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Abstract—Enterprise cybersecurity is now crucial in 

safeguarding digital services, apps, data, networks, and devices 

against ever-changing cyber threats. This review examines 

major enterprise cybersecurity roles, applications, 

architectures, and emerging intelligent defense techniques. It 

discusses signature- and behavior-based threat detection, 

highlighting the speed of signature matching while noting its 

limitations against unknown and modified attacks. Enterprise 

security architecture is reviewed through key components such 

as the Internet, demilitarized zone, firewalls, and organizational 

security policies. Major applications include network security, 

endpoint detection and response, security risk assessment, 

compliance, encryption, and cloud security risk management. 

The review further examines Zero Trust Architecture (ZTA), 

emphasizing Zero Trust Network Access, policy-based access 

control, cloud-based ZTNA, IoT security, and healthcare 

applications. Identity and Access Management is considered 

through identity lifecycle management, access governance, and 

role-based access control. Finally, state-of-the-art AI/ML 

techniques are analyzed, including machine learning, deep 

learning, transformer models, graph neural networks, federated 

learning, explainable AI, adversarial machine learning, and 

generative AI. Their applications in intrusion detection, 

anomaly detection, malware classification, behavioral analysis, 

and Industrial IoT threat intelligence demonstrate their 

potential to strengthen adaptive, proactive, resilient, and 

intelligent modern enterprise cybersecurity systems. 

Keywords—Enterprise Cybersecurity, Zero Trust 

Architecture, Threat Detection, Network Security, Cloud Security, 

IAM, Data Protection, Endpoint Security. 

I. INTRODUCTION 

In today’s quickly changing digital world, enterprises 
confront an expanding number of security risks and 
vulnerabilities [1]. Cyberattacks have skyrocketed with the 
rise of new innovation like mobile devices, the Internet of 
Things (IoT), and cloud computing. Business data and 
resource security faces additional challenges as a result [2]. 
DDoS attacks, phishing attacks, malware attacks, theft of 
sensitive data, or even threats from within enterprises are the 
most dangerous threats to enterprises [3]. These threats can 
cause financial losses, reputational damage, and loss of user 

data. Companies need comprehensive security solutions to 
maintain stable company operations, ensure customer trust, 
and raise security awareness [4]. Cybercriminals are 
becoming more adept at evading classic security measures like 
firewalls, intrusion detection systems, and antivirus software. 

The revolutionary security paradigm known as Zero Trust 
Architecture (ZTA) aims to strictly regulate access and do 
away with implicit trust. Unlike traditional models that 
establish security boundaries around network perimeters, Zero 
Trust mandates continuous verification of all users, devices, 
and applications attempting to access network resources 
[5][6]. The foundation of this strategy is the golden rule of 
"never trust, always verify," which guarantees that security 
regulations are constantly enforced via contextual analysis 
and real-time authentication. Using micro-segmentation and 
stringent access restrictions, ZTA reduces the likelihood of 
lateral movement and illegal access to networks [7]. The 
necessity for Zero Trust has been driven by the increasing 
sophistication of cyber threats, including ransomware attacks, 
insider threats, and supply chain compromises [8]. 
Cybercriminals continuously exploit weaknesses in identity 
management, privilege escalation, and endpoint security to 
infiltrate organizational networks. The perimeter defence 
approach has long been the foundation of cybersecurity 
models past. In this model, firewalls, intrusion detection 
systems, and other security measures were put in place to 
monitor and regulate incoming and outgoing traffic on an 
organization's network [9][10][11]. The assumption was 
simple: once inside the network, users and devices were 
trusted by default, and internal security was less of a concern. 
However, the dramatic shift toward cloud computing, mobile 
workforces, and highly interconnected systems has rendered 
this perimeter-based approach insufficient. 

A. Structure of the Paper 

The structure of the paper is organized as follows: Section 
II discusses enterprise cybersecurity roles and applications. 
Section III presents Zero Trust Architecture, ZTNA, IAM, and 
AI/ML techniques. Section IV reviews existing literature and 
research gaps. Section V presents the conclusion and future 
work. 
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II. ROLE OF ENTERPRISE CYBERSECURITY 

Enterprise cybersecurity plays a critical role in protecting 
organizational data, applications, networks, devices, and 
digital services from evolving cyber threats. It helps prevent 
unauthorized access, malware, phishing, data breaches, and 
insider attacks while ensuring business continuity and 
regulatory compliance [12]. Effective cybersecurity 
strengthens customer trust, reduces financial and reputational 
risks, and supports secure digital transformation across 
modern enterprise environments. In the detection of the 
cybersecurity threat, researchers have categorized these 
strategies and methods into two, 1. Signature-based and 2. 
Behavioral-based. 

A. Signature-Based Cybersecurity Threat Detection 

This type of detection approach can able to detect 
malicious patterns or a specific identity of a suspicious file. 
The method is very fast compared to other techniques because 
any system has a limited number of signatures, and it is easier 
to match the signature. Consequently, this mechanism does 
not work on unknown threats, and the system fails to detect 
some threats with a slightly different signature [13]. The 
signature of any threat can be generated using hashing 
algorithms such as MD5 and SHA1. The IoC also help in the 
process of signature generation. 

B. Behavioural-Based Cybersecurity Threat Detection 

Behavioral-based threat detection uses the learning 
approach to detect abnormal patterns in the system, whether it 
is generated by some network activities or by some suspicious 
file. The learning approach can be an ML or DL method [14]. 
The performance of these methods depends on various 
features, including API calls, browser-generated events, 
system and network events, file activities, and registry 
changes. 

C. Enterprise Security Architecture 

Enterprise security architectures that work together in 
harmony with an organization's fundamental objectives and 
long-term plans include best practices, cutting-edge 
technology, and policy [15]. While information security 
technology gets all the attention, the policies that govern its 
deployment also dictate the procedures, guidelines, and 
materials that are required. Figure 1 shows how corporate 
security architecture is related to security practices like risk 
management, performance evaluation, and company 
optimization. 

 

Fig. 1. Enterprise Network Physical Security Architecture 

• Internet: The Internet Protocol Suite (TCP/IP) is a set 
of standards for data transfer between networks of 
computers all over the world. Connected via wireless 
connections, fiber-optic cables, copper lines, and other 
technologies, the Internet is a worldwide network that 
includes millions of public and private network 
devices.  

• Internet Demilitarized Zone (DMZ): The term 
"demilitarized zone" (DMZ) refers to a specific kind of 
subnetwork that many organizations use to house and 
access their external services from the wider, distrusted 
Internet. The DMZ is the cyberspace that divides an 
internal network from an outside one. For internal 
networks, it acts as a "buffer" between the unregulated 
Internet and themselves.  

• Enterprise Firewalls: A firewall is a security device 
or network of devices that acts as a middleman 
between a network and any unauthorized users or 
programs trying to access its resources. In a typical 
setup, a dedicated server is used to operate the firewall 
software, which in turn protects one of the networks 
from the other. 

D. Enterprise Cybersecurity of Application  

Enterprise cybersecurity is applied across network 
security, cloud environments, endpoints, applications, data 
protection, identity management, and threat detection. 
Enterprise resource confidentiality, integrity, and availability 
may be guaranteed with the aid of these apps, which also help 
with preventing unauthorized access, securing sensitive 
information, monitoring suspicious activity, detecting 
cyberattacks, and maintaining regulatory compliance. 

1) Network Security 
The specifics of the security breach in the network are laid 

forth here. First, the OSI model, its layers, and the protocols 
for each layer are described. After that, we take a close look at 
the assaults on each layer. Afterward, the methods and 
equipment used to secure networks will be detailed. Last but 
not least, we go over ways to secure wireless networks, 
potential threats to such networks, and wireless network 
security measures [16]. The following is a synopsis of the 
study's contributions, which were based on careful 
consideration of the aforementioned subjects: 

• The state of affairs, shortcomings, and technical 
advancements in the area of cyber security are 
described. 

• The most essential knowledge on cyber security basics 
is given. 

• Threats, assaults, and current research in cyber security 
are detailed. 

• OSI levels, network security, and threats on each layer 
are described. 

• Current difficulties, issues, and recommended new 
assumptions. 

2) Endpoint Detection and Response (EDR) 
With complex, distributed IT environments and 

sophisticated threats, EDR-SIEM serviceability is an evolving 
and critical function. It moves beyond simple deployment to 
include Managing diverse endpoints Many organizations now 
have a mix of on-premises, mobile, and cloud-based 
endpoints, all of which must be properly serviced and 
protected. Integrating advanced analytics These solutions 
leverage AI and ML, and serviceability ensures these tools are 
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properly tuned to balance accuracy with false positives. 
Leveraging managed services: Many organizations use MDR 
services from third-party experts to handle the complexities of 
this serviceability and monitoring [17].  

3) Security Risk Assessment  
Security risk assessment is a systematic process of 

identifying, analyzing, and evaluating potential security risks 
within an organization's information systems, data, and 
processes. It plays a fundamental role in understanding the 
threat landscape and implementing effective risk mitigation 
strategies [18]. Here's a detailed overview of security risk 
assessment: 

• Identification of Assets: The first step in a security 
risk assessment is to identify and classify the critical 
assets within an organization, including information 
systems, data repositories, hardware, software, and 
personnel. Understanding what needs to be protected 
is essential for assessing potential risks.  

• Threat Identification: Once assets are identified, the 
next step is to identify potential threats and 
vulnerabilities that could pose risks to those assets. 
This involves analyzing external and internal threats 
that could exploit weaknesses in the system.  

• Vulnerability Assessment: Vulnerability assessments 
are useful for finding security flaws, 
misconfigurations, or holes that malicious actors may 
exploit. The phase often involves the use of 
vulnerability scanning tools and penetration testing 
procedures. 

4) Compliance and Security 
There exists a prevalent misconception that compliance to 

standards and regulation equals strong cybersecurity. 
However, attackers don't care whether an organization is fully 
compliant or not, they try to find vulnerabilities anyway. In 
their empirical compliance to regulatory frameworks had no 
impact on data breach occurrence [19]. Furthermore, they find 
that: “immature hospitals are motivated by meeting 
compliance mandates rather than actually protecting 
information. 

5) Encryption Techniques  
Data integrity inside corporate applications is safeguarded 

by implementing cybersecurity measures, one of which is 
encryption [20]. Encryption is an important safeguard against 
data breaches and illegal access, especially with the 
sophistication of cyber threats. Encryption keeps sensitive 
information safe from prying eyes by transforming it into a 
form that cannot be read without the correct decryption key. 

6) Cloud Security Risk Management 
Cloud security risk management is a focus area in current 

cloud computing research. As a result, researchers proposed 
different security risk management methods and frameworks. 
assessment as a service, qualitative and quantitative, 
hierarchical, graph analysis and security matrix assessment 
[21]. They identified the main processes and components of 
the methods, but they didn’t assess the effectiveness of those 
methods. surveyed existing knowledge on cloud computing 
risk assessment.  

III. FUNDAMENTALS OF ZERO TRUST ARCHITECTURE 

Zero trust is a cybersecurity model that prioritizes 
protection by implementing ZT principles within a business 

network infrastructure. Its primary goal is to improve network 
security via coordinating component interactions, controlling 
access, and organizing workflow [22]. The deployment of 
ZTA within an organization consists of various logical 
components that are interconnected and can be implemented 
as an in-house or cloud-based service. 

A. Zero Trust Network Access (ZTNA)  

ZTNA emerges as a response to these challenges, offering 
a more flexible and robust approach to securing modern 
network environments. The core principle of ZTNA is simple 
yet powerful: “never trust, always verify” [23]. Unlike 
traditional models that automatically trust any device within 
the network perimeter, ZTNA assumes that every request for 
access, regardless of its origin, must be treated with caution 
and subjected to strict verification. 

1) Policy-Based Access Control  
The core of ZTNA is PBAC, which controls who may 

access what resources based on predetermined security rules. 
Who may use what resources, when, and how is defined by 
these regulations [24]. Unlike traditional models with static 
permissions, PBAC in ZTNA is dynamic and adapts in real-
time, leveraging data about users, devices, and network 
environments to make access decisions. 

2) Cloud-Based ZTNA  
Cloud-Based ZTNA solutions are designed to address the 

unique security challenges of cloud environments, including 
multi-tenancy and dynamic resource allocation [25]. Unlike 
traditional on-premises security models, cloud-native ZTNA 
enforces layered access controls—from device and network 
entry points to the application layer—ensuring security 
coverage in cloud-first architectures. Cloud-based ZTNA 
continuously evaluates access based on user identity, device 
health, and behaviour patterns, adapting as conditions change. 

3) Internet of Things (IoT) and ZTA 
Modern research shows that resource-aware policy 

enforcement, decentralized trust engines, and dynamic 
context-awareness are becoming more important in ZTA 
frameworks for the IoT, even if they are the foundational 
features of most of these frameworks. With these updates, we 
want to shore up IoT networks that are susceptible to physical 
and cyber manipulation, have limited computing resources, 
and use weak default credentials. 

4) Healthcare Systems and ZTA 
Cyberattacks in the healthcare industry may compromise 

sensitive patient information, put people's lives in jeopardy, 
and cause noncompliance with regulations. Increased reliance 
on telemedicine, cloud storage, IoT patient monitoring, and 
EHRs has increased the attack surface and shown weaknesses 
in conventional security systems [26]. With its potential to 
provide granular access control, guarantee data secrecy, and 
partition clinical networks from both internal and external 
dangers, the ZTA paradigm has attracted interest in the 
healthcare industry. 

B. IAM Components and Technical Architecture  

Modern enterprise identity management requires a 
comprehensive architectural approach that integrates multiple 
technological components into a cohesive security framework 
[27]. Organizations need to grasp the interplay between these 
elements in order to build identity governance capabilities that 
can manage varied business environments. The following 
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analysis examines the core architectural elements that form 
the foundation of successful IAM implementations. 

1) Identity Lifecycle Management Infrastructure  
The operational backbone of any effective IAM system, 

encompassing the complete journey of digital identities from 
creation to termination. This comprehensive process begins 
when new employees join the organization, triggering 
automated account creation workflows that are based on 
predefined role templates and specific business requirements. 
The provisioning workflow must seamlessly integrate with 
human resources systems to ensure that account creation 
aligns with employment status and organizational hierarchy. 

2) Access Governance and Role-Based Control Systems  
The policy foundation that guides all access decision-

making processes throughout the organization. RBAC 
implementation creates standardized access patterns that align 
directly with organizational structures and specific job 
functions, significantly reducing administrative complexity 
while improving security consistency across the enterprise. 
RBAC systems define roles based on actual job 
responsibilities rather than individual user requests, enabling 
scalable access management that can accommodate 
organizational growth and structural change. 

C. State-of-the-Art AI/ML Techniques in Cybersecurity 

Transforming cybersecurity by improving automated 
threat detection, intrusion detection, malware classification, 
behavioral analysis, and threat intelligence. Recent reviews 
highlight deep learning, transformer models, graph neural 
networks, federated learning, explainable AI, adversarial 
machine learning, and generative AI as important approaches 
for addressing sophisticated and evolving cyber threats. 

1) Intrusion Detection Systems (IDS) and Intrusion 

Prevention Systems (IPS) 
IDS and IPS are critical components of any cybersecurity 

architecture, designed to monitor network traffic for 
suspicious activities and either alert the relevant authorities 
through an Intrusion Detection System (IDS) or take 
immediate action to block potential network attacks through 
an Intrusion Prevention System (IPS)[28][29]. Historically, 
these systems relied on signature-based methods for detecting 
known network attacks. While effective in identifying well-
documented attack vectors, such approaches struggled to 
detect novel or unknown threats, leaving organizations 
vulnerable to zero-day attacks and sophisticated network 
intrusions[30]. 

2) Enhancing Anomaly Detection with Machine Learning 
One of the key benefits of integrating ML into IDS/IPS 

systems is its ability to improve anomaly detection. 
Traditional IDS/IPS systems are often rule-based, meaning 
they rely on predefined patterns and signatures to identify 
malicious activity [31]. However, this reliance on fixed rules 
limits their ability to detect previously unseen threats or 
attacks that deviate from established norms. In contrast, ML 
algorithms can analyze vast amounts of network traffic data, 
learning what constitutes normal behavior within a system and 
identifying deviations that may indicate malicious activity. 

3) Deep Learning and Neural Networks 
Another advanced ML technique that has gained traction 

in enhancing IDS/IPS systems is DL, particularly through the 
use of neural networks. DL models are capable of analyzing 
complex data patterns, making them well-suited for the 

multidimensional nature of network traffic data [32]. For 
instance, RNNs and LSTM networks can model temporal 
dependencies in network behavior, identifying anomalies over 
time that might indicate slow, stealthy intrusions, such as 
APTs. 

4) AI for Threat Intelligence in Iiot 
IIoT systems face unique cybersecurity threats due to their 

highly distributed nature and lack of standardized 
architectures. AI-driven cybersecurity solutions, particularly 
deep learning-based models, have emerged as a critical 
defense against complex IIoT threats [33]. A recent study 
introduced a self-learning ConvLSTM2D-based multisector 
threat intelligence and detection mechanism, capable of 
proactively defending against sophisticated IIoT attacks. 

IV. LITERATURE REVIEW 

This section reviews recent Zero Trust Architecture 
studies, emphasizing AI-driven access control, blockchain 
integration, cloud security, IoT protection, and adaptive 
cybersecurity mechanisms. 

R. K. Kotapati (2026) explored how AI can be integrated 
into Zero Trust Network Access and Privileged Access 
Management models to create a more inclusive and equitable 
cybersecurity stance in enterprises around the world. In the 
past, strict security measures have unintentionally blocked 
neurodivergent people and users in areas with low-tech 
infrastructure. This study proposes an AI-based adaptive 
architecture that uses predictive analytics and behavioral 
biometrics to supplant exclusionary, traditional authentication 
techniques. The study assesses the effectiveness of inclusive 
security by relying on a filtered set of 364 simulated log 
entries of enterprise access, including a variety of patterns of 
user interaction and geographic latencies [34]. 

R. K, S. Sulthana, et al. (2026) Cloud computing's 
meteoric ascent, digital transformation, and hybrid business 
settings have all highlighted the shortcomings of perimeter-
based defensive methods. In response, ZTA has arisen as a 
revolutionary cybersecurity architecture. ZTA is based on 
micro-segmentation, continuous verification, and least 
privilege access. It enforces dynamic, context-aware 
authentication for every user, device, and data transaction 
which removes implicit trust. To further improve ZTA's 
flexibility, we integrate AI, ML, and behavioral analytics. 
This allows us to identify threats in real-time, respond 
automatically to incidents, and analyses risks intelligently 
[35]. 

S. Qiu and C. Li (2025) Proposed  a novel access control 
scheme for supply chain finance by integrating ZTA with 
blockchain technology to enhance security and operational 
efficiency. The scheme utilizes ZTA  to achieve dynamic 
management and access control for enterprises, ensuring data 
security during access. The scheme integrates identity 
management and access control modules into the blockchain 
via smart contracts. This ensures automated, tamper-resistant 
transaction execution. Credit scoring makes use of the RF 
method, which outperforms more conventional classifiers like 
decision trees and SVM on datasets that are high dimensional 
and diverse [36]. 

A. H. A. Alwyn, et al. (2025) advanced cybersecurity 
trends: the development and deployment of AI-based policies 
and Zero Trust principles for the management of access 
control rules in cloud-based environments. With AI-driven 
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policies, decision-making can be automated as to who is 
allowed to access which resources, at what time, and under 
which conditions. Through analyzing such a large pool of 
historical and real-time data, machine learning automation can 
anticipate potential threats, judge user behavior and adapt 
access control regulation dynamically to minimize risks. 
Ensuring that only authorized individuals are granted access 
to sensitive data or systems is one use case for these intelligent 
systems [37]. 

T. Sarkorn , et al. (2024) Used The comprehensive 
application of Zero Trust principles within Next Generation 
Firewall (NGFW) devices by integrating the improved ZTA 
and NGFW to provide durable security controls thorough and 
continuously updated. This is necessary to mitigate and 
prevent the complexity of cyber threats. The article examine 
key elements of the ZTA, including user authentication. 
Subdivision and implementation of least privileged access 
within existing NGFW devices are also discussed. Case 
studies and current progress are discussed to demonstrate the 
practical benefits and challenges of this integration. The 
results show that integrating the ZTA architecture with 
NGFW devices not only strengthens security measures but 
also enhances security. It also provides a scalable and 
adaptable solution for modern organizations facing complex 
and persistent cyber threats [38]. 

S. Al-Tamimi, et al. (2024) covers ZTA for IoT network 
security. A combination of identity verification, fine-grained 
segmentation, and constant monitoring might be the way ZTA 
handles problems. Organizations may successfully implement 
ZTA and ensure a solid security posture against growing 
threats with the practical guidance provided by this study, 
which contributes to building a complete framework for ZTA 
customized for the IoT. The research also emphasizes the 
integration of cutting-edge technology. The study covers ZT, 
ZTA concepts, algorithms workflows, security challenges, 
and solutions for IoT network security [39]. 

K. Che and S. Sheng (2023) analyzes the genetic defects 
in the inherent mechanism of cloud native, especially the 
service governance framework mechanism, from a new 
perspective. These genetic defects not disappear with the 
intergenerational development of mobile cloud native. 
Therefore, they are also known as the endogenous security 
common problems of cloud native. the endogenous security 
threats that may be introduced by security flaws such as 
"default information authenticity" and "ubiquitous data 
visibility". Guided by the theory of endogenous security in 
cyberspace, it proposes the idea and method of using "zero 
trust" to break the "default trust" and using "implicit mapping" 
to achieve "limited visibility" of user data to solve the 
common problems of cloud native endogenous security, And 
a new zero trust gateway architecture ecology and 
corresponding applicability function quantification load 
balancing strategy have been reconstructed [40]. 

Existing studies have advanced ZTA through AI-driven 
authentication, behavioral analytics, blockchain, IoT security, 
and next-generation firewalls. However, research gaps 
remain, particularly the lack of unified enterprise-wide ZTA 
frameworks. Limited research addresses integration with 
legacy systems, hybrid cloud environments, IoT devices, and 
distributed infrastructures. AI-based approaches also require 
extensive data for accurate risk assessment, while privacy, 
explainability, and adversarial attack protection need further 
attention. Many studies use simulated or domain-specific 
datasets, limiting generalizability and real-world validation. 
As summarized in Table I, current research lacks integrated, 
scalable, adaptive, and continuously monitored security 
mechanisms. Future research should focus on AI-enabled 
ZTA frameworks integrating identity management, 
behavioral analytics, micro-segmentation, continuous 
authentication, and automated threat response while ensuring 
privacy, usability, interoperability, and regulatory 
compliance. 

TABLE I.  SUMMARY OF KEY STUDIES ON ZERO TRUST ARCHITECTURE ON ENTERPRISE CYBERSECURITY 

Author & 

Year 

Research Focus Method/Technology Key Contribution Advantages Limitations 

R. K. Kotapati 

(2026) 

Inclusive 

enterprise 

cybersecurity 

AI, ZTNA, PAM, 

predictive analytics, 

behavioral biometrics 

Proposed adaptive authentication to 

improve inclusive and equitable 

access 

Adaptive and user-

centric security 

Based on only 364 

simulated log entries 

R. K. Sulthana 

et al. (2026) 

Enterprise Zero 

Trust security 

ZTA, AI, ML, 

behavioral analytics, 

micro-segmentation 

Enabled predictive threat detection, 

real-time risk assessment, and 

automated response 

Dynamic and context-

aware protection 

Complex 

implementation and 

integration 

S. Qiu & C. Li 
(2025) 

Secure supply 
chain finance 

ZTA, blockchain, smart 
contracts, Random 

Forest 

Developed dynamic access control 
with tamper-resistant transactions 

Strong integrity and 
automated access 

management 

Mainly focused on 
supply chain finance 

A. H. A. 
Alwyn et al. 

(2025) 

Cloud-based 
access control 

AI, ML, adaptive 
security policies 

Automated risk-based access 
decisions using behavioral and real-

time data 

Fine-grained and 
adaptive access 

control 

Requires large 
amounts of quality 

data 

T. Sarkorn et 

al. (2024) 

ZTA-enabled 

network firewalls 

ZTA, NGFW, 

authentication, least 
privilege 

Integrated Zero Trust principles 

with NGFW for continuous 
protection 

Scalable and 

adaptable enterprise 
security 

Integration with 

existing infrastructure 
can be challenging 

S. Al-Tamimi 

et al. (2024) 

IoT network 

security 

ZTA, identity 

verification, 
segmentation, 

continuous monitoring 

Proposed a Zero Trust framework 

tailored for IoT environments 

Improved IoT 

protection and 
visibility 

Resource and 

deployment 
constraints 

K. Che & S. 

Sheng (2023) 

Cloud-native 

security 

Zero Trust, implicit 

mapping, Zero Trust 
gateway 

Addressed default trust and 

excessive data visibility in cloud-
native systems 

Improved visibility 

control and security 

Limited applicability 

beyond cloud-native 
environments 

V. CONCLUSION AND FUTURE WORK 

Enterprise cybersecurity requires a thorough and flexible 
strategy to safeguard assets against changing cyberthreats. 

The review demonstrates that traditional signature-based 
detection remains effective for known threats, while 
behavioral-based detection improves identification of 
abnormal activities. Network security, endpoint protection, 
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risk assessment, encryption, cloud security, and compliance 
provide defensive capabilities. Zero Trust Architecture 
strengthens protection through continuous verification, 
controlled access, policy enforcement, and resource 
segmentation. Identity and Access Management supports 
identity lifecycle management and role-based access 
governance. AI and ML enhance cybersecurity by enabling 
intrusion detection, anomaly identification, behavioral 
analysis, and threat intelligence. Techniques, including deep 
learning, transformer models, graph neural networks, 
federated learning, explainable AI, adversarial machine 
learning, and generative AI, provide opportunities for 
adaptive security solutions. Overall, integrating security 
controls with Zero Trust principles, identity governance, and 
technologies can improve resilience. In today's digital 
surroundings, this kind of integration aids organizations in risk 
management, information security, continuity, and effective 
response to complex cyber-attacks. 

Future work should focus on developing adaptive AI-
driven cybersecurity frameworks capable of real-time threat 
prediction, automated response, and continuous learning. 
Future studies should also investigate Zero Trust integration, 
explainable AI, federated learning, privacy preservation, 
adversarial robustness, and scalable security solutions for 
cloud, IoT, and complex enterprise environments. 
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