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MODERN APPROACHES TO INFORMATION SECURITY: ANALYSIS
OF INTRUSION DETECTION, FIREWALLS AND AUDITING IN THE
CONTEXT OF ORGANIZATIONAL DATA PROTECTION

Today s business environment presents organizations with growing information security challenges.
The threats posed by cyber-attacks and the leakage of sensitive information require effective and
innovative approaches to data protection. This paper explores a combination of tools and techniques,
including intrusion detection system (IDS), firewalls, and information security auditing, as key elements
of organizational data protection.

The paper provides a detailed overview of each of these components and discusses their roles in
information security. For an intrusion detection system, its ability to detect and respond to different types
of attacks in real time is investigated. For firewalls, consider how they restrict access to network resources
and regulate traffic. Finally, information security audits act as a means of assessing the effectiveness
of security measures and identifying weaknesses. Statistical data and best practices are presented to
support our recommendations. This article discusses the integration of these systems in a comprehensive
information security strategy and provides tips for maximizing data protection in today's digital world.

This article provides valuable guidance for organizations seeking to maintain top-tier information
security and effectively protect sensitive information from ever-changing cyber threats.

Key words: IDS, firewalls, information security audits, networks, cyber threats.

Introduction. Today’s world of information technology has brought many innovations
and opportunities but is also accompanied by increased threats to information security. Ev-
ery day, organizations face increasing risks of cyberattacks, data breaches and other threats
that can significantly damage their operations and reputation. In such a context, securing
data and infrastructure becomes the number one priority for organizations of all sizes.

Intrusion Detection Systems (IDS) are one of the key components of an information
security strategy. These systems are an integral part of protecting information and network
infrastructure. In this article, we examine the nature and importance of intrusion detection
systems and evaluate the current approaches they use to identify potential threats.

Result and discussion. Intrusion detection systems: Intrusion Detection Systems
(IDS) are a set of technologies and techniques designed to detect suspicious activity and
potential intrusions into computer systems and networks. The primary purpose of IDS is to
monitor network and host-based activity to detect anomalies that could indicate potential
security threats.
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Network Intrusion Detection Systems (NIDS) focus on monitoring network traffic and
analyzing data packets transmitted on a network. They can detect attacks, such as introduc-
tions through network vulnerabilities, as well as anomalies in network traffic that indicate
potential security incidents.

Host-based intrusion detection systems (HIDS), on the other hand, are installed on spe-
cific hosts, such as servers and workstations, and monitor their local logs and activity. HIDS
can detect host-specific attacks and anomalies, as well as monitor changes to system files
and settings.

Modern approaches to intrusion detection. Intrusion detection systems are constantly
evolving and improving to counter increasingly complex and sophisticated cyber threats.
One of the most important areas of modern approaches to IDS is the application of machine
learning and artificial intelligence.

Research in machine learning and IDS indicates the potential for these techniques to
detect anomalies more accurately and quickly. Machine learning models can analyze large
amounts of data and identify unusual patterns that might have gone undetected by tradi-
tional detection methods [1].

Modern IDSs also actively use Big Data analysis techniques, which allow efficient pro-
cessing and analysis of massive amounts of information [2]. This is particularly important
in the context of modern networks, were data flows in huge volumes. Processing and ana-
lyzing such data can help identify irregular patterns and anomalies indicative of potential
security incidents.

In addition, modern IDSs are increasingly integrated with other components of infor-
mation security systems, such as firewalls and auditing systems. This allows for a com-
prehensive security system that can not only detect incidents but also respond to them in
real time [3].

Applying advanced intrusion detection approaches can help organizations improve their
ability to respond to cyber threats and protect valuable data. However, it is important to
remember that information security is a continuous and multifaceted process that requires
constant monitoring, analysis and updating of approaches and technologies.

Firewalls: Information security advocates. In today’s digital world, where data and
information play a key role, information security is becoming increasingly important. The
security of data and computer systems comes first, and one of the main tools in this area are
firewalls. In this section of the article, we will look at what firewalls are, what role they play
in information security, and compare different types of firewalls. A firewall is a software
or hardware tool designed to control and monitor the flow of data between computers or
networks. Its purpose is to secure data and computer systems by filtering network traffic and
enforcing access rules.

Roles of firewalls in information security

1. Protection against external threats

Firewalls play an important role in protecting computer systems and networks from
external threats such as hacker attacks, viruses, and malware. They act as a barrier, controlling
and filtering incoming and outgoing network traffic. This prevents unauthorized access and
protects valuable data.

2. Access control and security policies
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Firewalls allow you to customize security rules and policies for your network.
Administrators can determine who has access to network resources and what actions are
allowed or denied. This provides granular control over the network and enhances overall
security.

Figure 1 — Firewall vendors

Figure 1 demonstrates the important role of firewall vendors in providing information
security to organizations. These vendors provide specialized firewalls and network traffic
controls that limit unauthorized users’ access to critical resources and provide a first line of
defense against cyber threats [4]. Their solutions play an important role in creating strong
network barriers and securing an organization’s data.

Comparison of different types of firewalls

There are several types of firewalls, each with its own features and benefits:

1. Network firewalls:

Network firewalls are typically installed at the individual computer or device level.
They control traffic at the level of a particular machine and can be software or hardware
based. Network firewalls are suitable for protection against localized attacks and have a low
entry threshold.

2. Firewalls:

Firewalls sit between different networks and control traffic between them. They are
typically used at higher layers of the network architecture and provide centralized control
of traffic between different parts of the network.

3. Hardware and software firewalls:

Hardware firewalls are physical devices that are installed between networks. They
provide high performance and can handle high traffic volumes. Software firewalls, on
the other hand, operate at the operating system level and can be installed on ordinary
computers [5].
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Figure 2 — NGF market in the USA

The 2-figure figure presents statistical information about the intrusion detection system
(NGF) market in the United States. This graph shows data on the market share held by NGF
and its dynamics in the global information security industry [6].

Information security audit. An information security audit is an important tool
in securing an organization’s data and networks. This process is a systematic and
independent review of the security system to identify vulnerabilities and verify
compliance with the organization’s standards and policies. Important aspects of
information security auditing are threat detection, risk assessment and the development
of remediation measures. Let’s take an in-depth look at how auditing helps in ensuring
data security in an organization:

1. Identifying vulnerabilities and weaknesses

The main purpose of an information security audit is to identify vulnerabilities and
weaknesses in the system. According to the Verizon 2021 Data Breach Investigations Report
(DBIR), more than 85% of data breach incidents were due to vulnerabilities that were known
to the attackers ahead of time [7]. This includes analyzing network device configurations,
checking for necessary patches and updates, assessing the quality of passwords and accesses,
and many other aspects.

Identified vulnerabilities can be immediately remediated, which significantly increases
the overall level of security. Through auditing, organizations can ensure that they are not
leaving unexplored holes in the system that could be a target for attackers.

2. Assessing compliance with policies and standards

Compliance with internal security policies and standards, as well as external regulatory
requirements, is an important aspect of ensuring data security. According to the PwC Global
State of Information Security Survey 2021, information security breaches related to non-
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Figure 3 — Verizon 2021 Data Breach Investigations Report (DBIR)

compliance with standards and policies account for a significant portion of all security
incidents [8].

An information security audit helps ensure that all necessary regulations and standards
are met.

3. Unauthorized access detection

One of the most important aspects of information security auditing is detecting
unauthorized access to data and systems. By monitoring audit logs, analyzing network
traffic, and identifying unusual user activity, auditors can detect security incidents in real
time.

According to IBM’s Cost of a Data Breach Report 2021 study, increased to $4.24 million.
With this approach, organizations can respond to threats quickly and effectively, preventing
potential incidents that could have had serious consequences [9].

4. Improved security system

The results of an information security audit can serve as a basis for improving an organi-
zation’s security system. Based on identified vulnerabilities and auditors’ recommendations,
organizations can develop specific action plans to strengthen data protection and prevent
future incidents.

This process involves not only technical aspects, but also employee training and aware-
ness. Since an organization’s employees may be its greatest vulnerabilities, training them
to follow secure practices and recognize threats is an important step in keeping data secure.
In conclusion, information security audit plays an important role in ensuring data security
in an organization. It helps to identify vulnerabilities, comply with standards, detect unau-
thorized access, and improve security. It is an integral part of a comprehensive strategy to
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Figure 4 — IBM Cost of a Data Breach Report 2021

protect an organization’s data and networks. Adequate auditing helps to reduce risks and
increase the confidence of clients and partners.

5. Employee training and awareness

The audit may also emphasize the need for information security training for em-
ployees. An organization’s employees may be its greatest vulnerabilities and training
them to follow safe practices and recognize threats can significantly reduce the risk of
incidents.

Conclusions. In this article, we looked at the important role of information security au-
diting in ensuring data protection in an organization. Various aspects of information security
are explored, presenting an analysis of intrusion detection systems, firewalls, and auditing
in the context of organizational data protection.

Intrusion detection systems help identify potential threats and attacks, providing a real-
time response to them. Firewalls play an important role in filtering network traffic and
protecting the perimeter by preventing unauthorized access. An information security audit
identifies vulnerabilities, assesses compliance with policies and standards, and helps detect
unauthorized access so that security can be strengthened.

According to recent statistics, data breaches and information security breaches are be-
coming increasingly common and can lead to serious financial and reputational losses. This
emphasizes the importance of using up-to-date security tools, including intrusion detection
systems, firewalls, and information security auditing.

All data security efforts are critical to maintaining the confidentiality, integrity, and
availability of information. In today’s world where threats are constantly evolving, ad-
hering to data security best practices, and conducting regular audits is a necessity for
organizations looking to protect their valuable resources and ensure long-term sustain-
ability.
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AKIAPATTBIK KAYIIICI3AIKTI KAMTAMACDI3 ETVIIH 3AMAHAYU
TOCLIJEPI: YIBIM/BIK JEPEKTEPII KOPFAY KOHTEKCIHJETT
UHTPY3USIHbI AHBIKTAY, BPAHIMAYJP KOHE AYIUT KYUECIH TAJIIAY

Kasipei 3amanzel ickepiix opma yublmoapobly aioblHa aKnapammaolk Kayincizoik caiacblHod 6cin Keie
Hcamyamn covlH-mezeypinoepoi Kotivin omoip. Kubepuiadyvinoap men Kynus aknapammoly agvln Kemyine
batlnanvicmel Kayinmep oepekmepoi KOpayObly MUiMOi HeaHe UHHOBAYUSILIK MACIIOePiH Kadicem emeoi.
Byn maxanaoa yiivimowix depekmepoi Kopeayovly Heeizei diemeHmmepi peminoe UuHmpy3usHvl AHbIKIMAY
acytiecin (IDS), 6panomayspnepoi sicane aknapammolk Kayincizoik ayOumin Koca aneanod, Kypanoap mex
20icmepOiH HCUBIHMbBIZbL 3epmmeneoi.

JKymvicma ocvl komnonenmmepoiy apKalCbiCoiHa e2oiceli me2dicelini WOy AHCacanaobl Jicone 01apobly
aknapam Kayincizoiein kKammamacwiz emyoezi ponoepi Kapacmulpliadsl. HHmpy3usHsl AHbIKMAy Hcyiect
Vit OHbIY Wadybii0apobly pMypi mypiepin aublKmay Jicone o1apaa HaKmbul YaKblm pejcuminoe jHcay-
an bepy xabinemi sepmmendi. bpanomayspaep sceninik pecypcmapaa Ko scemkizyoi Kaiau uwekmeuminin
Jicone mpaghukmi Kanau pemmeiuminin Kapacmoipaowsl. Convimen, Axnapammulk Kayincizoik ayoumi
Kayincizoik wapanapelibly muimMOiniein 6azanay s#ane aacis Heepiepoi aHbiKmay Kypaivl peminoe apexem
emedi. bi30iH ycoiHblcmapbimbl30bl KOIOAUMbIH CIAMUCTIUKALILIK MATIMEmmep MeH y30ik macipubenep
yevinviazan. Maxanada ocul Jcytienepoiy unmezpayusianean aknapammuol Kayincizoik cmpameeusicolia
UHMe2PAYUACHL MATKBLIAHAObL JCIHE KA3Ipel YUGpivlk anemoe depekmepoi Kopaayovl 6apblHuia apmnivl-
Py botiviHwa kewecmep bepineen.
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byn maxana aknapammuix Kayincizoikmi dco2apvl deneeiioe ycmayea JicoHe KYnusi aknapammol
yHemi e32epin omulpameil KubepkayinmepoeH muimoi Kopeayaa YMMuLIAmMblH YUbIMOAp YUiH KYHObl
HYCKQYIblK YCbIHAOLL.

Tyitin ce30ep: IDS, bpanomayspiep, aknapammuli Kayincisoik ayoumi, dceninep, Kubepkayin.
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COBPEMEHHBIE ITOAXOAbI K OGECIIEYEHUIO TH®OPMAIIMOHHOM
BE3OINACHOCTH: AHAJIN3 CUCTEMbBI OGHAPY KEHUSA BTOPKEHU,
BPAHJIMAY3POB U AYIUTA B KOHTEKCTE OPTAHU3AIIMOHHOM
SAIUTHBI JAHHBIX

Cospemennoe 0enosoe oKpydcenue Cmasum neped Opeanu3ayusamu pacmyuue 8bl308bl 8 001acmu
ungopmayuonHol besonacnocmu. Yeposvl, céazaumvie ¢ KUbepamaxami u ymeykou KOHOUOeHYUarbHou
ungopmayuu, mpedyiom 3phexmusHbix U UHHOBAYUOHHBIX NOOX0008 K 3auume OaHHbIX. B dannou cma-
mbe ucciedyemcs Co80KyNnHOCHb CpeoCcme U Memooos, GKII0UAs CUCmeMy OOHAPYICEHUS GIMOPICEHUL
(IDS), bpanomayspel u ayoum uHGOpMaAyUOHHOU 6E30NACHOCTIU KAK KIIOYEBble dNEeMEHNMbl OP2AHUZAYU-
OHHOU 3aUumvl OGHHBIX.

B pabome npedcmasien noopodubiil 0030p KaicO020 U3 IMUX KOMIOHEHMOS U PACCMOMPEHbL UX
ponu 6 obecneuenuu dezonacnocmu ungopmayuu. s cucmemsvlt 0OHAPYIHCEHUS BMOPIHCEHULL UCCTIE006A-
Ha €€ cnocooHOCMb 0OHAPYIHCUBATL PAZTUYHBLE MUNbL AMAK U PeAsUpo8antb Ha HUX @ PEalbHOM 6PEeMEHU.
Hns bpanomayspos paccmompensl, KAk OHU 02PaHUMUBaIom 00CHyn K CemesbiyM pecypcam u pecyiupyiom
mpacgux. U, nakoney, ayoum ungopmayuonHoi 6€30nacHoCmu blCmynaent @ Kayecmee cpeocmed OyeH-
Ku 9phexmusnocmu mep 6e30nacHocmu u evisAgaeHus cradbvix mecm. Ilpedcmagnenvt cmamucmuiecKue
OaHHble U Tyuuiue NPaKmuki, NOOKpensowue Hauu pekomenoayuu. B cmamve obcyscoaemes unmezpa-
Yust DMUX CUCMeM 8 KOMNJIEKCHOU cipamezuit UHGOpMayuoHHO 6e30nacHoCcmu U NPUGede bl CO8embl No
MAKCUMUZAYUU 3AUWUMbL OAHHBIX 8 COBPEMEHHOM YUDPOBOM MUpe.

Haunas cmamos npedcmasnsem yennoe pykogooCHeo Olisl OPSAHU3AYUL, CMPEeMAWUXCs K nodoep-
JHCAHUIO UHPOPMAYUOHHOT DE30NACHOCIIU HA BbICULEM YPOBHE U IDPeKmueHoll 3awume KOHGUOeHYUaTb-
HOU UHGoOpMayuy 0m NOCMOAHHO MEHAIOWUXCA KUDepy2po3.

Kntouesvie cnosa: IDS, 6panomayspui, ayoum ungopmayuonnoil 6e3onachocmu, cemu, Kubepyeposa.



