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1. Introduction

This study aims to analyze effective protection strategies to improve network security in the digital era. With
the increasing cyber threats, such as DDoS attacks and malware, protecting data and information systems is
becoming increasingly important. This study discusses approaches such as firewalls, encryption, VPNs, Zero
Trust Security, and multi-factor authentication (Wang et al., 2023). The main objective of the study is to provide
practical recommendations for organizations to reduce the risk of cyber attacks and improve their network
security.

1.1 Literature Review

Network security is an area that continues to evolve along with technological advances and increasing cyber
threats. Several studies have identified major threats to networks, such as DDoS attacks, malware, and
ransomware, which can compromise data integrity and confidentiality (Wang et al, 2023). To protect
networks, various approaches have been implemented, including the use of firewalls, encryption, and Virtual
Private Networks (VPNs) which are considered basic steps in defending systems from external threats (Andini
et al,, 2020). In addition, the concept of Zero Trust Security (Ushasree et al., 1999) developed by Forrester
Research is increasingly popular as a more proactive approach to managing network access, with the principle
that no entity, either inside or outside the network, can be automatically trusted (Kindervag et al., 2010). The
implementation of multi-factor authentication (MFA) has also been shown to be effective in preventing
unauthorized access to networks, by adding a layer of security beyond passwords (Wang et al., 2023).

895


mailto:Alfariziferdian6@gmail.com

In recent years, artificial intelligence (Al) and machine learning (ML) technologies have been introduced to
improve real-time threat detection and response capabilities (Branham & Branham, 2024). Several studies
have shown that the application of Al in network security systems can detect anomalous patterns that are
difficult to find by conventional methods, thereby accelerating threat identification and attack mitigation
(Kowalski et al., 2020).

However, despite the advancement of technology, user awareness and security training remain key factors in
preventing cyberattacks. Several studies have shown that user negligence, such as the use of weak passwords,
is a weak point in network security (Kindervag et al., 2010).

2. Research Methods

This study uses a qualitative approach with a literature review to analyze various network protection strategies
implemented in the digital era. This method was chosen to identify the latest trends in network security and
evaluate the effectiveness of various existing approaches. The main data sources come from journals, scientific
articles, industry reports, and other related documents that discuss protection techniques such as firewalls,
encryption, VPNs, Zero Trust Security, and multi-factor authentication.

In addition, this study also includes an analysis of the latest technology trends, such as the application of
artificial intelligence (Al) in threat detection, to assess the role of technological innovation in improving
network security. The data collection process is carried out by identifying and reviewing the latest research
results and best practices in network security adopted by organizations.

The collected data is then analyzed descriptively to draw conclusions about the effectiveness of protection
strategies and the challenges faced by organizations in implementing them.

3. Result and Discussion

The results of the literature analysis show that the most effective network protection strategies involve a
combination of approaches to address a variety of cyber threats. Firewalls and data encryption remain essential
basic solutions in protecting networks from external attacks. However, the implementation of Zero Trust
Security (ZTS) has proven to be increasingly important, especially for organizations that adopt a hybrid work
model or face internal threats. ZTS minimizes risk by verifying all access requests, even if the user is inside the
corporate network (Kindervag et al.,, 2010).

The implementation of Multi-Factor Authentication (MFA) has also shown significant results in reducing
password-based attacks, such as phishing. Several studies have shown that MFA can reduce the possibility of
unauthorized access by up to 99.9% (Cheah & Young, 2018). However, the main challenges in implementing
MFA are the low adoption rate among users and the need for ongoing training.

Artificial Intelligence (AI) and Machine Learning (ML) technologies have emerged as increasingly dominant
innovations in real-time threat detection. Al-based systems can analyze network traffic patterns and detect
suspicious activity faster and more accurately than traditional systems. Several studies have shown that Al can
speed up threat identification and mitigation by up to 30% (Wang et al., 2023). However, the use of Al also
faces challenges in terms of implementation costs and the need for high-quality data Although technology
continues to advance, user awareness remains a key factor in improving network security. Users who are
unaware of the dangers and poor security practices, such as the use of weak passwords, are often weak points
in defense systems. Continuous security training and education campaigns are essential to reduce the risk of
attacks caused by user negligence.

4. Conclusions

This study shows that to improve network security in the digital age, organizations need to adopt a holistic,
layered approach to protection. The use of firewalls, encryption, and Virtual Private Networks (VPNs) are still
important foundational steps, but the concepts of Zero Trust Security (ZTS) and Multi-Factor Authentication
(MFA) provide significant additional layers in protecting data and systems. The latest technologies such as
Artificial Intelligence (AI) and Machine Learning (ML) are increasingly playing a role in detecting and
responding to threats in real-time, increasing efficiency in mitigating cyberattacks.
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However, technology alone is not enough. User awareness remains a critical factor in maintaining network
security. Ongoing security training and education are essential to reduce the risk of attacks caused by human
error.

Moving forward, organizations must continue to adapt to increasingly sophisticated technological
developments and threats, and ensure that the security policies and practices implemented can keep up with
the dynamics of existing threats.
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