Journal of Multidisciplinary Research (JOMR)
Vol. 07, No. 01 2021: 01-09

Common Web Application Vulnerabilities and How to Prevent Them
Mr. Md. Khaled Sohel™
1Assistant Professor, Department of Software Engineering, Faculty of Science

and Information  Technology, Daffodil International  University,
khaledsohel@gmail.com

ARTICLEINFO ABSTRACT
Keywords: Web, Web applications are vital to modern business
cybersecurity, Blockchain operations, serving as interfaces for user
technology, Vulnerabilities,  interactions, data management, and online
Security, Threat detection transactions. However, their complexity and

connectivity also make them targets for various
security vulnerabilities. This article explores

Received : 01, October common web application vulnerabilities, provides

Revised : 23, October data on their prevalence and impact, and offers

Accepted: 25, December  practical ~ strategies for  prevention. By
understanding  these  vulnerabilities = and
implementing  robust  security = measures,
organizations can protect their web applications
from attacks, safeguard user data, and maintain
trust in their digital services.

INTRODUCTION

Web applications are central to the digital landscape, facilitating interactions
between users and services across the internet. As businesses increasingly rely
on web applications for critical operations, the security of these applications has
become a major concern. Vulnerabilities in web applications can lead to
significant security breaches, data loss, and financial damage.

Common web application vulnerabilities, such as SQL injection, cross-site
scripting (XSS), and cross-site request forgery (CSRF), are frequently exploited
by attackers to gain unauthorized access, manipulate data, or disrupt services.
Addressing these vulnerabilities requires a comprehensive understanding of
their nature and the implementation of effective preventive measures.

This article provides an overview of some of the most prevalent web

application vulnerabilities, presents data on their impact, and outlines best
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practices for preventing these issues to ensure the security and integrity of web
applications.

Common Web Application Vulnerabilities

1. SQL Injection (SQLi): A vulnerability that allows attackers to execute
arbitrary SQL queries on a database by injecting malicious code into
input fields.

2. Cross-Site Scripting (XSS): An attack where malicious scripts are
injected into web pages viewed by other users, potentially leading to
data theft or session hijacking.

3. Cross-Site Request Forgery (CSRF): An attack that tricks a user into
performing actions on a web application where they are authenticated,
potentially causing unwanted changes or data manipulation.

4. Insecure Direct Object References (IDOR): A vulnerability where
attackers can access unauthorized resources or data by manipulating
input parameters.

5. Security Misconfiguration: Occurs when default configurations,
unnecessary features, or improperly set permissions expose a web
application to risks.

Data on Web Application Vulnerabilities

Below are five data points illustrating the prevalence and impact of web
application vulnerabilities.
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Here is a graph visualizing key web application security metrics based on the
provided data. Each bar represents a category, with annotations for easier
interpretation of the specific findings

Preventive Measures for Web Application Vulnerabilities

1. SQL Injection Prevention:

o Use Prepared Statements: Implement prepared statements and
parameterized queries to separate SQL code from data input.

o Input Validation: Validate and sanitize user inputs to ensure that
they conform to expected formats and types.



Sohel

o Least Privilege: Restrict database access permissions to the
minimum required for application functionality.

Cross-Site Scripting (XSS) Prevention:

o Escape User Input: Properly escape and encode user inputs before
displaying them on web pages to prevent the execution of
malicious scripts.

o Content Security Policy (CSP): Implement CSP headers to restrict
the sources of executable scripts and mitigate XSS risks.

o Sanitization Libraries: Use libraries and frameworks that provide
built-in XSS protection mechanisms.

Cross-Site Request Forgery (CSRF) Prevention:

o Use CSRF Tokens: Implement CSRF tokens in forms and requests
to ensure that requests originate from authenticated users.

o Validate Referer Header: Check the referer header to confirm that
requests come from trusted sources.

o SameSite Cookies: Set the SameSite attribute for cookies to
restrict cross-site requests.

Insecure Direct Object References (IDOR) Prevention:

o Access Controls: Implement strong access controls and
authorization checks to ensure that users can only access
resources they are permitted to view.

o Parameter Validation: Validate input parameters to prevent
unauthorized access to resources by manipulating URL
parameters.

Security Misconfiguration Prevention:

o Regular Audits: Conduct regular security audits and reviews to
identify and address misconfigurations.

o Remove Unnecessary Features: Disable or remove unnecessary
features, services, and default accounts that may pose security
risks.

o Update and Patch: Keep software, frameworks, and libraries up to
date with the latest security patches.
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Conclusion

The security of web applications is a critical concern in today’s interconnected
digital landscape. As web applications increasingly underpin business
operations, financial transactions, and personal interactions, the implications of
security vulnerabilities extend beyond immediate technical issues to encompass
broader organizational impacts. The integration of robust security measures
into web application development and maintenance is essential for mitigating
risks and ensuring the protection of sensitive data.

Significance of Addressing Vulnerabilities

Addressing vulnerabilities such as SQL injection, cross-site scripting (XSS),
cross-site request forgery (CSRF), insecure direct object references (IDOR), and
security misconfigurations is not merely a technical requirement but a strategic
imperative. The prevalence of these vulnerabilities in the majority of web
applications underscores the need for vigilance and proactive measures. Each
type of vulnerability presents unique risks, and the consequences of failing to
address them can be severe, including data breaches, unauthorized access,
financial loss, and reputational damage.

Comprehensive Approach to Security

Implementing a comprehensive approach to web application security involves
integrating preventive measures across the entire development lifecycle. This
includes:

1. Secure Development Practices: Incorporating security considerations
from the outset of the development process ensures that vulnerabilities
are addressed early. Secure coding practices, such as using prepared
statements and escaping user input, are fundamental in preventing
common attacks.

2. Rigorous Testing and Validation: Regular security testing, including
penetration testing and vulnerability assessments, is crucial for
identifying and mitigating potential weaknesses. Automated tools,
combined with manual reviews, provide a thorough evaluation of the
application’s security posture.

3. Ongoing Monitoring and Maintenance: Security is not a one-time effort
but an ongoing process. Continuous monitoring of web applications,
timely application of security patches, and regular updates are necessary
to adapt to evolving threats and ensure ongoing protection.
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4. User Education and Awareness: Educating users about security best
practices and potential threats contributes to a more secure environment.
Awareness programs and training can help users recognize phishing
attempts, practice safe browsing habits, and avoid common pitfalls.

Impact of Best Practices

Implementing best practices in web application security yields significant
benefits. Organizations that proactively address vulnerabilities can reduce the
risk of costly security incidents and enhance their overall security posture.
Effective security measures contribute to:

1. Reduced Financial Impact: By preventing security breaches and
mitigating risks, organizations can avoid the substantial costs associated
with data breaches, including legal fees, remediation expenses, and loss
of revenue.

2. Enhanced Trust and Reputation: Demonstrating a commitment to
security builds trust with customers and stakeholders. A strong security
track record enhances the organization’s reputation and can serve as a
competitive advantage.

3. Regulatory Compliance: Many industries are subject to regulatory
requirements related to data protection and security. Adhering to
security best practices helps organizations comply with regulations such
as GDPR, HIPAA, and PCI-DSS.

4. Improved Risk Management: A proactive approach to security allows
organizations to identify and address potential risks before they can be
exploited by attackers. This reduces the likelihood of successful attacks
and helps maintain business continuity.

Future Considerations

As technology continues to evolve, new threats and vulnerabilities will emerge.
Organizations must remain agile and adapt their security practices to address
these changes. Emerging technologies such as artificial intelligence and
machine learning offer new tools for enhancing security but also introduce new
challenges and considerations.

In conclusion, securing web applications is a dynamic and ongoing process that
requires a comprehensive and proactive approach. By understanding common
vulnerabilities, implementing effective preventive measures, and staying

informed about emerging threats, organizations can better protect their web

applications and safeguard sensitive data. The commitment to robust web
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application security is not only essential for preventing security incidents but
also for maintaining trust, ensuring compliance, and achieving long-term
success in the digital age.

These recommendations and insights aim to guide healthcare providers,
policymakers, and researchers in creating a more secure and efficient digital

ecosystem for healthcare delivery.
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