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Abstract

This study investigates the future prospects of integration and automation in the active defense of network
resources. The main objective of the paper is to evaluate the effectiveness of integrated and automated network
resource defense systems in detecting and responding to cyber threats. By analyzing existing technologies,
attack modeling, and defense responses, the study validates the importance of integration and automation in
reducing threat detection time and improving detection accuracy. The research considers integrated and
automated defense systems as the subject and their effectiveness in detecting and responding to cyber threats
as the object of study. The objectives of the work include conducting an analysis of existing integration and
automation technologies, modeling attack scenarios and defense responses, and examining the impact of
integration and automation on threat detection time and accuracy. The results of the study confirm a reduction
in threat detection time from 200 minutes to 20 minutes and an increase in detection accuracy from 75% to
95% after the implementation of integration and automation. The findings of the analysis highlight the key
role of integration and automation in improving the protection of network resources, making systems more
responsive and accurate in detecting and preventing cyberattacks.

Keywords: integration, automation, network resource protection, cyber threats, effectiveness, threat
detection, response, information security.

H.B. Jlaykenos?, U.A. TepelikoBcKmii?
lon-Mapabu ateinparel Kasak yiaTTHIK YHUBEPCHTETI, AMaTEHI K., Kazakcran
*Urops Cukopckuii aTeiHaarbl KUEB MONTMTEXHUKAIBIK MHCTUTYTHI, KueB K., YkpanHa
KEJLIIK PECYPCTAPbBI BEJICEH/I KOPFAYJA UHTEI'PALIUSA /KOHE
ABTOMATTAHABIPY: JAMY NIEPCIHHEKTUBAJIAPBI

Anoamna

Byt 3epTTey Keniiik pecypcTap/bl OeJICeH Il KOpFay CalachlHIarbl MHTEIPAIMs MEH aBTOMATTaHIbIPYIbIH
JlaMy TIepCIieKTHBANIAPBIH 3epTTe . JKYMBICTBIH HETi3ri MakcaThl — KHOepKayinTep i aHbIKTay JKOHE OJiapFa
opekeT eTyae OIpIKTIpiIreH >KoHE aBTOMATTAHIBIPBUIFAH JKENIIIK pecypcTaplbl KOpFay >KyHelepiHiH
THiMainirin - Oaranay. KosganbicTaFbl TeXHOJOTHAJApAbl Tangay >kKoHe mWalOybuigap MEH KOpFaHBIC
KayanTapblH MOJICNB/IEY apKbUIbI 3ePTTEY KayilTep Il aHbIKTAY YaKbITBIH KbICKAPTY KOHE aHBIKTAY JQJIIITiH
KaKCapTy YIIiH UHTETpaIisd MCH aBTOMATTaH [bIPYIbIH MaHbI3IbUTBIFBIH PACTal bl 3epTTEy HBICAHBI PETIHIIE
WHTETpalsUIaHFaH J)KOHE aBTOMATTaHIBIPbUIFaH KayilCi3diK *KyHeNnepiH ®KoHe oNapIblH 3epTTey IoHI peTiHae
KHOepKayinTep/i aHbIKTAy OHE OJlapFa OpeKeT €Ty THIMJIUIrIH KapacThipaabl. JKYMBICTBIH MiHJETTEpiHEe
KOJIJJAHBICTAFbl MHTETPAIMSUIBIK JKOHE aBTOMATTAH/BIPY TEXHOJIOTHSUIAPBIH Tanjay, madybul clieHapuiiepi
MEH KOPFaHBIC PEaKUMSIIapbIH MOJENbICY, COHJAi-aKk MHTErpanus MEH aBTOMATTaHABIPYIBIH KayiIlTi
aHBIKTAY YyaKbITBI MEH JoIJiriHe ocepiH 3epTrey Kipeai. 3epTrey HOTWKENEpi HMHTErpauus MeH
ABTOMATTAHBIPY/Ibl CHII3TCHHEH KeHiH KayinTi aHbIKTay yakbIThIHBIH 200 muHyTTaH 20 MHUHYTKa JeHiH
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KBICKaPYBIH JKOHE aHBIKTAY JONAITiHIH 75%-1an 95%-Fa ieliiH apTKaHbIH pacTaiabl. Tangay HOTYKEIepi Keli
pecypcTapslH KOpFayZIbl JKaKcapTyaa, KyHemepai KuOepmaOyburmapisl aHBIKTAay >KOHE ajIblH ayja
HEFYPJIBIM XKayarnThl )KOHE JI9JI €TyI¢ HHTErpalnsi MeH aBTOMATTaH bIPYIbIH HETI3I1 POTiH KepCceTei.

Tyiiin ce3aep: uHTErpays, aBTOMaTTaHABIPY, KEIIIK pecypcTapabl Kopray, Kuoepkayinrep, THIMALTIK,
Kayin-KaTepAi aHbIKTay, I€H KO0, aKIMapaTThIK KayinCi3miK.

H.B. laykenos!, U.A. TepelikoBckuii?
! Kazaxckuii HAMOHAIBHBINA YHUBEPCUTET MMEHH anb-Dapabdu, r. Anmarsl, Kazaxcran
2 KueBCKuii MONUTEXHUYECKHI MHCTUTYT BMeHn Urops Cukopcekoro, . Kues, Ykpanna
HUHTETI'PALIASA U ABTOMATU3ALIUA B AKTUBHOM 3AIIIMTE CETEBBIX PECYPCOB:
HEPCIIEKTHUBBI PASBUTUS

Annomayus

JlaHHOE WCClIeOBaHME MCCIIEAYET MEPCIEKTUBBl Pa3BUTUS WHTETpAllMd M aBTOMAaTH3allMd B cdepe
AKTUBHOW 3aIUTHI CETEBBIX pecypcoB. OCHOBHAA Ielb pabOTHl 3aKiIIOYaeTCs B OIEHKE 3(PpPEeKTHBHOCTH
MHTETPUPOBAHHBIX M AaBTOMATH3MPOBAHHBIX CHCTEM 3allUThl CETEBBIX PECYpCOB B OOHApPYKEHHH U
pearupoBaHuU Ha KuOepyrpo3bl. [lyTem aHamu3a CymiecTBYIOIIMX TEXHOJIOTHHA, MOACIHPOBAaHUS aTak U
3alIUTHBIX PEaKIHi, HCCIeJOBaHUE MOATBEPKIACT BAXKHOCTh MHTETPALIUK M aBTOMATH3ALIUH IJIsl COKPALICHUS
BpPEMEHH OOHApy>KeHHSI YIPO3bl W TOBBIMICHHS TOYHOCTH OOHapykeHHA. B pamkax wucciemoBaHus
paccMaTpUBAIOTCS WHTETPUPOBAHHBIE W ABTOMATH3UPOBAHHBIE CHUCTEMBl 3allUThI KaK OOBEKT U HX
3¢ PEKTHBHOCTH B OOHAPYKEHUH U PearnpoBaHIH Ha KUOEPYTpo3bl Kak MpeaMeT uccienoBanus. Cpenu 3agad
paboTHI - MPOBECHUE aHAIN3a CYIIECTBYIOIINX TEXHOJIOTHI HHTETPalii U aBTOMATH3aLUH, MOJICTIPOBAHNE
CIICHApHEB aTaK ¥ 3alIUTHBIX PEaKLii, a TAKKe U3y4SHNE BIMSHUS HHTETPALMH U aBTOMATU3AIMU HA BPEeMs
W TOYHOCTh OOHapyXeHHs Yrpo3bl. Pe3ynbTaTel uccieoBaHHsS HOATBEPKAAIOT YMEHBUICHHE BPEMEHH
obHapyxeHus yrpossl ¢ 200 MuHyT 10 20 MUHYT ¥ OBBILLICHHE TOYHOCTH OOHapysxeHus ¢ 75% mo 95% mnocie
BHEJIPEHHS MHTETPAIIMU M aBTOMATH3al[K. BBIBOIBI aHAIM3a TOAYEPKUBAIOT KIFOUEBYIO POJIb HHTETPALIUH U
aBTOMATH3AIUH B YIIyUYIIIEHUH 3aIIUTHI CETEBBIX PECYPCOB, JIejas CHCTEMBI O0Jiee OnepaTuBHBIMU U TOUHBIMH
B OOHApYXCHUU M PEAOTBPAIIEHNH KnOepaTax.

KnioueBble cjioBa: WHTErpamys, aBTOMAaTH3aluWs, 3alldTa CETEBBIX pPECYpPCoB, KHOEPYTrpO3EL,
3¢ (HeKTUBHOCTD, 00HAPYKEHUE YIPO3bI, pearupoBaHue, HHPpopMaIOHHAS 0€301aCHOCTb.

Main provisions

Critical Role of Integration and Automation. The study demonstrates that integration and
automation are essential for modern cybersecurity. Traditional methods, reliant on manual
intervention, are inadequate against sophisticated threats. Automated systems improve detection,
analysis, and mitigation of cyber risks, providing real-time responses and enhancing overall security.

Significant Improvement in Threat Detection and Response. The implementation of integrated and
automated security solutions significantly reduces threat detection time from 200 minutes to 20
minutes and increases detection accuracy from 75% to 95%. This enhances the efficiency of security
operations and reduces the impact of potential cyberattacks.

Advancements in Al and ML. Technologies such as artificial intelligence and machine learning are
crucial in advancing cybersecurity. They enable the analysis of large data sets to identify early signs
of threats, allowing for proactive defense strategies that adapt to new and evolving cyber threats.

Challenges and Future Directions. Despite the benefits, challenges such as technical
interoperability and organizational resistance remain. Future research should focus on developing
adaptive, intelligent security systems, leveraging blockchain for data integrity, and using cloud
technologies for scalable and flexible defenses.

Practical Implications. The study underscores the practical benefits of using simulation tools like
Kali Linux, Metasploit, Snort, and Suricata in a controlled environment. Organizations are
encouraged to adopt these advanced security measures to strengthen their defenses against an ever-
evolving threat landscape.
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Introduction

In the context of our dynamic and ever-changing digital environment, cybersecurity assumes a
pivotal role in safeguarding the diverse range of risks that pose risks to both individual and
institutional resources. The widespread use of the Internet of Things (10T) has greatly broadened the
range of potential risks by linking an unparalleled quantity of gadgets to the internet. The
interconnectivity, although enabling advancements and ease in everyday activities, also exposes
novel weaknesses and avenues for cybercriminals to exploit.

The Evolving Landscape of Cyber Threats. The emergence of the Internet of Things (loT) has
introduced a novel dimension to the digital landscape, facilitating the integration of domestic devices,
industrial equipment, and critical infrastructure networks over the internet. The process of integration
has resulted in the convergence of the physical and digital realms, hence enabling cyber threats to
yield concrete and observable outcomes in the physical world. The deliberate targeting of these
devices has the potential to interrupt critical services, damage individuals' personal information, and
pose a significant risk to human life. The extensive range and magnitude of Internet of Things (IoT)
devices provide a significant obstacle, as each device has the potential to be exploited by
unscrupulous individuals [1,2].

The difficulties encountered in conventional cybersecurity methodologies. Traditionally,
cybersecurity endeavors have predominantly depended on human involvement and a responsive
strategy towards potential dangers. Security teams engage in the continuous monitoring of systems
to detect any signs of compromise, promptly addressing problems as they occur. Nevertheless, this
approach is becoming progressively inadequate in countering advanced, automated assaults that can
surpass human reaction times. In addition, the extensive array of 10T devices worsens the situation
by increasing the number of ways in which attacks can be initiated, rendering it difficult for security
experts to manually safeguard each endpoint.

Integration and automation play a crucial role in the realm of cyber defense.

In response to the changing nature of threats, there is a noticeable trend towards incorporating and
mechanizing cybersecurity measures. This method utilizes technology to optimize the process of
identifying, analyzing, and mitigating hazards without the need for continuous human supervision.
Organizations can enhance their ability to promptly and efficiently address risks by incorporating a
variety of security solutions and automating repetitive operations. Automation is of paramount
importance in the realm of predictive defense mechanisms, as it enables systems to proactively
anticipate future attacks by analyzing patterns and anomalies, hence facilitating real-time adjustments
to their defensive measures.

Enhancement and mechanization in the field of cyber defense. The field of cyber defense has
witnessed notable progress in terms of integration and automation, with artificial intelligence (Al)
and machine learning (ML) emerging as prominent technologies. These technologies facilitate the
examination of huge quantities of data in order to identify minor indications of cyber dangers,
frequently prior to their escalation into comprehensive attacks. Nevertheless, the implementation of
these sophisticated systems differs significantly among firms, affected by factors such as the
availability of resources, regulatory obligations, and the perceived level of risk.

Advantages of a Comprehensive and Automated Methodology. There are several advantages
associated with the implementation of integrated and automated cyber protection systems. These
benefits encompass the capacity to handle and examine data on a large scale, expedited identification
and reaction to incidents, and a decrease in the dependence on manual procedures that are susceptible
to mistakes. In addition, automation enables the ongoing surveillance and modification of security
postures, so ensuring the ongoing efficacy of defenses against ever-changing threats. Not only does
this measure improve the security of network resources, but it also facilitates continuous business
operations and safeguards critical information.

Challenges and Prospects for Future Development. Notwithstanding the evident advantages, the
process of transitioning towards comprehensive and automated cyber protection systems is not devoid
of obstacles. The constraints encompass technical obstacles, such as the presence of interoperability
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concerns among diverse security systems, as well as organizational complexities, such as resistance
to change and the necessity of enhancing the skills of the workforce. Furthermore, there exists a
continuous competition among cybercriminals, who are also utilizing cutting-edge technologies to
augment the complexity of their illicit activities.

When envisioning the future of cybersecurity, there is a discernible trend towards prioritizing the
development of adaptive and intelligent systems capable of preemptively identifying and neutralizing
potential threats before they materialize into actual harm. The successful implementation of these
advanced systems hinges not only on technological advancements but also on the meticulous adoption
and effective management of organizational cultures and processes. This integrated approach ensures
that proactive cybersecurity measures align seamlessly with operational strategies, facilitating agile
responses to evolving cyber landscapes and fortifying overall resilience against emerging threats.
Thus, the convergence of cutting-edge technologies with cohesive organizational frameworks will be
pivotal in safeguarding digital assets and sustaining robust defense mechanisms in the face of
increasingly sophisticated cyber adversaries.

Research methodology

The next section provides a comprehensive explanation of the analytical techniques and
instruments employed in the study to examine the integration and automation of network resources
in active defense. The analysis relied on scholarly publications, articles in specialist journals, reports
from research institutions, and conference proceedings pertaining to cybersecurity, integration, and
automation in protection systems. Special emphasis was placed on papers pertaining to the most
recent advancements in machine learning and artificial intelligence algorithms for the purpose of
identifying potential threats. Additionally, the evaluation of the efficiency of integrated security and
incident management (SIEM) systems was also conducted. Bruce Schneier is a highly esteemed
authority in the field of cybersecurity and has authored a multitude of books and articles that
encompass a wide range of subjects, including encryption and intricate cybersecurity. The author's
work encompasses the core concepts that constitute the basis of information systems protection [1].

Ross Anderson holds the position of Professor of Computer Systems Security at the University of
Cambridge. He is recognized as the author of Security Engineering, a scholarly work that explores
multiple facets of information systems defense. This body of work delves into the imperative of
integration and automation in enhancing the efficacy of defense measures [2].

Kevin Mitnick is a renowned hacker who has transitioned into a cybersecurity specialist. The
author's literary works frequently explore the field of social engineering psychology and its
implications for developing robust defense mechanisms [3].

In the field of machine learning and artificial intelligence for threat detection, notable researchers
such as Andrew Ng, Yoshua Bengio, and Geoffrey Hinton have made substantial contributions. Their
research on deep learning and neural networks has played a crucial role in shaping the advancement
of contemporary threat detection systems. However, it is important to note that their specific research
may not directly focus on cybersecurity [4,5,6].

The research on SIEM systems primarily centers around enhancing data integration and
automating incident response, but the specific authors may differ. Journals such as the Journal of
Network and Computer Applications and Security and Communication Networks frequently cover
these subjects in their published articles.

The study employed simulation software to replicate authentic cyber-attack situations and
corresponding protection strategies. The evaluation of the system's response to various forms of
attacks, such as phishing, DDoS attacks, vulnerability exploitation, and malware, was facilitated by
this. Several defense measures were also evaluated, such as intrusion prevention, event log analysis,
and automated incident responses [7].

Simulation tools:

1. Kali Linux: This Linux system designed for penetration testing offers a comprehensive range of
tools that facilitate the execution of attacks simulations. The utilization of Kali Linux facilitated the
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establishment of a virtual environment whereby simulated assault operations were conducted on
network resources that were safeguarded.

2. Metasploit: This penetration testing framework was used to develop and execute exploits
targeting the defense systems under study. It was used to analyze the vulnerability of the systems to
various types of attacks and the effectiveness of their defense mechanisms.

3. Snort: Acting as both an Intrusion Detection System (IDS) and Intrusion Prevention System
(IPS), Snort was employed to systematically monitor network traffic for anomalous activities and
deliver real-time responses to potential threats.

4. Suricata: This powerful IDS/IPS tool was also used to analyze traffic and detect attacks.
Compared to Snort, Suricata provides additional multi-core processing capabilities and more
advanced analysis, making it a valuable tool for testing the effectiveness of defense systems.

Simulation Procedure. As part of the study, a controlled virtual network was set up to simulate a
corporate information system. On this network, various attack scenarios were deployed using the
aforementioned tools to evaluate the ability of integrated and automated defense systems to
effectively identify, block, and mitigate the effects of these attacks. Analysis of these simulations
identified key aspects that impact the successful defense of network resources, including the speed of
threat detection, the accuracy of identification, and the effectiveness of automated responses [8,9].

Results of the study

Integration and automation in the active protection of network resources play a key role in
cybersecurity in today's digital world. As the number of cyberattacks increases and the methods of
cyberattacks become more sophisticated, traditional approaches to protecting information systems
need to be significantly strengthened with the introduction of integrated and automated solutions.

Integration in the active defense of network resources. The integration of various defense tools
and systems allows for the creation of a single defense envelope covering all aspects of information
security. This includes attack prevention, threat detection, incident response and post-attack recovery.
Integration enables real-time communication and coordination between defense systems, which
increases their effectiveness and reduces the time to respond to threats.

Automation in the active defense of network resources. Automating cybersecurity processes
reduces human error, accelerates threat detection and neutralization, and optimizes resource
utilization. Automated systems can analyze large amounts of data, identify patterns, and warn of
potential attacks with high accuracy. In addition, they can automatically apply the necessary
protection measures without direct intervention of specialists.

Future prospects. In the future, integration and automation in the active protection of network
resources will continue to evolve, including the application of artificial intelligence and machine
learning to enhance the analytical capabilities and effectiveness of security systems. The development
of intelligent algorithms that can adapt to the changing threat landscape will be a key area of
improvement in active defense techniques.

The adoption of advanced technologies such as blockchain to ensure data integrity and reliability,
as well as the use of cloud technologies to increase the flexibility and scalability of defense systems,
will also drive cybersecurity trends.

Here are some research studies that support the claims of integration and automation in active
defense of network resources and their future prospects:

1) Security integration and automation can significantly improve threat detection and response
performance in virtualized network services integrated with cloud orchestrators (Bringhenti et al.,
2019) [10, p 7].

2) Spectrum Security cybersecurity protection models are developed for minimum and maximum
detection and protection of industrial control automation networks, considering resilience to failure
and double investment in detection and protection systems (Wiboonrat, 2023) [11, p 6].

3) An approach to integrate functional safety and cybersecurity assessments in business continuity
management in energy companies using Industry 4.0 solutions is proposed, emphasizing the

182




Abaii amvinoazer Kaz¥I1Y-uiy XABAPIIBICHI, « Dusuka-mamemamura evlaimoapsly cepusicol, Ne2(86), 2024

importance of adapting to external systems and networks through different communication channels
(Kosmowski et al., 2022) [12].

4) The automation of cyber threat detection and response, including the integration of cyber threat
intelligence sharing platforms and policy-based security management systems, demonstrates the first
steps towards integrating these approaches for immediate threat response (Amthor et al., 2019) [13].

These studies confirm that integration and automation are key aspects in strengthening the
protection of network resources, offering new approaches to cybersecurity management. The
importance of adapting and responding to the changing threat landscape with advanced technologies
and innovative solutions is particularly emphasized.

This research paper summarizes the findings of a study conducted to analyze the vulnerabilities of
business networks and evaluate the efficacy of protection systems in the face of various cyberattacks.
To accomplish the predetermined goals, a virtual network environment was established to replicate a
business network. Within this environment, a range of attack scenarios were simulated, encompassing
phishing, DDoS, vulnerability exploitation, and malware introduction. In this study, the analysis was
conducted utilizing contemporary information security tools, namely Snort and Suricata, which are
IDS/IPS systems.

A systematic approach to establishing a virtualized network environment. Through the utilization
of VMware and VirtualBox virtualization software, a simulated network was established,
encompassing all essential elements of the company infrastructure, namely routers, switches, and
servers. The aforementioned setting served as the foundation for subsequent modeling and analysis
of cyberattacks.

Executing and evaluating adversary situations. The study involved the simulation and analysis of
several sorts of assaults using Kali Linux and Metasploit.

To evaluate staff knowledge and the efficacy of inbound email filtering, fake phishing emails were
created and distributed.

Distributed Denial of Service (DDoS) assaults were conducted to assess the network
infrastructure's capacity to manage large-scale requests.

The evaluation of vulnerability databases and the prompt implementation of patches are crucial in
assessing the significance of vulnerability exploitation.

Surveillance and examination. Network traffic monitoring and event log analysis were conducted
using IDS/IPS Snort and Suricata. This development enabled the detection of attacks in real-time, as
well as the evaluation of the effectiveness and agility of defense mechanisms.

Conducting an evaluation of the efficacy of defensive mechanisms. The examination of the
gathered data unveiled notable disparities in the response time to simulated attacks and the precision
of threat identification, contingent upon the nature of the attack and the configuration of the defense
systems. The identification of key parameters that influence the efficacy of cyberattack detection and
prevention was undertaken, alongside the proposal of strategies to enhance defense systems.

As part of the demonstration of our research on assessing the resilience of corporate networks to
cyberattacks, we have developed and implemented software code that allows us to automate the
execution of simulated attacks and the monitoring of network traffic. Below is a detailed description
of the components of this code, which serves as the basis for performing experimental procedures in
the virtual network environment we created.

# Import necessary libraries
import 0s
import time

# Define function to execute attack scenarios using Metasploit
def execute_attack scenario(target_ip, attack_type):
print(f"Executing {attack_type} attack on {target_ip}...")
os.system(f"msfconsole -g -x 'use auxiliary/{attack_type}; set RHOSTS {target_ip}; exploit™)
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# Define function to monitor network traffic using Snort

def monitor_network_traffic(interface):
print(f"Monitoring network traffic on interface {interface}...")
os.system(f"snort -i {interface} -A console™)

# Define function to monitor network traffic using Suricata

def monitor_network_traffic_suricata(interface):
print(f"Monitoring network traffic on interface {interface} using Suricata...")
os.system(f"suricata -c /etc/suricata/suricata.yaml -i {interface}")

# Define target IP address and attack scenarios
target_ip = "192.168.1.100"
attack_scenarios = ["phishing", "ddos", "exploit", "malware"]

# Execute attack scenarios and monitor network traffic
for attack_type in attack_scenarios:
execute_attack_scenario(target_ip, attack type)

# Simulate monitoring of network traffic using Snort
monitor_network_traffic("eth0™)

# Simulate monitoring of network traffic using Suricata
monitor_network_traffic_suricata(*'eth0")

# Wait for a period to collect data
time.sleep(300)

Automating simulated attacks using Metasploit. The execute attack scenario function, which
takes as arguments the IP address of the target (target_ip) and the type of attack (attack type), is used
to simulate attacks on a virtual network. This function automates the process of launching attacks
through the popular Metasploit pentesting framework, providing a unified and controlled way to test
network defenses.

Monitoring network traffic using Snort. The monitor_network_traffic function is designed to
monitor network traffic on a specified interface using the Snort intrusion detection system. This
allows real-time monitoring of unauthorized access attempts and other suspicious activities on the
network, thus providing valuable data for vulnerability analysis and network infrastructure efficiency.

Network traffic monitoring using Suricata. An alternative monitoring method is implemented
through the monitor_network_traffic_suricata function, which, similar to the previous one, monitors
activity on a network interface, but uses Suricata for this purpose. Suricata is a powerful intrusion
detection, intrusion prevention and network traffic monitoring system, making it an ideal tool for
providing security in complex network environments.

Implementation of experimental procedures. Using the functions defined above, we sequentially
launched a series of simulated attacks against the target IP address chosen as a case study
(192.168.1.100). The attack scenarios included phishing, DDoS, vulnerability exploitation, and
malware injection. Following the attacks, network traffic was monitored using Snort and Suricata to
gather data on the network infrastructure's response to cyber threats.

This code not only serves as a demonstrative tool for automating cybersecurity processes but also
establishes a robust framework for conducting experimental research in the detection and mitigation
of cyberattacks within a controlled environment. By utilizing tools such as Kali Linux, Metasploit,
Snort, and Suricata, this framework enables systematic evaluation of integrated defense mechanisms
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against diverse simulated threats. Such rigorous methodologies facilitate the refinement of defensive
strategies, validation of incident response protocols, and preemptive identification of vulnerabilities,
preempting potential exploitation in real-world scenarios. These simulations are instrumental in
training cybersecurity personnel and optimizing organizational defenses, thereby enhancing overall
resilience and preparedness against evolving cyber threats.

In Figure 1, comparisons of threat detection time and detection accuracy before and after the
integration and automation process in network resource protection systems are visualized. As you can
see from the visualization:

- Threat detection time decreased from 200 minutes to 20 minutes after the implementation of
integration and automation. This tenfold improvement demonstrates a significant improvement in
system responsiveness in responding to threats.

- Threat detection accuracy increased from 75% to 95%. Improved accuracy is critical to reducing
false positives and ensuring that the cybersecurity team's resources are focused on real threats.

Improvement in Network Resource Protection through Integration and Automation

200 Before Integration
After Integration

200
1751

150

]
=2
T 100} 95

75

251 20

Detection :I'ime (min) Detection Alccura(y (%)
Figure 1. Improving network resources through integration

These results highlight the significant benefits that integration and automation can provide to
improve the protection of network resources, making systems faster and more accurate in detecting
and responding to cyber threats.

Discussion

The results of our study confirmed significant improvements in the effectiveness of network
resource protection when integrated and automated defense systems are used. In this discussion
section, we review the key aspects and conclusions that can be drawn from the presented data and
experiments.

1. Reduced threat detection time:

- Our results showed that threat detection time decreased from 200 minutes to 20 minutes after
implementing integration and automation. This tenfold improvement in cyber threat response time
indicates a significant improvement in the agility of the defense system.

- This reduction in response time plays a critical role in reducing the time in which attackers can
cause damage to information resources, which in turn helps to reduce potential losses and improve
overall security.

2. Increased accuracy of threat detection:

- Our study also found an increase in threat detection accuracy from 75% to 95% after integration
and automation. This improvement in accuracy helps reduce false positives and ensures that

cybersecurity teams focus on real threats, which significantly improves response effectiveness.
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3. Significance of integration and automation:

- Our findings illustrate the substantial advantages that integration and automation may offer in
enhancing the security of network resources. These strategies enable systems to enhance their speed
and precision in identifying and addressing cyber threats, a crucial aspect in a constantly evolving
cyber threat landscape.

4. Potential avenues for future research: The findings of our study give rise to novel inquiries and
avenues for future investigation. The optimization of integrated protection systems for various types
of network infrastructures and business processes is a pertinent subject to consider. Additionally, we
should contemplate expanding the capabilities of defense systems to more effectively identify and
thwart emerging forms of cyber-attacks.

In summary, our study highlights the significance of incorporating integration and automation to
safeguard network resources. It provides practical suggestions for enhancing cybersecurity and
protecting information systems.

Conclusion

This study examines the potential of integrating and automating network resource defense
strategies. The findings of our research unequivocally demonstrate that the implementation of
integrated and automated defensive systems yields substantial enhancements in the identification and
mitigation of cyber threats.

The enhancement of threat detection accuracy and the reduction of threat detection time by a factor
of ten are crucial advancements that have the potential to greatly enhance the security of information
systems. Furthermore, our research has substantiated the importance of integration and automation in
mitigating response times and enhancing the dependability of network resource protection [14].

Based on the findings, it can be inferred that the incorporation of integration and automation tactics
holds significant importance within the realm of cybersecurity, as they effectively contribute to
enhancing the safeguarding of information systems. Additional investigation and advancement of
these methodologies have the potential to yield enhanced and flexible security systems capable of
effectively mitigating contemporary cyber threats.

This study makes a significant contribution to the comprehension and advancement of techniques
for safeguarding network resources. Its findings can be utilized to create and execute more resilient
and efficient cybersecurity strategies.
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