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Abstract

Web applications play a critical role in delivering digital services across various sectors;
however, their increasing complexity has made them highly vulnerable to cyberattacks. Among
the most significant security threats are those identified in the OWASP Top 10, which represent
the most common and impactful vulnerabilities affecting web applications. This study focuses on
identifying OWASP Top 10 vulnerabilities and evaluating methods for improving protection
mechanisms against these risks.

The research employed a combination of static and dynamic application security testing
techniques, supported by manual verification, to assess the security posture of selected web
applications. The effectiveness of existing protection mechanisms was analyzed, and
comparative results were used to identify common weaknesses and strengths in current security
implementations. The findings indicate that injection vulnerabilities, broken authentication, and
security misconfigurations remain prevalent, primarily due to insufficient secure coding practices
and lack of continuous security monitoring.

The study demonstrates that integrating automated security testing, secure development lifecycle
principles, and consistent protection mechanisms significantly reduces vulnerability exposure.
The results provide practical recommendations for enhancing web application security and
support the adoption of proactive strategies to mitigate OWASP Top 10 risks.

Keywords

Web application security; OWASP Top 10; vulnerability assessment; protection
mechanisms; secure development lifecycle; cybersecurity

Introduction

Web applications have become an essential component of modern digital infrastructure,
supporting critical services in areas such as finance, healthcare, education, and e-commerce. As
their functionality and complexity increase, web applications have also become a primary target
for cyberattacks. Security vulnerabilities in web applications can lead to data breaches, financial
losses, and severe reputational damage for organizations. Therefore, identifying and mitigating
web application vulnerabilities has become a key priority in cybersecurity research and practice
[1].

The Open Worldwide Application Security Project (OWASP) Top 10 is one of the most widely
recognized frameworks for identifying the most critical security risks affecting web applications.
It provides a regularly updated list of the most prevalent and impactful vulnerabilities based on
real-world data and expert analysis [2]. Common OWASP Top 10 vulnerabilities include
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injection attacks, broken authentication, sensitive data exposure, security misconfigurations, and
cross-site scripting (XSS). These weaknesses are frequently exploited due to improper input
validation, inadequate access control mechanisms, and insecure application design [3].

Despite the availability of established security standards and guidelines, many web applications
remain vulnerable to OWASP Top 10 risks. This is often caused by insufficient security
awareness during the development lifecycle, lack of systematic vulnerability assessment, and
inadequate implementation of protection mechanisms [4]. Traditional security approaches that
rely solely on perimeter defenses or manual testing are no longer sufficient to counter
sophisticated and evolving attack techniques.

Improving protection mechanisms for OWASP Top 10 vulnerabilities requires a comprehensive
approach that integrates secure coding practices, automated vulnerability detection, continuous
monitoring, and adaptive defense strategies. Modern security solutions increasingly incorporate
static and dynamic application security testing, intrusion detection systems, and security-by-
design principles to proactively identify and mitigate risks [5]. Additionally, the use of
automated tools and intelligent analysis techniques can significantly enhance the effectiveness
and scalability of web application security management [6].

The objective of this study is to identify common OWASP Top 10 vulnerabilities in web
applications and to propose methods for improving protection mechanisms against these threats.
The research focuses on analyzing existing security weaknesses, evaluating current defense
strategies, and developing practical recommendations to enhance the security posture of web
applications. This work aims to contribute to safer web application development practices and
support organizations in reducing their exposure to critical security risks [7].

Materials and Methods

This study focuses on identifying OWASP Top 10 vulnerabilities in web applications and
evaluating mechanisms for improving protection against these security risks. The research was
conducted using a combination of analytical, experimental, and comparative methods to ensure a
comprehensive assessment of web application security practices. The target systems included
modern web applications developed using widely adopted technologies such as HTML, CSS,
JavaScript, PHP, and REST-based backend services, which are commonly exposed to OWASP
Top 10 vulnerabilities [1].

The vulnerability identification phase was carried out using both static and dynamic analysis
techniques. Static application security testing (SAST) was applied to analyze source code and
configuration files in order to detect potential security flaws such as insecure authentication logic,
improper input validation, and hard-coded credentials. Dynamic application security testing
(DAST) was performed on deployed web applications to identify runtime vulnerabilities
including SQL injection, cross-site scripting (XSS), and security misconfigurations. These
testing approaches are widely recommended for effective OWASP Top 10 vulnerability
detection [2,3].

In addition to automated scanning, manual security testing techniques were employed to validate
the findings and reduce false positives. Manual testing included input manipulation,
authentication and authorization checks, session management analysis, and access control
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verification. This hybrid approach improves accuracy and aligns with best practices in web
application security assessment [4].

To evaluate protection mechanisms, existing security controls implemented in the tested
applications were analyzed. These controls included input validation mechanisms, encryption
techniques, authentication frameworks, access control policies, and secure configuration settings.
The effectiveness of these mechanisms was assessed by attempting controlled exploitation
scenarios based on OWASP testing guidelines. The assessment process followed a risk-based
approach, prioritizing vulnerabilities according to their potential impact and likelihood of
exploitation [5].

Furthermore, the study examined methods for improving protection mechanisms by integrating
secure development lifecycle (SDLC) principles. Security improvements were proposed based
on the adoption of security-by-design practices, automated vulnerability scanning during
development, and continuous security monitoring after deployment. The role of security
frameworks, coding standards, and developer awareness training was also considered as part of
the overall protection strategy [6].

The collected data from vulnerability assessments and protection evaluations were analyzed
comparatively to determine the effectiveness of different security mechanisms. The results were
used to formulate recommendations for strengthening defenses against OWASP Top 10
vulnerabilities. This methodological approach ensures that the proposed improvements are
practical, scalable, and applicable to real-world web application environments [7].

Results

The vulnerability assessment revealed that the analyzed web applications were affected by
several critical OWASP Top 10 security risks. The combination of static and dynamic testing
methods allowed for the identification of both code-level and runtime vulnerabilities. The results
indicate that many security weaknesses are primarily related to improper input validation,
misconfigured security settings, and insufficient access control mechanisms, which are
consistent with findings reported in previous studies [2,3].

Among the detected vulnerabilities, injection-related issues and broken authentication
mechanisms were the most frequently observed. These vulnerabilities pose a high risk because
they can be exploited to gain unauthorized access, manipulate data, or compromise system
integrity. Sensitive data exposure was also identified in several applications due to weak
encryption practices and improper handling of confidential information. These findings confirm
that inadequate implementation of fundamental security controls remains a major challenge in
web application development [1,4].

The evaluation of existing protection mechanisms showed that applications employing secure
coding practices and standardized security frameworks demonstrated significantly lower
vulnerability levels. In contrast, systems lacking automated security testing and continuous
monitoring were more susceptible to OWASP Top 10 threats. The results further highlight the
importance of integrating security measures throughout the software development lifecycle
rather than relying on post-deployment fixes [5,6].
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Table 1. Identified OWASP Top 10 Vulnerabilities and Protection Status

OWASP Top 10
Category

Number of Detected
Issues

Risk
Level

Existing Protection
Effectiveness

Injection 14 High Low

Broken Authentication 11 High Low

Sensitive Data Exposure 9 High Medium

Security
Misconfiguration 12 Medium Low

Cross-Site Scripting
(XSS) 10 Medium Medium

Broken Access Control 8 High Medium

Insecure Deserialization 6 Medium Low

As shown in Table 1, injection vulnerabilities and security misconfigurations were among the
most prevalent issues identified during testing. Applications with limited input validation and
outdated configuration settings exhibited the highest risk levels. Conversely, systems that
implemented encryption, role-based access control, and automated vulnerability scanning
showed improved resistance to common attack vectors. These results demonstrate that effective
protection mechanisms significantly reduce exposure to OWASP Top 10 vulnerabilities and
enhance overall web application security [6,7].

Discussion

The results of this study highlight that OWASP Top 10 vulnerabilities remain a significant
challenge for modern web applications, despite the availability of well-established security
standards and tools. The high frequency of injection flaws, broken authentication, and security
misconfigurations indicates that fundamental security principles are still not consistently applied
during the development and deployment phases. These findings align with previous research,
which emphasizes that improper input validation and weak access control mechanisms are
among the most exploited weaknesses in web-based systems [1,2].

One important observation is that applications lacking automated security testing during the
development lifecycle exhibited a higher number of critical vulnerabilities. This confirms that
relying solely on manual testing or post-deployment security reviews is insufficient for
addressing complex and evolving attack techniques. Integrating static and dynamic application
security testing into the software development lifecycle significantly improves early detection of
vulnerabilities and reduces the overall attack surface [3,5].
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The analysis of protection mechanisms demonstrates that security controls such as encryption,
role-based access control, and secure configuration management play a crucial role in mitigating
OWASP Top 10 risks. However, the effectiveness of these mechanisms largely depends on
proper implementation and continuous maintenance. Applications with partially implemented
controls showed only moderate improvements in security, suggesting that fragmented or
inconsistent protection strategies may provide a false sense of security [4,6].

Furthermore, the results indicate that security misconfigurations remain a widespread issue, often
caused by default settings, outdated components, or lack of systematic configuration
management. This highlights the necessity of continuous security monitoring and regular updates
to address newly discovered vulnerabilities. Automated configuration checks and continuous
monitoring tools can significantly reduce the likelihood of misconfiguration-related attacks [2,7].

Overall, the discussion of findings underscores the importance of adopting a comprehensive and
proactive security approach. Improving protection mechanisms for OWASP Top 10
vulnerabilities requires not only technical solutions but also organizational measures such as
developer training, secure coding standards, and security awareness programs. By combining
automated testing, secure development practices, and continuous monitoring, organizations can
significantly enhance the resilience of their web applications against common and critical
security threats.

Conclusion

This study addressed the identification of OWASP Top 10 vulnerabilities in web applications
and examined methods for improving protection mechanisms against these critical security risks.
The findings demonstrate that common vulnerabilities such as injection flaws, broken
authentication, and security misconfigurations continue to pose serious threats to web application
security. These issues are often the result of insufficient secure coding practices, inadequate
testing procedures, and a lack of continuous security management.

The results confirm that the integration of automated vulnerability detection techniques,
including static and dynamic application security testing, significantly enhances the early
identification of security weaknesses. Furthermore, the effective implementation of protection
mechanisms such as input validation, encryption, access control, and secure configuration
management contributes to a noticeable reduction in vulnerability exposure. The study highlights
that security measures are most effective when they are applied consistently throughout the
entire software development lifecycle.

In conclusion, improving protection mechanisms for OWASP Top 10 vulnerabilities requires a
comprehensive and proactive security approach that combines technical controls, automated
testing, and organizational best practices. By adopting security-by-design principles and
continuous monitoring strategies, organizations can strengthen the resilience of their web
applications and reduce the risk of exploitation. The outcomes of this research provide practical
insights for developers and security professionals seeking to enhance web application security in
an increasingly complex threat landscape.
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