier and respond more effectively, thus
minimizing the attack surface and reducing potential losses.

Of significance, Grimm et al. (2023) highlighted the oversight of cybersecurity within
automotive networks. In their paper, they designed an adaptive monitoring
mechanism for automotive cybersecurity based on IT standards and fleet monitoring
mechanisms. Their mechanism combined various sources of security across a vehicle
in order to leverage its detection and response mechanisms towards threats, thus
increasing the vehicular cybersecurity robustness. Since car networks increasingly
depend on internet access, cybersecurity protection must be powerful enough to
meet the changing dangers like remote attacks, sensor spoofing, and message
intrusion within vehicle-to-vehicle (V2V) and vehicle-to-infrastructure (V2I) networks.



Morris et al. (2012) accounted for cyber threats on large-scale power grid monitoring
networks. Of the remaining categories of cyberattacks, they spoke about
reconnaissance attacks and DoS attacks that would bring about the destruction of
the stability of the grid. Their research thus centered on cybersecurity to provide
defense for critical infrastructure. The research also highlighted the increasing threat
horizon for industrial control systems (ICS), which depend on networked
environments that become increasingly vulnerable to cyber intrusions. The
application of cybersecurity monitoring in such systems is crucial to the integrity and
stability of power grids.

Liang et al. (2023) proposed power control systems with big data and Al sensing and
anticipating cyber threats through-cybersecurity situational awareness. Security
event correlation models and anomaly detection models were proposed to improve
the overall cybersecurity-system for._power monitoring. systems. The research
prompted proactive threat management in critical areas such as energy. Through the
use of Al-based” anomaly detection and event correlation,, power systems can
increase their capabilities for threat detection, making their. cybersecurity solutions
more reliable and robust.

Big data and/machine learning were used by Krupani et al. (2021)_for research on
cybersecurity monitoring. The authors presented architecture based oen'utilization of
DNS data, NetFlow data, and HTTP traffic for modeling to identify threats. The study
also indicated the advantages of applying Al-driven tools in handling large datasets,
giving ' real-time analysis, and enhancing the effectiveness of -cybersecurity
procedures.

These researches collectively show how the environment of cybersecurity monitoring
is continuously evolving with dependencies among techniques such as real-time
analytics, threat detection using Al, and active defense strategies.Moreover, machine
learning completes the set for utilizing traditional techniques such as rule-based
static anomaly detectionto boost cybersecurity agility. With cybersecurity threats still
expanding,‘the studies in this field underscore the requirement.for a flexible, data-
dependent-strategy to keep pace with arising threats in the age of computerization.

Conclusion

Cybersecurity monitoering is  transforming. at.a fast pace to address more
sophisticated threats. Combining real-time analytics, Al-based threat detection, and
proactive defense has been/crucial=in-ensuring resilience. Studies emphasize the
importance of continuous monitoring, adaptive defense systems, and data-driven
intelligence in enhancing security in various domains, ranging from power grids to
vehicular networks. While ISCM provides constant surveillance, Al and machine
learning augment predictive powers, making cybersecurity more dynamic and
responsive. Specific industry requirements, like Dark Web intelligence and network
anomaly detection, also further enhance threat mitigation. A data-centric, multi-
layered approach continues to be essential for establishing a solid cybersecurity
framework in the modern digital world.



