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1. Introduction

As more devices and systems interact within complex industrial networks, the number of
entry points for potential attacks increases. The traditional approach to security, which focused
on protecting the perimeters of systems and networks, proves inadequate in the face of modern,
distributed architectures. Cybercriminals exploit vulnerabilities not only in hardware and
software but also within the dynamically evolving IT and operational technology (OT)
environments.

In the context of Industry 4.0, cybersecurity analytics aims not only to identify threats but
also to predict and prevent potential attacks. Modern analytical systems leverage advanced
machine learning algorithms and artificial intelligence to process the vast amounts of data
generated by devices and systems. This approach enables the detection of patterns and
anomalies that may indicate security breaches. Such analytics not only allow for real-time
monitoring and risk assessment but also facilitate the early detection of potential threats before
they escalate into significant incidents.

The implementation of techniques like automated incident response has become
indispensable. In the realm of Industry 4.0, where the speed of response can determine the
extent of damage, automation enables swift and effective actions to mitigate the impact of
incidents. Automated systems can isolate affected components, adjust network configurations,
or initiate recovery procedures, thereby minimizing disruptions to industrial operations
(Scappini, 2016).

In addition to technological aspects, understanding the human factor in managing security
in the Industry 4.0 era is also crucial. Organizations must invest in training their personnel to
ensure they are well-versed in the threats and defensive strategies. Effective management of
risk and protection of resources requires collaboration between IT and OT teams, supported by
appropriate policies and procedures. This holistic approach is essential for safeguarding the
integrity and continuity of operations in an increasingly interconnected and complex industrial
landscape.

The purpose of this publication is to present the applications of usage of business analytics
in cybersecurity analytics.
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2. The selected aspects of business analytics usage in cybersecurity
analytics

Business analytics has increasingly become a critical component in the field of
cybersecurity, offering powerful tools and methodologies to enhance the effectiveness of
security measures. In particular, several aspects of business analytics play a pivotal role in
optimizing cybersecurity strategies and operations.

One of the primary aspects of business analytics in cybersecurity is predictive analytics.
By leveraging historical data and advanced statistical models, organizations can anticipate
potential security threats before they manifest. Predictive analytics utilizes machine learning
algorithms to identify patterns and anomalies in network traffic, user behavior, and system
performance. This proactive approach allows cybersecurity teams to implement preventive
measures and bolster defenses against emerging threats, rather than reacting to incidents after
they occur.

Another crucial aspect is the use of risk analytics, which helps organizations assess and
prioritize security risks based on their potential impact and likelihood. Risk analytics involves
quantifying and evaluating vulnerabilities in the context of business operations and objectives.
By analyzing factors such as asset value, threat landscape, and existing controls, risk analytics
enables organizations to make informed decisions about where to allocate resources and which
security measures to prioritize. This strategic approach ensures that security efforts are aligned
with the overall business strategy and effectively mitigate the most significant risks (Akundi
etal., 2022).

Business analytics enhances incident response and management through real-time
monitoring and analysis. Security information and event management (SIEM) systems, which
are integral to modern cybersecurity frameworks, utilize business analytics to collect, correlate,
and analyze data from various sources (Ghibakholl et al., 2022). This real-time visibility allows
cybersecurity teams to detect and respond to incidents swiftly, minimizing the potential impact
on the organization. Advanced analytics tools can sift through vast amounts of log data and
identify indicators of compromise, enabling quicker identification of breaches and more
effective containment strategies (Gajdzik, Wolniak, 2022; Gajdzik et al., 2023).

Also business analytics contributes to improving threat intelligence by aggregating and
analyzing data from diverse sources, including external threat feeds, social media, and industry
reports. This comprehensive view enhances the understanding of the threat landscape and helps
organizations stay ahead of emerging threats and trends (Bakir, Dahlan, 2022).
By incorporating threat intelligence into their security strategies, organizations can better
anticipate and prepare for sophisticated cyber attacks, ensuring a more resilient defense posture
Cillo et al., 2022).
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Business analytics supports continuous improvement in cybersecurity practices through
performance measurement and benchmarking. By analyzing metrics such as incident response
times, detection rates, and compliance levels, organizations can evaluate the effectiveness of
their security measures and identify areas for enhancement. This data-driven approach
facilitates ongoing optimization of cybersecurity processes and ensures that security
investments deliver tangible benefits (Sutkowski, Wolniak, 2015, 2016, 2018; Wolniak,
Skotnicka-Zasadzien, 2008, 2010, 2014, 2018, 2019, 2022; Gajdzik, Wolniak, 2023; Swarnakar
etal., 2023).

Table 1 contains descriptions of how business analytics is used in the case of cybersecurity
analytics.

Table 1.
The usage of business analytics in cybersecurity analytics
Aspect of cybersecurity Description of Usage of Business Analytics
analyticsg
Predictive Analytics Business analytics utilize predictive models and machine learning algorithms

to analyze historical data and identify patterns or anomalies that may indicate
potential security threats. This approach allows organizations to anticipate and
prepare for future cyber threats, improving their proactive defenses and
reducing the likelihood of successful attacks.

Risk Analytics Risk analytics involves assessing and quantifying vulnerabilities in the context
of business operations. By analyzing asset values, threat landscapes, and
existing controls, organizations can prioritize security measures based on the
potential impact and likelihood of risks. This strategic approach ensures that
resources are allocated effectively to mitigate the most significant risks.
Real-Time Monitoring Business analytics are employed in real-time monitoring through Security
Information and Event Management (SIEM) systems. These systems collect
and analyze data from various sources to detect and respond to security
incidents swiftly. Advanced analytics tools help identify indicators of
compromise, enabling quicker responses and effective containment strategies.
Threat Intelligence By aggregating and analyzing data from diverse sources such as external threat
feeds, social media, and industry reports, business analytics enhance threat
intelligence. This comprehensive analysis improves understanding of the threat
landscape, helps anticipate emerging threats, and strengthens defensive
measures against sophisticated cyber attacks.

Performance Measurement Business analytics track and measure various cybersecurity metrics, including
incident response times, detection rates, and compliance levels. Analyzing these
metrics allows organizations to evaluate the effectiveness of their security
measures, identify areas for improvement, and optimize cybersecurity
processes to ensure better protection of critical assets.

Source: (Adel, 2022; Akundi et al., 2022; Olsen, 2023; Aslam, et al., 2020; Bakir, Dahlan, 2022; Cillo
et al., 2022; Ghibakholl et al., 2022, Javaid, Haleem, 2020, Javaid et al., 2020; Cam et al., 2021; Charles
et al., 2023; Greasley, 2019; Hurwitz et al., 2015; Nourani, 2021; Peter et al., 2023).
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3. Software used in cybersecurity analytics analysis in Industry 4.0
conditions

The usage of business analytics software in cybersecurity analytics has become increasingly
critical as organizations strive to protect their digital assets in a landscape of growing and
evolving threats. These software solutions leverage advanced analytics, machine learning,
and data integration techniques to enhance security operations and incident response
capabilities.

One of the most prominent examples of business analytics software in this domain is
Splunk. Known for its robust real-time data indexing and search capabilities, Splunk allows
security teams to sift through vast amounts of machine-generated data to identify potential
security threats. Its customizable dashboards and automated alerting features enable
organizations to monitor their systems proactively and respond swiftly to anomalies or incidents
accordingly (Jonek-Kowalska, Wolniak, 2021, 2022, 2023; Rosak-Szyrocka et al., 2023;
Gajdzik et al., 2023; Jonek-Kowalska et al., 2022; Kordel, Wolniak, 2021; Orzet, Ponomarenko
et al., 2016; Stawiarska et al., 2020, 2021; Stecuta, Wolniak, 2022; Olkiewicz et al., 2021).

IBM QRadar is another key player, offering a comprehensive security intelligence and
analytics platform. QRadar excels in correlating events from diverse sources to provide
a unified view of security incidents. Its capabilities include real-time log management,
advanced threat detection, and automated incident response, all of which are essential for
managing complex threat landscapes and ensuring timely reactions to security breaches.

Sumo Logic provides a cloud-native solution for log management and analytics, which is
particularly valuable for organizations operating in a cloud environment. Its real-time analytics
and machine learning-based anomaly detection help organizations to gain insights into their
security data efficiently. The scalability and flexibility of Sumo Logic make it a suitable choice
for modern enterprises seeking to manage and analyze large volumes of data across various
platforms.

Elastic Security, built on the Elastic Stack, integrates with existing systems to enhance
threat detection and response. It offers a unified search and analytics platform that supports
real-time data ingestion and advanced querying. The open-source nature of Elastic Security
allows for extensive customization and integration, making it a versatile tool for detecting and
mitigating threats in diverse IT environments.

LogRhythm is well-regarded for its centralized log management and advanced correlation
features. It combines behavioral analytics with traditional SIEM capabilities to provide
a comprehensive view of security events. LogRhythm’s automated response features further
streamline the process of addressing security incidents, enabling organizations to act quickly
and reduce the potential impact of threats.
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ArcSight, from Micro Focus, delivers a powerful SIEM solution with real-time event
correlation and threat intelligence integration. Its comprehensive log management and
compliance reporting functionalities support effective security monitoring and regulatory
adherence. ArcSight’s ability to correlate events from multiple sources helps organizations to
identify and address security issues with greater accuracy.

Microsoft Sentinel, a cloud-native SIEM solution, integrates seamlessly with the Azure
ecosystem to provide advanced threat detection and response capabilities. Sentinel leverages
Al-driven analytics to enhance threat detection and automate incident management.
Its scalability and integration with other Microsoft services make it a compelling choice for
organizations leveraging cloud technologies.

Rapid7 InsightIDR offers a cloud-based solution focused on user behavior analytics and
endpoint detection. Its automated response capabilities and extensive integrations with other
security tools facilitate a proactive approach to threat detection and management. InsightIDR’s
emphasis on user behavior and endpoint visibility provides valuable insights into potential
security risks and vulnerabilities.

ThreatConnect provides a threat intelligence platform designed to aggregate, analyze, and
operationalize threat data. It supports threat-sharing and advanced analytics to enhance the
understanding of the threat landscape. By integrating threat intelligence into security
operations, ThreatConnect helps organizations stay ahead of emerging threats and improve their
defensive strategies (Du et al., 2023; Fjellstrom, Osarenkhoe, 2023; Castro et al., 2014; Wang
et al., 2023).

McAfee Enterprise Security Manager (ESM) provides a comprehensive SIEM solution that
emphasizes real-time event correlation and customizable reporting. Its threat intelligence
integration and automated response capabilities help organizations manage and respond to
security threats effectively, ensuring robust protection for their digital assets (Adel., 2022).

Table 2 highlighting examples of software and applications used in cybersecurity analytics,
along with descriptions of their usage.

Table 2.
The usage of business analytics software in cybersecurity analytics
Software/Application Description Key Features
Splunk Splunk is a comprehensive platform for Real-time data indexing, advanced
searching, monitoring, and analyzing search capabilities, customizable
machine-generated data in real-time. dashboards, and automated alerting.
IBM QRadar IBM QRadar provides integrated security | Log management, real-time correlation
intelligence and analytics to detect and of events, advanced threat detection,
respond to cyber threats. and automated incident response.
Sumo Logic Sumo Logic offers cloud-based log Cloud-native architecture, real-time
management and analytics to gain analytics, machine learning-based
insights into application and security anomaly detection, and scalability.
data.
Elastic Security Elastic Security is an open-source Unified search and analytics, real-time
solution that integrates with the Elastic data ingestion, advanced querying, and
Stack for threat detection and response. customizable visualizations.
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Cont. table 2.
LogRhythm LogRhythm provides security Centralized log management, advanced
information and event management correlation, behavioral analytics, and
(SIEM) with advanced analytics for automated response capabilities.
threat detection.
ArcSight ArcSight, by Micro Focus, delivers Real-time event correlation, threat

SIEM solutions for identifying and
responding to security threats.

intelligence integration, comprehensive
log management, and compliance
reporting.

Microsoft Sentinel

Microsoft Sentinel is a cloud-native
SIEM that leverages machine learning to
provide threat detection and response.

Integration with Azure ecosystem,
Al-driven threat detection, automated
incident management, and scalable
analytics.

Rapid7 InsightIDR

InsightIDR by Rapid?7 is a cloud-based
solution for threat detection and incident
response, focusing on user behavior
analytics.

User behavior analytics, endpoint
detection, automated response, and
extensive integrations with other
security tools.

ThreatConnect

ThreatConnect offers a threat
intelligence platform for aggregating,
analyzing, and operationalizing threat
data.

Threat intelligence aggregation,
advanced analytics, threat-sharing
capabilities, and integration with other
security systems.

McAfee Enterprise
Security Manager
(ESM)

McAfee ESM provides a SIEM solution
that helps organizations manage and
respond to security threats effectively.

Real-time event correlation,
customizable reporting, threat
intelligence integration, and automated
response capabilities.

Source: (Adel, 2022; Akundi et al., 2022; Olsen, 2023; Aslam, et al., 2020; Bakir, Dahlan, 2022; Cillo
et al., 2022; Ghibakholl et al., 2022, Javaid, Haleem, 2020; Javaid et al., 2020; Cam et al., 2021; Charles
et al., 2023; Greasley, 2019; Hurwitz et al., 2015; Nourani, 2021; Peter et al., 2023).

4. Advantages and problems of business analytics usage in cybersecurity

analytics

The advantages of utilizing business analytics in cybersecurity analytics are substantial and

multifaceted, contributing significantly to the effectiveness and efficiency of security
operations. One of the foremost advantages is enhanced threat detection. Business analytics
leverage sophisticated algorithms and machine learning techniques to analyze vast amounts of
data from various sources. This capability allows organizations to identify patterns and
anomalies that might indicate potential security threats more accurately and swiftly than
traditional methods. By processing data in real-time, analytics tools can detect irregularities that
could signal the presence of a cyber threat, thus improving the chances of catching potential
issues before they escalate into serious incidents (Charles et al., 2023).

Predictive capabilities are another crucial benefit of business analytics in cybersecurity.
By examining historical data and identifying trends, analytics can forecast future threats and
vulnerabilities. This foresight enables organizations to implement preventive measures
proactively, thereby reducing the likelihood of successful attacks. Predictive analytics
transforms reactive security strategies into proactive ones, allowing organizations to stay ahead
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of emerging threats and safeguard their systems more effectively. Improved incident response
is a significant advantage of integrating business analytics into cybersecurity practices.
Real-time data analysis and automated alerting facilitate rapid detection of and response to
security incidents. This timely response minimizes the impact of breaches, reduces downtime,
and helps organizations recover more quickly from security events. The ability to automate and
accelerate incident response is crucial in mitigating the damage and operational disruptions
caused by cyber threats (Nourani, 2021).

Business analytics also enhances effective risk management by providing detailed insights
into various risk factors. By analyzing data related to asset value, threat landscapes, and existing
controls, organizations can prioritize their security measures based on the potential impact and
likelihood of different threats. This targeted approach ensures that resources are allocated
efficiently, focusing on the most critical vulnerabilities and threats, and thereby optimizing the
overall security posture. Another notable advantage is the improved visibility and monitoring
capabilities offered by business analytics. Advanced analytics tools provide comprehensive
views of network activity and system performance, which enhance visibility into potential
security issues. Continuous monitoring through these tools enables organizations to detect and
address anomalies promptly, ensuring a proactive stance on security management.

Data-driven decision-making is significantly supported by business analytics, as these tools
offer actionable insights derived from extensive data analysis. This information empowers
security teams to make informed decisions regarding security strategies, resource allocation,
and policy adjustments. Data-driven approaches enhance the effectiveness of security measures
and help align them with organizational goals and risk management priorities. Automated threat
intelligence is a further benefit of using business analytics in cybersecurity. By integrating
threat intelligence feeds with analytics tools, organizations can automate the detection of known
threats and vulnerabilities. This integration streamlines the process of identifying and
addressing potential risks, reducing the manual effort required to keep up with the constantly
evolving threat landscape.

Scalability and flexibility are additional advantages provided by modern business analytics
solutions, particularly those that are cloud-based. These solutions allow organizations to handle
large volumes of data efficiently and adapt to growing data needs as their operations expand.
The ability to scale resources and manage data dynamically supports the effective analysis of
complex and voluminous security data. Improved compliance and reporting are also facilitated
by business analytics. Analytics tools generate detailed reports and dashboards that assist
organizations in meeting regulatory requirements and internal security policies. These reports
provide valuable insights into security performance and compliance status, ensuring better
oversight and documentation of security practices. Also, behavioral analysis is an important
aspect of business analytics in cybersecurity. By monitoring user and entity behavior, analytics
tools can identify deviations from normal patterns that may suggest insider threats or
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compromised accounts. This capability enhances the ability to detect and respond to potential
threats originating from within the organization (Greasley, 2019).

Table 3 contains the advantages of using business analytics in cybersecurity analytics within
Industry 4.0 conditions, along with descriptions for each advantage. This table highlights the
key advantages of leveraging business analytics in cybersecurity analytics, demonstrating how
these tools enhance threat detection, response, and overall security management.

Table 3.
The advantages of using business analytics in cybersecurity analytics
Advantage Description
Enhanced Threat Detection Business analytics utilize advanced algorithms and machine learning to

identify patterns and anomalies in vast amounts of data, improving the
accuracy and speed of detecting potential security threats.

Predictive Capabilities By analyzing historical data and trends, business analytics can forecast
potential future threats and vulnerabilities, allowing organizations to
implement preventive measures before incidents occur.

Improved Incident Response Real-time data analysis and automated alerting help cybersecurity
teams respond quickly to threats, reducing the impact of incidents and
minimizing downtime.

Effective Risk Management Business analytics provide detailed insights into risk factors, helping
organizations prioritize security measures based on the potential
impact and likelihood of various threats.

Enhanced Visibility and Monitoring | Advanced analytics offer comprehensive views of network activity and
system performance, enabling better visibility into potential security
issues and facilitating continuous monitoring.

Data-Driven Decision Making Analytics tools provide actionable insights based on data, supporting
informed decision-making for security strategies and resource
allocation.

Automated Threat Intelligence Integration of threat intelligence feeds with business analytics helps

automate the detection of known threats and vulnerabilities,
streamlining the identification of potential risks.

Scalability and Flexibility Business analytics solutions, particularly cloud-based ones, offer
scalability and flexibility, allowing organizations to manage and
analyze large volumes of data efficiently as their needs grow.

Improved Compliance and Analytics tools help generate detailed reports and dashboards that

Reporting facilitate compliance with regulatory requirements and internal security
policies, ensuring better oversight and documentation.

Behavioral Analysis Business analytics enable the monitoring of user and entity behavior,

identifying deviations from normal patterns that may indicate insider
threats or compromised accounts.

Source: (Adel, 2022; Akundi et al., 2022; Olsen, 2023; Aslam, et al., 2020; Bakir, Dahlan, 2022; Cillo
etal., 2022; Ghibakholl et al., 2022, Javaid, Haleem, 2020; Javaid et al., 2020; Cam et al., 2021; Charles
et al., 2023; Greasley, 2019; Hurwitz et al., 2015; Nourani, 2021; Peter et al., 2023).

Table 4 contains the problems of using business analytics in cybersecurity analytics within
Industry 4.0 conditions, along with descriptions for each advantage. This table highlights some

of the common problems associated with the use of business analytics in cybersecurity,
illustrating the challenges that organizations might face in leveraging these tools effectively.
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Table 4.
The problems of using business analytics in cybersecurity analytics
Problem Description
Data Overload The sheer volume of data generated by cybersecurity systems can be
overwhelming, making it challenging to identify and focus on relevant
information.
False Positives Analytics systems may generate false positives, flagging benign activities as
threats, which can lead to unnecessary alerts and wasted resources.
Integration Challenges Integrating business analytics tools with existing cybersecurity infrastructure

and diverse data sources can be complex and may require significant
customization.

Skill Gaps Effective use of business analytics in cybersecurity requires specialized
skills and knowledge, which may not be readily available within an
organization.

Data Privacy Concerns Analyzing large volumes of sensitive data raises concerns about data privacy
and compliance with regulations, requiring stringent data protection
measures.

High Costs Implementing and maintaining advanced analytics solutions can be
expensive, including costs for software, hardware, and skilled personnel.

Complexity of Analysis The complexity of advanced analytics models can make it difficult to

interpret results and take actionable steps, potentially leading to

misinformed decisions.

Scalability Issues As organizations grow, scaling analytics solutions to handle increasing
volumes of data and more complex security environments can be

challenging.

Dependence on Quality Data Business analytics are highly dependent on the quality and accuracy of the
data being analyzed. Poor data quality can lead to inaccurate or misleading
results.

Over-Reliance on Automation | Excessive reliance on automated analytics tools might lead to overlooking
contextual factors and nuanced threats that require human intervention and
judgment.

Source: (Adel, 2022; Akundi et al., 2022; Olsen, 2023; Aslam, et al., 2020; Bakir, Dahlan, 2022; Cillo
etal., 2022; Ghibakholl et al., 2022, Javaid, Haleem, 2020; Javaid et al., 2020; Cam et al., 2021; Charles
et al., 2023; Greasley, 2019; Hurwitz et al., 2015; Nourani, 2021; Peter et al., 2023).

5. Conclusion

The integration of business analytics into cybersecurity practices within the context of
Industry 4.0 represents a transformative advancement in protecting organizational assets from
the evolving landscape of cyber threats. As industrial environments become increasingly
complex and interconnected, the traditional security paradigms that focus solely on perimeter
defenses are no longer sufficient. Instead, modern cybersecurity strategies must leverage
sophisticated analytics to effectively manage and mitigate risks associated with this new era of
digital transformation.

The application of business analytics in cybersecurity analytics offers significant benefits,
including enhanced threat detection through advanced machine learning algorithms, predictive
capabilities that allow organizations to anticipate and prepare for future threats, and improved
incident response through real-time monitoring and automated alerts. These capabilities
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collectively contribute to a more proactive and efficient approach to cybersecurity, enabling
organizations to not only detect and respond to incidents more swiftly but also to make informed
decisions based on comprehensive risk assessments and performance measurements. However,
the use of business analytics in cybersecurity is not without its challenges. Issues such as data
overload, false positives, integration difficulties, and the need for specialized skills can
complicate the effective implementation of analytics solutions. Additionally, concerns about
data privacy, high costs, and the complexity of analysis must be addressed to ensure that the
benefits of analytics outweigh the potential drawbacks.

As organizations continue to adapt to the demands of Industry 4.0, it is essential to approach
business analytics in cybersecurity with a balanced perspective, recognizing both its
transformative potential and its inherent limitations. By addressing these challenges and
leveraging the strengths of analytics, organizations can enhance their security posture, optimize
resource allocation, and improve their overall resilience against cyber threats. The ongoing
evolution of business analytics technologies and practices will undoubtedly play a critical role
in shaping the future of cybersecurity, making it imperative for organizations to stay informed
and agile in their approach to digital security.
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