
EasyChair Preprint
№ 15921

Administration of Cyber Threat Monitoring
System in Corporates Network

Ivan Tyshyk

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

March 18, 2025



 
  

 
 

ADMINISTRATION OF CYBER THREAT MONITORING 

SYSTEM IN CORPORATES NETWORK 
Ivan Tyshyk 1, 
1Lviv Polytechnic National University, 12 Stepana Bandery str., Lviv, 79000, Ukraine 

Abstract  

The rapid advancement of digital technologies and the increasing complexity of cyber threats have underscored the 
urgent need for robust cybersecurity measures, particularly within corporate networks and critical 
infrastructure facilities. This work discusses theoretical foundations, examines technological solutions, 
and provides practical recommendations for improving cyber threat monitoring systems, emphasizing 
the use of modern network tools and security measures. The recommendations presented in this study 
will help develop a comprehensive framework for optimizing cyber threat monitoring and integrating 
advanced network tools with incident response mechanisms. The key theoretical and practical 
findings include. The proposed recommendations address gaps in traditional security systems 
regarding their ability to detect various types of vulnerabilities. A novel methodology for leveraging 
virtualized infrastructure to analyze threat vectors and simulate attacks. This approach ensures a safe 
environment for studying potential vulnerabilities without compromising real networks. The study 
demonstrates that integrating incident response scenarios with adaptive AI systems leads to more 
effective cyber threat detection. Practical recommendations were provided for deploying these tools in 
corporate environments to ensure compliance with regulatory requirements. Overall, the combination 
of artificial intelligence, machine learning, and virtualized environments offers organizations a 
comprehensive and proactive defense strategy. As these technologies continue to evolve, they will 
become increasingly essential for protecting corporate networks from sophisticated and dynamic 
cyber threats. Through continuous innovation and adaptation, organizations can maintain a high level 
of security, reduce the risk of breaches, and ensure the resilience of their network infrastructures. 
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1. Introduction. 

Exponential growth of digital technologies has 
transformed business operations and critical 
infrastructure, creating unprecedented opportunities 
for efficiency and innovation. However, this digital 
transformation has also led to the expansion and 
complexity of the cyber threat landscape. Corporate 
networks, in particular, have become prime targets 
for malicious actors due to their crucial role in storing 
and processing confidential data. As a result, ensuring 
robust cybersecurity measures has become a top 
priority for organizations worldwide, driving the 
development of cyber threat monitoring systems to 
detect and mitigate risks in real time. 

The modern threat landscape is characterized by 
the proliferation of various types of threats, ranging 
from malware to advanced persistent threats and 
ransomware. This challenge is further exacerbated by 
the rapid adoption of new technologies such as cloud 
computing, Internet of Things (IoT) devices, and 
virtual environments, which have expanded the 
attack surface of corporate networks [1]. These 
developments highlight the need for effective and 
adaptive threat monitoring systems capable of 
leveraging cutting-edge technologies, including 
artificial intelligence, machine learning, and 
automation.   

The relevance of this article is evident. Its 
significance stems from the growing importance of 
protecting sensitive digital assets in both the public 
and private sectors, particularly in industries such as 
finance, healthcare, and energy, where breaches can 
result in severe operational and reputational damage. 
Recent studies and industry reports emphasize the 
limitations of traditional security mechanisms, 
especially in detecting sophisticated attacks and 
adapting to dynamic environments. This study aims 
to address these gaps by proposing new methods and 
tools for cyber threat monitoring and response.   

The goal of this article is to develop a 
comprehensive concept for enhancing cyber threat 
monitoring systems with a focus on integrating the 
latest technologies. Specifically, the article presents 
theoretical foundations, technological solutions, and 
practical recommendations for implementing 
advanced monitoring systems in corporate networks. 
Special attention is given to the use of artificial 
intelligence and automation to optimize incident 
response processes, as well as the integration of 
various security platforms for a unified and efficient 
approach to threat management.   

In today’s world, where digital networks have 
become an integral part of human existence, their 
security is a top concern for many corporations. The 
Internet has provided businesses with countless 
opportunities to increase profitability. However, in an 
era where digital security is gaining increasing 
importance, the ability to detect and rapidly respond 



 
 

to cyber threats is crucial. Traditional methods have 
proven inadequate in combating the dynamic and 
complex nature of modern cyber threats [2].   

Cyber threat detection is the process of 
identifying potential dangers and vulnerabilities 
within a computer system, network, or digital 
environment. This process involves the use of various 
methods, tools, and methodologies to detect 
malicious activities that may compromise the 
confidentiality, integrity, or availability of information 
[3]. 

2. THEORETICAL FOUNDATIONS 
OF CYBER THREAT 
MONITORING SYSTEMS IN 
CORPORATE NETWORKS 

A key component of detecting unauthorized 
intrusion into a computer network is monitoring, 
which ensures continuous observation of network 
traffic, system logs, and user activities to identify 
unusual patterns or anomalies indicating potential 
threats. Cyber threat monitoring systems are an 
essential element of modern cybersecurity 
frameworks, designed to detect, respond to, and 
mitigate potential cyber threats before they cause 
significant damage.   

Cyber threat monitoring can be broadly defined as 
the process of systematically tracking, detecting, and 
responding to cybersecurity events within an 
organization’s network using a combination of 
automated tools and human expertise. It 
encompasses various aspects, including real-time 
threat detection, historical log analysis, and anomaly 
detection through advanced algorithms. These 
systems offer several key functions and capabilities 
that enable organizations to effectively safeguard 
their data.   

Cyber threat monitoring significantly enhances 
corporate security by providing continuous oversight 
of network activity, systems, and endpoints, allowing 
organizations to identify and respond to potential 
threats in real time. By leveraging sophisticated tools, 
cyber threat monitoring can detect abnormal patterns 
or anomalies that may indicate malicious activities 
such as unauthorized access attempts, malware 
infections, or insider threats. Continuous monitoring 
ensures the swift identification and mitigation of any 
vulnerabilities or security gaps, reducing the 
likelihood of data breaches, financial losses, or 
reputational damage.   

Moreover, it enables corporations to adopt a 
proactive security stance, anticipating potential 
breaches before they can inflict harm. This is further 
supported by compliance with industry regulations 
and data protection laws, ensuring that security 
events are systematically recorded and analyzed, 
thereby providing a verifiable audit trail in case of 
incidents. Various regulations, directives, and 
standards impose strict requirements on how 
organizations manage, store, and protect sensitive 
information.   

Integrating cyber threat monitoring systems into 
corporate risk management strategies is crucial for 
modern organizations to safeguard their assets, data, 
and operations from cyber threats. Risk management 
is an ongoing process that involves identifying, 
assessing, and mitigating potential risks that could 
disrupt business operations or compromise 
confidential information [4]. Cyber threat monitoring 
plays a critical role at every stage of this process by 
providing real-time visibility into network activity, 
allowing organizations to proactively address risks 
before they escalate into full-scale security incidents.   

One of the key aspects of effective monitoring is 
understanding the types of cyber threats that may 
endanger an organization. The modern cyber 
landscape is filled with diverse threats that 
continuously evolve in complexity and scale. The 
most common threats include malware, phishing 
attacks, data breaches, and insider threats. Each of 
these poses a serious risk to information systems and 
requires a tailored approach to detection, analysis, 
and prevention.   

Cyber threat monitoring systems play a pivotal 
role in maintaining the integrity and security of 
corporate networks, serving as the first line of 
defense against a multitude of cyber threats that 
could compromise an organization's assets. As the 
cybersecurity landscape becomes increasingly 
complex, organizations face a wide range of evolving 
threats. 

Malware is any software intentionally designed to 
cause harm, exploit, or otherwise compromise the 
functionality, data, or security of computers, 
networks, or devices. Malware encompasses a wide 
range of malicious programs, including viruses, 
worms, Trojans, ransomware, spyware, and adware. 
Each type operates differently but generally shares 
common objectives such as unauthorized access, data 
theft, system disruption, or damage. Malware is often 
distributed through phishing emails, infected 
downloads, compromised websites, or unpatched 
software vulnerabilities, making it a primary focus of 
cybersecurity defenses. These attacks remain one of 
the most prevalent and persistent threats in 
corporate networks, with many variants specifically 
designed to evade detection by traditional antivirus 
tools [5].   

Another type of attack that can potentially halt 
operations and lead to data breaches is ransomware. 
This is a type of malware that encrypts a victim’s files, 
data, or entire system, rendering them inaccessible 
until the attacker receives a ransom, often in 
cryptocurrency to ensure anonymity. It is crucial for 
organizations to implement effective cybersecurity 
practices, regularly back up data, and develop 
incident response strategies. Once activated, 
ransomware locks files or entire systems, displaying a 
ransom note with payment instructions. The main 
types of ransomware include:   

- File-encrypting ransomware that makes files 
inaccessible without a decryption key.   

- Ransomware that blocks user access to their 
devices while leaving files intact.   

- Ransomware that both encrypts files and 
threatens to leak confidential data if the ransom is not 
paid [6].   



 
 

Insider threats are security risks posed by 
individuals within an organization, such as 
employees, contractors, or business partners, who 
have legitimate access to systems and data but misuse 
that access, either intentionally or unintentionally. 
Unlike external threats, insider threats are difficult to 
detect because insiders typically have authorized 
access, making their activities appear normal. Insider 
threats can be malicious, involving deliberate actions, 
or unintentional, resulting from human errors that 
lead to data leaks or security breaches. Due to their 
knowledge of internal systems, insiders can bypass 
many external security measures, making this type of 
threat particularly challenging to identify. These 
threats can lead to data breaches, financial losses, 
reputational damage, and security violations. There 
are three main types of insider threats:   

- Malicious insiders who intentionally harm the 
organization for personal gain, revenge, or other 
motives, such as stealing confidential data, sabotaging 
systems, or selling sensitive information.   

- Negligent insiders who unintentionally cause 
harm by ignoring security policies or making careless 
mistakes, such as clicking on phishing links or 
mishandling sensitive data.   

- Compromised insiders whose accounts or 
devices have been hijacked by external attackers, 
often through phishing, social engineering, or 
malware, resulting in unauthorized access to the 
network.   

Advanced Persistent Threats (APTs) are 
prolonged and targeted cyberattacks carried out by 
highly skilled threat actors, often with significant 
resources and specific motives such as data theft, 
espionage, or sabotage. APT attacks are typically 
orchestrated by nation-states or organized 
cybercriminal groups to steal confidential and 
valuable information from organizations such as 
government agencies, defense contractors, critical 
infrastructure facilities, and large corporations. The 
deployment of such attacks involves several stages 
[7]:   

1. Reconnaissance: Attackers conduct thorough 
research on their target, gathering information to 
understand the network, software, and security 
infrastructure.   

2. Initial intrusion: Using methods like phishing, 
zero-day exploits, or social engineering, attackers 
gain a foothold in the network.   

3. Establishing persistence: Attackers install 
malware to create a long-term access point, often 
disguising it as legitimate programs or files to avoid 
detection.   

4. Lateral movement: Once inside, attackers 
navigate the network, escalating privileges to access 
more systems and data.   

5. Data exfiltration: The primary goal of APTs is 
often to steal sensitive data, which attackers extract 
in small amounts over time to evade detection.   

6. Maintaining access: Even if detected, attackers 
often create multiple "backdoors" to regain entry if 
the initial breaches are patched.   

Threat monitoring systems serve as a critical 
control mechanism that supports risk identification 
by continuously observing the network for 
anomalous behavior or known threat patterns. They 

provide actionable intelligence that helps assess the 
likelihood and impact of various risks, enabling 
organizations to prioritize resource allocation and 
risk mitigation efforts. By offering detailed logs and 
historical data analysis, these systems also contribute 
to understanding long-term risk trends and the 
effectiveness of security controls, allowing companies 
to adjust their strategies over time.   

In the context of risk management, threat 
monitoring systems are not just tools for detection—
they also enhance an organization's resilience by 
enabling rapid incident response, minimizing 
potential damage, and ensuring business continuity. 
By integrating monitoring systems into a broader risk 
management framework, organizations can more 
effectively detect threats, prevent security breaches, 
and implement corrective measures as part of their 
overall risk mitigation efforts. 

2.1. Conceptual Approaches to 

Cybersecurity and New Trends in 

Threat Detection 

As cyber threats become increasingly 
sophisticated, conceptual approaches to 
cybersecurity continue to evolve, offering new 
frameworks for protecting corporate networks and 
critical infrastructure. These approaches not only 
define the overall cybersecurity strategy adopted by 
organizations but also serve as the foundation for the 
development and implementation of cyber threat 
monitoring systems. 

To effectively translate conceptual cybersecurity 
strategies into practical measures, organizations need 
to adopt a clearly defined, multi-layered structure. A 
holistic approach consists of several key stages: 

Modeling and analysis – one of the core stages in 
developing a system's defense. Modeling serves as the 
foundation of a comprehensive cybersecurity system, 
providing a detailed representation of the corporate 
network. This stage involves building a model that 
includes key components of network topology, such 
as devices, software, and organizational units. The 
model acts as a blueprint, helping organizations 
understand how these elements interact and where 
potential vulnerabilities may exist. It allows 
organizations to test their security measures in a 
controlled environment and assess vulnerabilities 
without risking real assets. 

Analysis involves a systematic examination of 
data obtained from modeling or real-time monitoring 
to identify patterns, weaknesses, or anomalies that 
may indicate security gaps or emerging threats. 

Together, modeling and analysis form the 
foundation for informed decision-making and 
proactive protection strategies [8]. 

The next stage is planning, which serves as a 
bridge between the initial assessment and the 
implementation phase, transforming the findings 
from previous stages into a clear action plan. The final 
stage, implementation, involves provisioning and 
creating the necessary resources to protect the 
system from cyberattacks. A key element of this 
approach is a cyclical feedback loop from 



 
 

implementation back to modeling and analysis, 
enabling continuous improvement and adaptation of 
security measures. 

The planning stage plays an additional crucial role 
as it incorporates all three components of the CIA 
triad (Confidentiality, Integrity, and Availability). The 
first three processes are combined at the 
implementation stage, where human resources, 
hardware, and software components are considered. 
A discrete simulation of each incident is then 
performed according to the network model and its 
probable variable values regarding cyber threats. The 
results of this modeling are collected to statistically 
analyze and identify vulnerabilities in each involved 
object, which are interdependent yet interconnected. 

As cyber threats grow increasingly sophisticated, 
traditional detection methods based on static rules 
and known signatures are proving insufficient in 
combating new attack forms. The evolution of threat 
detection has led to the adoption of more advanced 
approaches that leverage cutting-edge technologies 
and methodologies. Traditionally, threat detection 
relied on signature-based methods, where predefined 
patterns of known malware or attack vectors were 
used to identify threats [9]. While effective against 
previously identified threats, this approach struggles 
to detect new, unknown threats, such as zero-day 
attacks [10]. Cybercriminals can easily modify attack 
vectors to evade detection by altering signatures. This 
has driven the shift toward more effective detection 
approaches. 

One highly effective approach is anomaly-based 
threat detection [11]. Unlike signature-based 
methods, anomaly detection focuses on identifying 
deviations from normal network behavior. By 
utilizing machine learning algorithms and statistical 
models, anomaly-based systems can flag irregular 
activity, which may indicate potential threats—even if 
the specific nature of the threat is unknown. This 
approach is particularly effective in detecting new or 
evolving attacks that lack a known signature. For 
example, a sudden surge in data transmission from a 
previously trusted device may signal a compromise, 
triggering further investigation by the security team. 

Modern threat detection approaches increasingly 
rely on behavioral analytics, where user, device, and 
application activities are continuously monitored and 
analyzed to establish a baseline of normal activity. 
Machine learning models then detect deviations from 
this baseline, helping identify suspicious activities 
such as compromised accounts, insider threats, or 
advanced persistent threats. Machine learning not 
only improves detection accuracy but also reduces 
false positives, which are common in traditional rule-
based systems [12]. 

Many researchers emphasize the importance of 
proactive threat monitoring as an essential 
component in building effective cybersecurity 
strategies. Studies frequently highlight the necessity 
of continuous monitoring for detecting threats in real 
time, which helps reduce incident response time. 
There is a general consensus on integrating machine 
learning and artificial intelligence to enhance threat 
detection capabilities [12, 13]. These technologies are 
seen as tools to improve anomaly detection accuracy 
and reduce false positives. 

Researchers often stress the need for 
organizations to adopt a holistic cybersecurity 
approach, which includes both technological solutions 
and organizational policies. There is an ongoing 
debate about the effectiveness of signature-based 
detection methods compared to anomaly-based 
detection. While some researchers advocate for the 
latter’s ability to identify new threats, others point to 
the reliability and speed of signature-based 
approaches. 

The role of the human factor in cyber threat 
monitoring is another area of discussion. Some 
studies emphasize the importance of human expertise 
and decision-making, while others highlight the 
potential of fully automated systems to reduce human 
errors. Scientific research has made significant 
contributions to the development of modern cyber 
monitoring methods, such as advanced threat 
detection algorithms and incident response systems. 

In the scientific work [14], an in-depth review of 
information security management systems and best 
practices applicable to organizations of any size is 
presented. The guide examines key components, such 
as security policy development, security awareness 
training, and the implementation of technical control 
measures. It emphasizes the importance of aligning 
security practices with business objectives to create a 
resilient information security system. Together, these 
scientific studies establish a solid foundation for 
understanding and improving security mechanisms 
within corporate network organizations. 

Thus, ensuring information system security is 
characterized by the dynamic interaction between 
theoretical foundations and technological 
advancements. The continuous development of 
scientific knowledge and technological tools will be 
crucial for organizations aiming to strengthen their 
resilience against cyber threats. 

2.2. Technological foundation and 

deployment of monitoring systems 

in corporate networks 

The transition to virtual environments and cloud 
infrastructures has become a defining trend in 
corporate network architecture. This shift is largely 
driven by the need for greater scalability, cost 
efficiency, and flexibility. 

Virtual environments are simulated, isolated 
computing environments that replicate real systems 
or networks. These environments are created using 
virtualization technologies, which enable multiple 
virtual machines or containers to run on a single 
physical machine. In cybersecurity, virtual 
environments are used for testing, analysis, and 
experimentation without affecting the actual 
corporate infrastructure. They can simulate various 
network configurations, operating systems, and 
applications, allowing security teams to safely 
emulate cyberattacks, study threat vectors, and 
develop defense mechanisms without the risk of 
compromising real systems. 

Virtual environments play a crucial role in threat 
analysis and training, offering a controlled space for 



 
 

studying malicious behavior and vulnerabilities 
without disrupting operational networks. Virtualized 
environments, such as private and public clouds, 
allow companies to rapidly scale their IT resources up 
or down as needed, facilitating remote work and 
global collaboration. Additionally, cloud solutions 
enable organizations to centralize their data, optimize 
operations, and reduce overhead costs associated 
with maintaining physical infrastructure. 

However, this shift also presents unique security 
challenges. Virtual environments inherently expand 
the attack surface due to their distributed and 
dynamic nature. As resources become virtualized, 
multiple entry points for cyber threats emerge, and 
traditional perimeter-based security models often 
prove ineffective in these highly fluid, interconnected 
systems. Furthermore, virtual networks are more 
challenging to monitor, as virtual machines, 
containers, and microservices create a highly dynamic 
and ever-changing landscape. 

This complexity necessitates specialized security 
measures, such as microsegmentation, advanced 
monitoring systems, and automated security 
orchestration, to ensure a comprehensive protection 
strategy capable of mitigating both external and 
internal threats. Therefore, the need for adaptive, 
cloud-compatible security models is critical for 
maintaining data integrity, confidentiality, and 
availability in virtualized corporate environments 
[12, 13]. 

In virtualized security architectures, several 
components play a crucial role in ensuring the 
integrity and protection of corporate networks. One 
of the fundamental principles of securing virtual 
environments is network segmentation, which 
involves dividing a virtual network into isolated 
segments. This segmentation allows organizations to 
separate sensitive data and critical applications from 
less sensitive resources, limiting the potential impact 
of a security breach. 

For example, virtualized networks can isolate 
financial systems, customer databases, and other 
high-risk assets into dedicated segments, making it 
more difficult for attackers to move laterally within 
the network after gaining access. Microsegmentation 
is a more granular form of network segmentation 
commonly used in virtualized environments, where 
each individual machine or workload can be isolated 
and secured according to its specific security 
requirements. 

Microsegmentation takes the concept of 
traditional network segmentation a step further by 
providing much more detailed control over traffic 
within virtualized environments. Instead of grouping 
devices or services into broad security zones, 
microsegmentation isolates individual virtual 
machines, workloads, or even specific applications 
within the network, enforcing security policies 
tailored to each. This allows organizations to create 
highly segmented, secure environments where 
communication between workloads is strictly 
controlled, reducing the risk of lateral movement by 
attackers if they breach the system. 

By segmenting workloads at a finer level, 
microsegmentation minimizes the possibility of 
unauthorized access to sensitive resources such as 

financial systems or customer data, ensuring that 
even if one component of the network is 
compromised, an attacker cannot gain access to other 
parts of the environment without encountering 
additional security barriers. 

Microsegmentation is particularly beneficial in 
cloud and hybrid infrastructures, where workloads 
are dynamic and distributed across multiple 
environments, including private and public clouds. In 
such environments, traditional perimeter-based 
security models become less effective, as workloads 
and users continuously move and access data from 
various locations. 

The use of software-defined networking (SDN) 
and network virtualization technologies has made 
microsegmentation more scalable. Solutions such as 
VMware NSX, Cisco ACI, and Nutanix Flow offer 
automated microsegmentation capabilities, allowing 
security teams to define, manage, and enforce policies 
across large-scale virtualized environments without 
requiring complex manual configurations. An 
example of this is Cisco’s cloud security solutions, 
such as Duo Multi-Factor Authentication (MFA) and 
Secure Endpoint, which enhance protection in 
virtualized infrastructures [14]. 

Virtual environments, while offering significant 
advantages in terms of scalability and flexibility, also 
introduce a range of security risks to an 
organization's network infrastructure that must be 
addressed. These risks arise due to the unique 
characteristics of virtualized infrastructure, where 
multiple virtual machines or containers share 
resources, and where cloud architectures often 
require complex coordination between the provider 
and the client. Understanding these risks is crucial for 
effectively securing virtual environments. They 
encompass a wide range of threats, from malware and 
phishing attacks to advanced persistent threats 
(APTs), which pose significant risks to data, 
processes, and overall organizational resilience [15]. 

Building on the general concepts and literature 
reviewed in the first chapter, this section of the 
qualification work delves into the theoretical 
foundations that guide the design, development, and 
deployment of cyber threat monitoring systems in 
corporate networks. Understanding the fundamental 
theories of cyber threat monitoring allows 
organizations to proactively structure their defenses 
and develop frameworks capable of adapting to 
rapidly evolving threats [16]. 

Security control measures are essential for 
defending against cyber threats. To minimize the risk 
of major security breaches, regular testing of the 
effectiveness of security controls is now considered 
critical. A comprehensive understanding of cyber 
threat monitoring systems is important not only for 
deploying the technology but also for aligning it with 
broader security objectives, such as regulatory 
compliance, operational efficiency, and strategic risk 
management. 

The analysis presented in this section includes an 
in-depth examination of various models, 
methodologies, and approaches to monitoring, as well 
as their adaptation to the requirements of corporate 
networks with diverse structures and unique security 
needs. This section also highlights the key 



 
 

components of monitoring systems, such as real-time 
data collection, anomaly detection, and response 
capabilities, each of which contributes to enhancing 
the system’s ability to implement proactive security 
measures and improve the organization’s overall risk 
posture. 

Cyber threat monitoring systems play a crucial 
role in maintaining the integrity and security of 
corporate networks, serving as the first line of 
defense against numerous cyber threats that could 
compromise an organization’s assets. As the 
cybersecurity landscape becomes increasingly 
complex, organizations face diverse threats, making 
their understanding and mitigation essential for 
minimizing impact and ensuring the resilience of 
modern networks. 

Malware remains a prevalent threat to 
organizations, with its sophistication often outpacing 
traditional antivirus solutions. Organizations must 
implement multi-layered defenses to combat 
malware, including advanced threat detection 
systems that leverage machine learning to identify 
anomalies and block malicious code in real-time. 
Additionally, implementing robust patch management 
strategies can significantly reduce the attack surface 
by eliminating software vulnerabilities before they 
can be exploited. Employee training also plays a 
critical role, as many malware infections occur 
through phishing emails and unsafe downloads. 

Ransomware attacks, which can paralyze 
operations and lead to significant data breaches, 
require a comprehensive approach to prevention and 
response. Organizations should implement strong 
backup strategies, ensuring regular and secure offline 
storage of critical data. Advanced endpoint protection 
solutions, such as behavior-based detection systems, 
can identify and isolate ransomware before it 
executes. Incident response plans tailored to 
ransomware scenarios, including predefined 
protocols for communication, data recovery, and 
decision-making regarding ransom payments, are 
essential for minimizing downtime and losses. 

Insider threats, both intentional and accidental, 
require a combination of technological and 
organizational solutions. Implementing role-based 
access control (RBAC) restricts data access to only 
what is necessary for each user, reducing the 
potential impact of a compromised account or 
malicious insider. User Behavior Analytics (UBA) 
tools can track deviations from typical activity 
patterns, providing early warnings of suspicious 
behavior. Regular training programs help employees 
understand the importance of cybersecurity policies, 
reducing the likelihood of accidental breaches. 

Protection against Advanced Persistent Threats 
(APTs) requires a comprehensive defense-in-depth 
strategy. This includes deploying Intrusion Detection 
and Prevention Systems (IDPS) capable of identifying 
complex attack patterns, as well as implementing 
zero-trust architecture to minimize lateral movement 
within the network. Regular security audits and 
threat intelligence sharing help organizations stay 
informed about emerging tactics and vulnerabilities, 
enhancing their ability to predict and neutralize such 
threats. 

Virtualized networks face unique attack vectors 
not present in traditional physical networks, such as 
hypervisor vulnerabilities. The hypervisor is the 
foundational layer managing multiple virtual 
machines (VMs) on a single physical host. Virtualized 
networks introduce distinct challenges, particularly 
concerning hypervisor security and lateral movement 
between VMs. To mitigate these risks, organizations 
should implement security solutions tailored to 
specific hypervisors and enforce strict access controls 
for administrative interfaces. Microsegmentation in 
virtual environments can prevent unauthorized 
communication between VMs, limiting the spread of 
potential breaches. Additionally, regular vulnerability 
assessments and updates for virtualization software 
are essential for maintaining a secure virtualized 
infrastructure. 

If a hypervisor is compromised, an attacker could 
gain control over all VMs running on the host, posing 
a significant risk as a single breach could lead to 
widespread compromise of the entire virtualized 
environment. Hypervisor vulnerabilities may allow 
attackers to bypass traditional security controls and 
gain direct access to sensitive data or systems hosted 
on VMs. Another concern is the frequent interaction 
between VMs and the host system. If one VM is 
compromised, there is a potential risk that attackers 
could exploit weaknesses in isolation mechanisms 
between guest and host systems, moving laterally 
from a compromised VM to the host system or even to 
other VMs. This is especially critical when sensitive 
applications or data are hosted on guest VMs, as a 
breach in one VM could result in lateral movement 
and data leakage to other VMs or the host system 
[17]. 

By adopting a proactive and multi-layered 
approach to cybersecurity, organizations can mitigate 
risks associated with evolving cyber threats. Modern 
solutions, from AI-driven threat detection to zero-
trust architectures, enable businesses to protect their 
assets and maintain operational continuity in an 
increasingly digital world. 

Cyber threat classification plays a crucial role in 
shaping real-time monitoring strategies and incident 
response, allowing organizations to tailor their 
defenses to specific threats they face. Real-time 
monitoring solutions enhance network activity 
visibility, enabling organizations to detect, assess, and 
respond to potential threats as they arise. This 
approach is critical for minimizing the impact of 
security incidents, reducing response times, and 
ensuring business continuity. 

As cyber threats become more sophisticated, 
organizations worldwide, including those in Ukraine, 
are increasingly implementing real-time monitoring 
solutions as part of their proactive security strategies. 
These tools and platforms facilitate effective threat 
detection and response, ensuring robust network and 
data protection. By integrating with various security 
systems and utilizing advanced technologies, such 
platforms contribute to rapid incident detection and 
risk mitigation. 

The integration of advanced security tools and 
platforms, such as Security Information and Event 
Management (SIEM) systems, Intrusion 
Detection/Prevention Systems (IDS/IPS), and 



 
 

Security Operations Centers (SOC), is crucial in 
enhancing an organization’s ability to detect, respond 
to, and mitigate potential cyber threats. By leveraging 
these technologies, organizations can achieve a high 
level of network visibility, allowing for proactive 
threat detection and rapid response to new security 
incidents [18, 19]. 

For example, SIEM systems play a central role in 
real-time threat detection and response. These 
platforms collect and analyze security event data 
from various sources within an organization’s 
network, such as servers, workstations, firewalls, and 
IDS/IPS systems. SIEM tools use advanced correlation 
algorithms to detect suspicious activity patterns, 
enabling cybersecurity teams to identify potential 
threats before they escalate into full-scale incidents. 
Popular SIEM platforms such as Splunk, IBM QRadar, 
and ArcSight are widely used both nationally and 
internationally, providing comprehensive security 
monitoring and reporting capabilities. 

Another essential tool for monitoring network 
traffic for malicious activity and known threats is 
IDS/IPS systems. These tools continuously analyze 
inbound and outbound traffic for anomalies, 
comparing network data against known attack 
signatures and behaviors. Upon detecting a potential 
intrusion or breach, these systems can either alert 
security personnel (IDS) or actively block the threat 
(IPS). Tools such as Snort, Suricata, and McAfee 
Network Security are widely deployed to prevent and 
mitigate network attacks [19]. 

Security Operations Centers (SOCs) play a crucial 
role in real-time monitoring and incident response 
management. A SOC is a centralized unit that oversees 
the detection, analysis, and response to cybersecurity 
incidents within an organization. Equipped with SIEM 
tools, IDS/IPS systems, and other monitoring 
technologies, SOCs enable security teams to 
continuously track network activity, investigate 
potential threats, and respond in real-time to mitigate 
risks. 

This aligns with international standards, such as 
the Information Security Management System (ISMS) 
standard ISO/IEC 27001, which emphasizes the need 
for continuous monitoring and risk assessment of 
information security. Section 9.1 of the standard 
specifically addresses monitoring, measurement, 
analysis, and evaluation, outlining the requirement 
for ongoing tracking of security events and incidents. 
Organizations implementing ISO/IEC 27001 are 
expected to use real-time monitoring tools to ensure 
timely detection and response to potential security 
threats. This standard promotes a proactive 
cybersecurity approach, where real-time monitoring 
serves as a cornerstone of risk management [20]. 

Another regulatory framework that organizations 
should reference is the NIST Cybersecurity 
Framework. The National Institute of Standards and 
Technology (NIST) provides a comprehensive 
cybersecurity framework that includes guidelines for 
real-time monitoring. The NIST Cybersecurity 
Framework emphasizes continuous monitoring 
within the "Detect" function, which focuses on 
identifying cybersecurity events in real-time. 
According to NIST recommendations, organizations 
should deploy technologies capable of detecting 

anomalies, security breaches, and other indicators of 
compromise in real-time. The emphasis on 
continuous monitoring helps organizations quickly 
identify cyber threats and respond effectively to 
minimize damage caused by attacks [20, 21]. 

An important aspect of real-time monitoring is in-
depth log analysis and correlation. Logs, which record 
user actions and system events, provide critical 
information about network activity. Advanced log 
correlation tools, embedded in modern SIEM 
solutions, allow for log analysis across various 
devices and platforms, enabling the detection of 
sophisticated attack patterns, such as multi-stage or 
multi-vector attacks that can bypass traditional 
security measures. 

In-depth log analysis and correlation play a vital 
role in modern cybersecurity monitoring as they 
enable organizations to gain a detailed understanding 
of user actions and system events within corporate 
networks. Logs, which are systematic data records 
capturing every network interaction, provide 
invaluable insights into who did what and when in the 
network. By analyzing logs, security teams can 
understand normal network behavior patterns and 
identify anomalies that may indicate a security 
incident. However, individual logs often do not 
present a complete picture, especially when dealing 
with complex cyber threats. This is where correlation 
becomes crucial. 

Log correlation is the process of linking related 
events from different sources, such as servers, 
workstations, firewalls, and intrusion detection 
systems, to identify patterns and connect seemingly 
unrelated activities that may form a single 
sophisticated attack. 

Modern monitoring systems, especially Security 
Information and Event Management (SIEM) solutions, 
excel in advanced log correlation by aggregating and 
analyzing logs from various sources in real time. By 
recognizing patterns and detecting anomalies, these 
systems can identify multi-stage attacks, where 
attackers use multiple steps to infiltrate a network, or 
multi-vector attacks, where different methods are 
used to compromise different areas of a network. 

Advanced correlation algorithms in SIEM 
platforms such as Splunk, QRadar, and ArcSight can 
recognize such patterns by linking subtle anomalies 
dispersed across multiple logs: 

Splunk Enterprise Security offers real-time threat 
monitoring and investigative analysis to track activity 
related to emerging security threats. Available as both 
on-premises software and a cloud service, Splunk 
supports integration with third-party threat 
intelligence sources [22]. 

IBM QRadar collects data from an organization's 
information systems, including network devices, 
operating systems, and applications. It analyzes this 
data in real time, allowing users to quickly detect and 
stop attacks [23]. 

ArcSight gathers and analyzes log data from 
various security technologies, operating systems, and 
applications. When it detects a threat, it alerts 
security personnel and can automatically respond to 
halt malicious activity [24]. 

This approach has proven effective in detecting 
cyber threats before they escalate, with studies 



 
 

showing that SIEM solutions reduce response times 
and improve threat detection accuracy. Integrating 
these advanced platforms with security validation 
tools, such as the Picus platform, creates a more 
dynamic real-time security ecosystem. 

While SIEM systems focus on identifying and 
correlating patterns in data for rapid threat detection 
and response, platforms like Picus offer an additional 
approach by continuously simulating real-world 
attacks. This combination ensures that detection 
capabilities and security infrastructure efficiency are 
thoroughly tested and validated. 

Security Control Validation (SCV) is a breach and 
attack simulation solution that helps measure and 
strengthen cyber resilience by automatically and 
continuously testing the effectiveness of security 
tools. Picus SCV simulates real cyber threats to 
identify gaps in prevention and detection, providing 
actionable recommendations for quick and effective 
remediation. 

Since its founding in 2013, Picus Security has been 
on a mission to help security teams become more 
proactive and threat-focused. As a pioneer in breach 
and attack simulation, Picus provides the insights 
organizations need to better understand their threat 
readiness and optimize security investments to 
prevent serious incidents. 

Picus identifies weaknesses in threat prevention 
and detection by evaluating the effectiveness of 
security tools through scheduled, continuous 
simulations. With a rich threat library updated daily 
by offensive security experts, Picus tests defenses 
against both current and emerging attack techniques. 
To achieve optimal protection, Picus provides easy-
to-apply prevention signatures and detection rules. 

Picus Security Control Validation takes breach and 
attack simulation to the next level. Separately 
licensed modules provide the comprehensive 
capabilities needed for threat modeling, effectiveness 
validation, and gap remediation - safely, easily, and 
continuously. 

Why You Should Continuously Test and Optimize 
Your Security Tools: Baseline controls often do not 
work and need to be adjusted; New threats mean 
security tools can lose effectiveness; New 
infrastructures create vulnerabilities that may go 
unnoticed; Point-in-time testing is limited in scope. 

The Picus System Offers: A vast, rapidly updated 
threat library; Threat remediation insights tailored to 
security vendors; Validation of prevention and 
detection tools; Simple deployment, usage, and 
management [25]. 

2.3. Integration of Machine Learning 

Models into the Monitoring 

System 

Machine learning has become a transformative 
force in cybersecurity, enhancing real-time threat 
monitoring and detection within corporate networks. 
Unlike traditional systems that rely on fixed rules and 
predefined patterns, machine learning models 
continuously analyze vast amounts of network data to 
identify both known and unknown threats, 

significantly improving detection accuracy and speed. 
By adapting to new attack types, machine learning 
enables a proactive defense strategy that is more 
resilient to the evolving landscape of cyber threats. 

Machine learning is a branch of artificial 
intelligence that focuses on developing algorithms 
and models that allow computers to learn from data 
and make decisions based on it, without being 
explicitly programmed for each task. Essentially, 
machine learning algorithms improve over time by 
processing data, recognizing patterns, and adjusting 
their operations to optimize performance. In 
cybersecurity, these algorithms support anomaly 
detection, behavior analysis, and predictive modeling 
by continuously learning from large datasets of 
network activity and threat patterns. This learning 
capability allows for a more effective response to 
emerging threats, including the detection of 
previously unknown attack types. 

By automating complex data analysis tasks, 
machine learning helps organizations build a more 
resilient defense against a wide range of cyber 
threats. Popular machine learning models serve 
different functions in cybersecurity: anomaly 
detection models establish a baseline of typical 
network behavior, flagging deviations that may 
indicate unusual or malicious activity, such as 
unauthorized access attempts or large data transfers 
outside normal working hours. These models are 
crucial for detecting sophisticated attacks, 
particularly those designed to evade signature-based 
security measures. 

Another key application of machine learning is 
behavior analysis. These models track user actions 
and detect changes that may indicate insider threats 
or compromised accounts, such as deviations in login 
locations, abnormal file access, or unusual resource 
consumption. By identifying behavioral patterns that 
suggest malicious intent, these models provide an 
additional layer of security aimed at countering 
threats from within an organization. 

Predictive modeling further strengthens 
cybersecurity by forecasting potential threats based 
on historical data and emerging trends. These models 
use information from past attacks to predict possible 
future incidents, enabling organizations to anticipate 
and mitigate risks before they occur. By analyzing 
vast amounts of data and detecting patterns that 
signal potential threats, machine learning models 
enable more precise and proactive security measures. 

Different types of machine learning models offer 
unique advantages for cybersecurity, allowing for the 
effective detection of both known and emerging 
threats. Below is an overview of how these models 
function and contribute to robust cybersecurity 
strategies: 

Supervised learning models are a type of machine 
learning in which the algorithm learns from a labeled 
dataset - that is, the training data includes both input 
data (such as network traffic or system logs) and the 
correct output (e.g., whether an activity is benign or 
malicious). This means that each input has a 
corresponding correct output or “label” that guides 
the model’s learning. In cybersecurity, these models 
are widely used for malware classification, phishing 
detection, and intrusion detection. They learn to 



 
 

recognize patterns associated with known malicious 
activity and classify new data as safe or harmful based 
on those patterns. 

Unsupervised learning models work with 
unlabeled data and do not rely on predefined 
categories. These models are commonly used for 
anomaly detection, where they establish a baseline of 
"normal" network behavior and flag any deviations. 
This capability is especially useful for detecting 
previously unknown threats or unusual activities, 
such as irregular login times, unexpected data 
transfers, or access to sensitive files by unexpected 
users. By learning what constitutes "normal" 
operations, unsupervised models help organizations 
detect anomalies that may indicate potential insider 
threats, advanced persistent threats (APTs), or other 
complex attack vectors. 

Pattern recognition through machine learning is 
critical for identifying sophisticated and multi-stage 
cyberattacks, such as APTs, which often involve a 
sequence of seemingly harmless actions that lead to 
significant breaches. Algorithms help correlate event 
data from multiple network sources, such as firewalls, 
IDS/IPS logs, and endpoint activity, to detect 
underlying patterns that may signal coordinated 
attacks. By linking seemingly isolated events across 
different timeframes, machine learning-based pattern 
recognition enables threat monitoring systems to 
uncover new attack strategies and alert security 
teams to ongoing threats. 

Behavioral analysis takes this a step further by 
profiling regular user activities within a network and 
flagging any deviations from these profiles as 
potential security risks. This is particularly relevant 
for detecting insider threats is one of the most 
challenging security issues, as they involve authorized 
users who may intentionally or unintentionally 
compromise the network. Machine learning-based 
behavioral analysis tools can monitor individual and 
group behavior, such as typical login locations, access 
frequency, and usage of specific files or systems. If a 
user suddenly starts accessing an unusually large 
volume of sensitive data or engaging in atypical 
activities, the system can flag this for investigation, 
allowing security teams to quickly assess potentially 
malicious insiders or compromised accounts. 

Together, these applications create a multi-
layered defense system that continuously learns from 
both safe and malicious data, improving its ability to 
detect and respond to threats in real time. Machine 
learning models can even incorporate feedback from 
past incidents, enhancing detection accuracy and 
reducing false positives as they evolve.  

The integration of machine learning into 
cybersecurity comes with several challenges and 
limitations, including data quality, false positives, 
model drift, and ethical concerns. One major 
challenge is data quality and labeling, as supervised 
machine learning models rely on accurate, high-
quality datasets to function effectively. Labeling is the 
process of assigning specific tags or labels to data, 
helping machine learning models understand and 
classify information correctly. In cybersecurity, 
labeling typically involves marking network activities 
or events as "benign" or "malicious" so that 

supervised learning models can learn to distinguish 
between normal and harmful behavior. 

Quality labeling is crucial for effective model 
training since, without accurate and consistent labels, 
models may struggle to correctly identify threats, 
leading to misclassifications and potential security 
risks. However, labeling can be a time-consuming and 
costly process, often requiring expert involvement to 
ensure that labels accurately reflect the nature of 
each data point or event. This makes it a resource-
intensive step in developing robust machine learning 
systems for cybersecurity applications. Given the 
dynamic nature of network behavior, these models 
require constant updates with fresh data to remain 
effective - a task that many organizations struggle to 
manage efficiently. 

Since machine learning models detect threats by 
identifying patterns, they may sometimes produce 
false positives, flagging harmless activities as 
malicious. This can generate unnecessary alerts and 
lead to alert fatigue among security teams, reducing 
their efficiency and potentially causing them to 
overlook real threats. 

Model drift is another phenomenon in machine 
learning where a model’s accuracy declines over time 
as the underlying patterns in the data change. In 
cybersecurity, this is particularly relevant because 
network behavior, cyber threat types, and attacker 
tactics constantly evolve. When model drift occurs, a 
previously well-performing model may start 
generating more false positives or fail to detect new 
threats, as it no longer reflects the current 
environment. In threat detection, addressing model 
drift is crucial to ensure that machine learning models 
can adapt to new cyber threat patterns and provide 
reliable protection for corporate networks. 

Ethical considerations also play a role in machine 
learning-powered threat monitoring, particularly 
regarding privacy and data collection. To effectively 
detect potential threats, models often analyze vast 
amounts of data, including personal and behavioral 
information about users. While beneficial for threat 
detection, this approach raises privacy concerns, as 
organizations must balance the need for 
cybersecurity with respect for individual privacy. 
Behavioral analysis, in particular, can pose privacy 
risks for employees since it involves monitoring 
actions that may include sensitive or personal data. 
Addressing these ethical concerns requires 
transparent policies and strict data governance, 
ensuring that monitoring activities comply with data 
protection regulations and respect user privacy. 

The integration of machine learning models into 
monitoring systems significantly enhances corporate 
network security by enabling dynamic, adaptive 
threat detection. 

2.4. Use of Artificial Intelligence or 
Virtual Environments for 
Analyzing Threat Vectors 
Without Compromising the Real 
Corporate Infrastructure 



 
 

The analysis of threat vectors based on artificial 
intelligence (AI) plays a transformative role in the 
development of cybersecurity by automating threat 
detection and uncovering deep insights within vast 
datasets. AI systems leverage data, algorithms, and 
computational power to simulate human thinking and 
decision-making. In cybersecurity, AI is particularly 
valuable for automating threat detection, analyzing 
large volumes of data in real time, and identifying 
complex attack patterns that traditional systems 
might overlook. By continuously learning from new 
data, AI systems can adapt to emerging threats, 
making them crucial for proactive and dynamic 
protection within and beyond corporate networks. 

Traditional analysis methods, while effective, are 
limited in scope and speed when faced with the 
growing complexity and frequency of cyber threats. 
AI enhances these methods by utilizing machine 
learning and predictive algorithms to process vast 
amounts of data, enabling real-time identification of 
potential vulnerabilities and sophisticated attack 
patterns that might be missed by traditional tools 
[19]. 

AI-powered systems excel in analyzing threat 
vectors within virtual environments. By replicating 
corporate networks in virtual spaces, AI systems can 
monitor and predict threat movements, providing a 
safe space for identifying network security 
weaknesses and understanding adversary behavior. 
This process not only minimizes risks to real systems 
but also enhances proactive security measures, 
allowing cybersecurity teams to address 
vulnerabilities before they can be exploited in actual 
networks. As cybersecurity threats evolve, AI-based 
analysis becomes increasingly essential in countering 
modern persistent threats and multi-vector attacks, 
where adversaries employ diverse tactics to infiltrate 
networks. Through continuous learning from 
historical data and real-time threat intelligence, AI 
enables corporations to strengthen their defenses, 
maintain robust cybersecurity frameworks, and make 
informed decisions that keep pace with sophisticated 
hacking techniques [26]. 

AI-based threat analysis and virtual environments 
complement each other, forming a powerful synergy 
in modern cybersecurity strategies. By integrating AI-
driven threat detection with controlled testing 
grounds in virtual environments, organizations can 
simulate and anticipate potential attacks without risk. 
Virtual spaces provide a secure environment to study 
adversarial behavior, while AI enhances this process 
by learning from each interaction, continuously 
updating its models based on historical and real-time 
data. This combination enables cybersecurity teams 
to detect and mitigate vulnerabilities more effectively, 
creating proactive defenses against multi-vector 
attacks that adapt to traditional countermeasures. 
Together, these tools empower organizations to 
anticipate threats, refine security configurations, and 
enhance overall cyber resilience without exposing 
real systems to unnecessary risks. 

Virtual environments are valuable tools for 
cybersecurity testing and threat detection, allowing 
organizations to model and analyze security scenarios 
without endangering their actual systems. This 
approach offers a controlled, isolated environment for 

in-depth threat exploration and network defense 
optimization, making virtual modeling tools a 
cornerstone of proactive security strategies. By 
observing activities such as file modifications, registry 
changes, and network connections in a sandbox 
environment, cybersecurity teams can assess risks 
and implement tailored countermeasures. Tools like 
Cuckoo Sandbox and FireEye leverage sandboxing to 
enhance endpoint security. 

Threat emulation and attack simulation further 
bolster security by allowing teams to mimic real 
cyberattacks, such as DDoS attacks, phishing 
attempts, and advanced persistent threats (APTs), 
within virtual environments. This process identifies 
potential vulnerabilities, such as weaknesses in 
access controls and monitoring gaps, while also 
testing the readiness of security measures in a safe 
setting. Tools like Red Team exercises and AttackSim 
enable organizations to assess the resilience of their 
infrastructure and refine response protocols for 
faster recovery and risk mitigation in real-world 
breach scenarios. 

A Red Team is a group of cybersecurity experts 
acting as adversaries to test an organization's 
defenses by simulating real cyberattacks. Their goal is 
to identify vulnerabilities and weaknesses in security 
systems, infrastructure, and response protocols by 
mimicking the tactics, techniques, and procedures 
(TTPs) of actual adversaries. Red Teams employ 
various methods, including social engineering, 
phishing, penetration testing, and network 
infiltration, to uncover security gaps that may go 
unnoticed during standard audits or testing. Insights 
gained from Red Team exercises help organizations 
strengthen their security posture by understanding 
how attackers might exploit their systems. These 
exercises are often complemented by a Blue Team, 
which focuses on defense and response, while 
collaboration between the two—known as a Purple 
Team is creates a comprehensive security 
assessment. 

AttackSim is a cybersecurity tool used for 
simulating and testing various types of cyberattacks 
in a controlled environment [27]. This platform helps 
organizations assess their security posture by 
conducting realistic attack simulations, such as 
phishing attempts, malware injections, network 
intrusions, and APTs. By replicating the TTPs used by 
real adversaries, AttackSim enables security teams to 
evaluate the effectiveness of their defenses, identify 
vulnerabilities, and refine response protocols. These 
simulations provide valuable insights into an 
organization's preparedness for potential threats, 
helping teams detect weaknesses in detection, 
response, and recovery processes. Security teams can 
use AttackSim to test their incident response 
capabilities, enhance detection accuracy, and ensure 
cybersecurity measures align with the evolving threat 
landscape. This proactive testing tool is a crucial 
component in fortifying security systems, particularly 
for high-risk industries that must protect sensitive 
data and maintain robust defenses against emerging 
threats. 

Sandboxing allows for the safe isolation and 
examination of suspicious files, while threat 
emulation and attack simulations assess a network’s 



 
 

resilience to real-world threats. Additionally, digital 
twin technology enables risk-free security 
configuration testing. By leveraging these modeling 
methods, organizations can strengthen their defenses, 
improve threat readiness, and reduce the likelihood 
of breaches impacting critical infrastructure [28]. 

AI systems must continuously adapt and update to 
remain effective in detecting the latest threats, 
avoiding false positives or missed detections. The 
balance between accuracy and relevance in real-time 
threat vector detection remains a constant challenge 
for the implementation of artificial intelligence in 
virtual environments. 

 

3. DEVELOPMENT AND 
IMPLEMENTATION OF 
ADVANCED CYBER THREAT 
MONITORING SOLUTIONS 

One of the most pressing issues with existing 
corporate network monitoring systems is the 
insufficient coverage of new threat vectors emerging 
from the use of Internet of Things (IoT) devices and 
cloud environments. Due to their diverse functionality 
and limited built-in security measures, IoT devices 
are increasingly becoming attractive targets for 
cybercriminals. Many organizations do not extend 
monitoring tools to these endpoints, creating "blind 
spots" that can be exploited for unauthorized access 
or data breaches. Similarly, the dynamic and 
distributed nature of cloud environments poses 
challenges for traditional monitoring systems, which 
often struggle to adapt to the complexities of multi-
cloud or hybrid cloud architectures. 
Misconfigurations, lack of visibility, and the shared 
responsibility model between organizations and 
cloud service providers further exacerbate security 
risks. 

3.1. Recommendations for 
Optimizing Monitoring Systems 

In many organizations, security data is collected 
from endpoints, network devices, firewalls, intrusion 
detection systems (IDS), and applications. However, 
without proper correlation, these sources often 
operate in isolation, leading to delayed or missed 
detection of emerging threats. As corporate networks 
grow in complexity and diversity—incorporating IoT 
sensors, cloud APIs, and mobile endpoints—
traditional correlation methods become increasingly 
ineffective. Many systems still rely on rule-based 
correlation mechanisms, which struggle to analyze 
large volumes of high-speed data streams, resulting in 
false positives, missed alerts, and delays in threat 
detection.   

Rule-based correlation mechanisms are key 
components of many modern threat detection 
systems, including Security Information and Event 
Management (SIEM) platforms. These mechanisms 
analyze security data from various sources, such as 

endpoints, network traffic, firewalls, and IDS, to 
identify patterns or event combinations that may 
indicate a security threat.   

These mechanisms use a library of predefined 
rules developed by cybersecurity experts. For 
example, a rule may trigger an alert if multiple failed 
login attempts are followed by a successful login from 
an unfamiliar IP address.   

Correlation mechanisms process incoming data 
streams in near real-time, enabling rapid detection 
and response to potential threats.   

Administrators can customize rules to reflect their 
organization's unique threat landscape, such as 
monitoring specific ports or focusing on particular 
attack types.   

The mechanism can link seemingly unrelated 
events across different systems. For instance, a spike 
in outbound network traffic combined with unusual 
file access patterns could indicate a data breach.   

Recent advances in threat intelligence graph 
models and machine learning for predictive 
correlation offer promising ways to improve data 
correlation efficiency. Instead of relying on static, 
rule-based methods, AI models can leverage dynamic 
relationships between data points to detect patterns 
and anomalies indicative of threats. Techniques such 
as event stream processing and real-time correlation 
analysis using unsupervised machine learning can 
provide a more holistic and accurate approach to 
correlating diverse real-time data streams.   

Rule-based correlation mechanisms are widely 
used in modern enterprise networks as part of SIEM 
systems to optimize threat detection and response 
processes. These mechanisms analyze security data 
against predefined rules to identify patterns or event 
combinations that indicate potential threats. 
Platforms such as Splunk, IBM QRadar, and Elastic 
Security utilize rule-based correlation to provide real-
time monitoring and alerting, making them essential 
tools for organizations managing complex security 
landscapes.   

For example, a common use case involves 
correlating failed login attempts across multiple 
devices to detect brute-force attacks.   

Splunk provides a flexible platform where you can 
use the Search Processing Language (SPL) to define 
correlation rules. Below is an example query that 
detects potential brute-force login attempts.   

You want to track login events and generate an 
alert if more than five failed login attempts occur 
from a single IP address within 10 minutes. This helps 
in identifying brute-force attack attempts: 

index=security_logs source="auth.log" 
| stats count by src_ip, user, _time 
| where count > 5 
| table _time, src_ip, user, count 
This rule aggregates login attempts by source IP 

and user, flagging instances where an excessive 
number of failed logins suggest a brute-force attack.   

By implementing AI-driven correlation and 
integrating machine learning techniques into SIEM 
platforms, organizations can enhance threat detection 
capabilities, reduce false positives, and improve 
response times to evolving cyber threats. 

Query Explanation: 



 
 

index=security_logs sourcetype=auth_logs 
action=failure: Searches for failed login attempts in 
the auth_logs source within the security_logs index. 

stats count by src_ip, user: Aggregates the number 
of failed login attempts for each source IP (src_ip) and 
user. 

where count > 5: Filters results to include only 
those with more than five failed attempts. 

table src_ip, user, count: Formats the output to 
display the suspicious IP address, user, and the 
number of failed attempts. 

Once you have a query that identifies potential 
threats, such as repeated failed login attempts, you 
can take the next step to make your monitoring 
proactive by creating an alert. To do this, you need to 
save the query, configure the alert trigger conditions, 
and define the notification method. 

Another platform that can be used for rule-based 
correlation in corporate networks is IBM QRadar, a 
powerful Security Information and Event 
Management (SIEM) tool. QRadar is well-known for 
its ability to perform deep security event correlation 
across various data sources and for its integration 
capabilities to automate incident response. 

For example, consider a scenario where a 
company wants to detect and respond to brute-force 
login attempts is specifically tracking more than five 
failed login attempts from a single IP address within a 
10-minute period. 

Research shows that integrating specialized 
monitoring tools, such as IoT threat detection systems 
and cloud security platforms (e.g., AWS GuardDuty, 
Azure Security Center), can offer new, more effective 
ways to bridge this gap. Furthermore, studies on 
distributed anomaly detection using federated 
machine learning for edge devices and cloud systems 
suggest that detecting threats without compromising 
performance or privacy is a promising approach. 

Amazon GuardDuty combines machine learning 
(ML) and integrated threat intelligence from AWS and 
leading third-party providers to protect AWS 
accounts, workloads, and data. GuardDuty is a threat 
detection service that continuously monitors AWS 
accounts and workloads for malicious behavior and 
provides detailed security reports for better visibility 
and issue resolution. The core function of AWS 
GuardDuty is to ensure continuous threat detection 
and monitoring for AWS environments. It analyzes 
AWS CloudTrail logs, VPC Flow Logs, and DNS logs to 
detect malicious activity, such as unusual API calls, 
compromised instances, and unauthorized access to 
data. GuardDuty leverages machine learning, anomaly 
detection, and threat intelligence to identify potential 
threats, offering organizations real-time security 
insights and enabling them to respond promptly to 
security incidents. It helps reduce the complexity of 
threat detection in cloud environments by providing 
automated alerts and actionable insights for security 
teams. 

To enhance threat detection and response 
efficiency, AWS GuardDuty seamlessly integrates with 
other AWS services, such as AWS Lambda, for 
automated incident response. This allows security 
teams to quickly mitigate threats without manual 
intervention. For example, consider a scenario where 
GuardDuty detects unauthorized access from a 

suspicious IP address attempting to connect to your 
resources. In this case, an AWS Lambda function can 
be created to automatically block such packets. Once 
the Lambda function is set up, it can be configured to 
trigger automatically whenever GuardDuty generates 
a finding that meets specific criteria (e.g., an unusual 
IP address attempting to access AWS resources). 

A basic Lambda function in Python looks like this: 
 

 
By configuring CloudWatch Events, the execution 

of the Lambda function can be automated based on 
GuardDuty findings, creating an automated incident 
response workflow. 

This integration ensures that the AWS 
environment is not only monitored for threats but can 
also take immediate automated actions to block 
malicious activity, reducing the time between 
detection and response. These steps outline the 
process of setting up AWS GuardDuty, reviewing 
detected threats, and implementing automated 
response measures to enhance security in AWS. 

Enabling GuardDuty establishes an efficient and 
scalable security monitoring solution that 
continuously evaluates the selected environment for 
anomalies and potential security risks. When 
combined with automation tools like AWS Lambda, 
organizations can significantly reduce response times 
to threats and prevent security incidents from 
escalating. 

For advanced incident response, QRadar allows 
integration of automation using scripts. For example, 
a Python script can be used to block a suspicious IP 
address by interacting with an external firewall API. A 
simple Python function for this purpose might look as 
follows: 

 

 
 

This script can be configured to run automatically 
when a custom rule is triggered, effectively blocking a 
malicious IP address in real time. The script interacts 
with the firewall API to add the IP address to a 
blocklist, ensuring a rapid response to detected 



 
 

threats. QRadar’s ability to seamlessly execute such 
scripts in response to security offenses makes it a 
highly adaptive and proactive solution for modern 
security operations. 

3.2. Integration of Advanced 
Security Tools and Platforms   

Integrating advanced security tools and platforms 
is crucial for enhancing threat monitoring and 
response capabilities in corporate networks. 
Organizations should select, deploy, and integrate 
these tools to improve their ability to detect and 
mitigate cyber risks in real time. By utilizing a 
combination of Security Information and Event 
Management (SIEM), Endpoint Detection and 
Response (EDR), and Network Detection and 
Response (NDR) tools, organizations can establish a 
robust, scalable, and effective security system tailored 
to their unique needs. To determine the most suitable 
tools, it is important to evaluate them based on the 
following criteria:   

1. Scalability. A scalable platform ensures that an 
organization's security infrastructure can grow 
alongside its operational needs. This includes the 
ability to handle increased log volumes, new 
endpoints, and expanded network traffic without 
compromising performance. Scalable solutions often 
offer modular architectures, cloud-based 
deployments, or elastic storage capabilities, allowing 
organizations to allocate resources as needed. For 
critical infrastructure, this is particularly important, 
as the platform must adapt to sudden data surges or 
new system integrations without significant 
downtime or performance degradation.   

2. Security Tool Functionality. The effectiveness of 
security tools is defined by their functionality. Real-
time threat analytics is essential for detecting and 
responding to threats as they emerge, minimizing 
potential damage. Automated reporting capabilities 
reduce the workload on security teams by generating 
compliance reports and actionable insights without 
manual intervention. Integration capabilities are also 
critical; tools that seamlessly connect with other 
systems, such as firewalls, access control solutions, 
and ticketing platforms, streamline workflows and 
improve incident response. Advanced features like 
machine learning and behavioral analytics further 
enhance a tool’s ability to detect subtle anomalies or 
emerging threats.   

3. Ease of Integration. Seamless integration is key 
to the successful deployment of any security tool, as it 
determines how quickly and efficiently a platform can 
be implemented. Tools that support open APIs, pre-
built connectors, or plugins for popular applications 
simplify the integration process. Compatibility with 
existing infrastructure ensures that new tools 
complement rather than disrupt established 
workflows. For example, a SIEM that easily integrates 
with firewalls and EDR solutions enables 
comprehensive threat monitoring and response 
across the ecosystem. Poor integration can lead to 
data silos and inefficiencies, undermining the overall 
security strategy.   

4. Threat Detection Accuracy. A platform’s ability 
to accurately detect threats is one of the most critical 
indicators of its effectiveness. Tools must be capable 
of identifying modern threats, such as zero-day 
vulnerabilities and ransomware, which often bypass 
traditional defenses. This requires robust algorithms, 
machine learning capabilities, and access to extensive 
threat intelligence databases. High detection accuracy 
also reduces false positives, preventing security team 
fatigue. Additionally, a platform’s ability to adapt to 
evolving threats through regular updates or 
integration with external threat intelligence feeds 
ensures continuous protection against new attack 
vectors.   

Security tool benchmarking is the process of 
systematically evaluating and comparing different 
cybersecurity tools and platforms to identify the most 
suitable ones for an organization's needs. It involves 
analyzing key characteristics such as cost, scalability, 
functionality, integration capabilities, and real-world 
performance. Benchmarking helps organizations 
ensure that selected tools align with their operational 
goals, threat landscape, and regulatory compliance 
requirements.   

For example, when comparing SIEM platforms 
like Splunk, IBM QRadar, and ArcSight, organizations 
can focus on their ability to provide real-time 
analytics, process large data volumes, and integrate 
seamlessly with existing infrastructure. Similarly, 
when evaluating EDR or NDR tools, organizations 
should consider factors such as detection accuracy, 
behavioral analytics granularity, and response 
capabilities.   

Integrating advanced security tools effectively 
requires a structured approach to ensure minimal 
disruptions, compatibility with existing systems, and 
maximum security benefits. Below are detailed 
strategies for seamless integration:   

1. Step-by-Step Deployment. Transitioning from 
legacy systems to modern security platforms requires 
careful planning and execution. Following best 
practices can help mitigate risks. Organizations 
should start by assessing their current security 
infrastructure to identify gaps and determine new 
tool requirements. Developing a comprehensive 
migration plan, including timelines, resources, and 
contingency options, is essential. Deploying the new 
platform in a controlled environment, such as a test 
network or an isolated business unit, allows 
organizations to validate functionality and identify 
potential security issues. Proper staff training and 
configuration refinements based on feedback further 
enhance the integration process. By following these 
steps, organizations can avoid abrupt transitions that 
may lead to disruptions or new security 
vulnerabilities.   

2. Phased Rollout. A phased deployment strategy 
enables companies to maintain operational continuity 
and minimize downtime during integration. This 
approach involves identifying priority systems or 
data that require immediate integration and focusing 
on them in the initial phase. Organizations should 
start with fundamental components, such as log 
collection and analysis, before adding advanced 
capabilities like AI-driven threat detection.   



 
 

3. Ensuring Seamless Functional Compatibility. 
Achieving a unified security ecosystem requires 
security tools to work together seamlessly. To 
facilitate this, organizations should ensure that all 
integrated tools adhere to standardized formats (e.g., 
JSON, XML) to enable smooth data exchange. 
Implementing automation workflows that leverage 
interoperability for faster threat response is crucial. 
For instance, triggering endpoint isolation upon 
detecting a network anomaly enhances real-time 
incident response.   

Technical issues often arise due to compatibility 
gaps between tools from different vendors, which can 
be addressed by standardizing data formats and 
protocols, implementing middleware such as message 
brokers, and conducting thorough compatibility 
testing. Delays in log collection and analysis can be 
reduced by scaling infrastructure, prioritizing critical 
events to minimize noise, and deploying edge 
solutions to analyze data closer to its source. Cost and 
resource considerations involve accurately assessing 
the total cost of ownership (TCO), including licensing, 
maintenance, and training, as well as exploring 
flexible pricing models to align expenses with 
organizational needs. Resource optimization 
strategies include prioritizing the integration of 
mission-critical systems, automating repetitive tasks 
to reduce manual effort, and gradually training staff 
to use new tools effectively. Addressing these 
challenges ensures a seamless deployment process, 
minimizes disruptions, and maximizes the value of 
advanced security platforms. 

4. Conclusion 

The paper provides practical recommendations 
for organizations seeking to enhance their 
cybersecurity. Organizations should prioritize the 
deployment of artificial intelligence and machine 
learning models for anomaly detection and threat 
intelligence, focusing on tools capable of identifying 
sophisticated threats in real-time. Transitioning from 
outdated systems to modern, scalable platforms such 
as SIEM and SOAR will improve operational efficiency 
and threat detection accuracy, ensuring that 
monitoring systems can adapt to the rapidly evolving 
threat landscape. 

The use of virtualized infrastructure for training 
and testing, such as attack simulations and 
vulnerability analysis, offers a safe and effective 
method to mitigate risks associated with real-world 
testing. Automating incident response, including 
routine tasks such as isolating infected endpoints, 
blocking malicious IP addresses, and generating 
alerts, can significantly reduce human error and 
accelerate response times. 

Furthermore, ensuring compliance with 
international standards and conducting frequent 
audits will strengthen an organization’s security. 
Training personnel in the use of advanced tools and 
best practices will further enhance operational 
resilience, equipping teams with the skills necessary 
to effectively respond to emerging cyber threats. 

The significance of this work lies in its 
applicability to a wide range of organizations, 

particularly those operating in critical infrastructure 
sectors. By addressing issues of scalability, 
interoperability, and resource optimization, this study 
provides practical and forward-looking solutions that 
contribute to the broader field of cybersecurity and 
information protection. 

This work has successfully tackled a pressing 
technological challenge: the need for more efficient 
and adaptive cyber threat monitoring systems. The 
proposed solutions enable organizations to enhance 
the security of their operations, reduce risks, and 
ensure compliance with international standards. 
Implementing these recommendations will play a 
crucial role in improving cybersecurity, protecting 
critical assets, and strengthening resilience against 
constantly evolving threats. 
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