Web Application Security 2024 Checklist

This checklist is designed to help organizations proactively address evolving threats and bolster
their web application security posture in 2024.

1. Secure Development Practices
*  Adopt Secure Coding Standards:

0 Follow OWASP Secure Coding Guidelines to ensure that the code is resistant to
the most common vulnerabilities, such as injection, cross-site scripting (XSS),
and broken access control.

o Enforce rigorous input validation (e.g., whitelisting and context-aware escaping)
to prevent injection attacks, including SQL injection, command injection, and
XSS.

o Utilize code linters and secure coding practices to maintain high code quality and
reduce the risk of introducing vulnerabilities.

e Implement Shift-Left Security:

o Integrate Static Application Security Testing (SAST) tools like Checkmarx,
SonarQube, or Veracode into your CI/CD pipelines to catch vulnerabilities early
during development.

o Conduct threat modeling early in the development lifecycle, using frameworks
like STRIDE (focused on identifying specific threats such as spoofing, tampering,
and elevation of privilege) or PASTA (risk-focused, proactive approach to assess
security impacts).

o Integrate Dynamic Application Security Testing (DAST) tools alongside SAST to
test running applications for vulnerabilities, complementing static analysis.

o Use interactive application security testing (IAST) tools to combine both static
and dynamic methods and identify security issues within the runtime context of
the application.

e Use Dependency Scanning:

o Regularly scan for vulnerabilities in third-party libraries with tools like
BlackDuck, Snyk, Sonatype Nexus, or OWASP Dependency-Check to identify
insecure components.
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Automate dependency management by integrating tools into the CI/CD pipeline
to ensure real-time identification of vulnerable dependencies and minimize human
error.

Utilize Software Bill of Materials (SBOM) to document and track third-party
dependencies, providing transparency and accountability for every component.

Ensure outdated or vulnerable dependencies are updated promptly, leveraging
automation tools such as Dependabot or Renovate to streamline the remediation
process and reduce exposure time.

*  Secure Design Principles:

Follow principles such as least privilege, defense in depth, and fail-safe defaults
to ensure systems are designed with a focus on minimizing attack surfaces.

Use secure design reviews to assess architectural decisions and highlight areas
where improvements can be made, ensuring that security is a key consideration in
every design decision.

Implement secure coding patterns, such as avoiding hard-coded secrets, using
parameterized queries, and employing encryption for sensitive data.

o Code Reviews and Peer Validation:

Establish a formal peer review process that incorporates security checks, ensuring
that security considerations are applied consistently across all codebases.

Use pair programming or mob programming for critical parts of the application to
minimize vulnerabilities from the outset.

Apply automated tools for code quality checks that also include security rules,
such as SonarQube, to ensure developers adhere to secure coding practices.

*  Logging and Error Handling:
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Implement secure logging to track events such as authentication attempts,
authorization checks, and error messages, while avoiding sensitive information in
logs.

Ensure consistent error handling to avoid information leakage that could give
attackers clues about the system's architecture.

Regularly audit logs to detect unusual patterns that may indicate an attempted or
successful attack.
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2. Authentication and Authorization

. Secure Authentication Mechanisms:

Enforce Multi-Factor Authentication (MFA) for all users, particularly for
administrative accounts, to provide an additional layer of security beyond
passwords.

Use secure password policies, such as a minimum length of 12 characters, and
enforce the use of complex passwords. Avoid common patterns and ensure
passwords are hashed using strong algorithms like berypt or Argon2.

Implement passwordless authentication options (e.g., WebAuthn) to improve
security and reduce the risks associated with password management.

. Implement Role-Based Access Control (RBAC):

Assign permissions based on the principle of least privilege (PoLP) to ensure that
users only have access to the resources necessary for their roles.

Regularly audit user roles and access permissions to ensure they remain aligned
with the users' responsibilities, and promptly remove access for users who no
longer need it.

Consider using Attribute-Based Access Control (ABAC) to complement RBAC,
allowing more granular control by defining policies based on user attributes and
context.

*  OAuth/OpenID Compliance:
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Secure APIs with modern authentication and authorization protocols like OAuth
2.0 and OpenID Connect to ensure that only authorized users can access sensitive
data.

Regularly update and review OAuth tokens to minimize the risk of token abuse.
Implement short-lived tokens and refresh tokens to maintain secure sessions.

Enforce strict redirect URI validation and use PKCE (Proof Key for Code
Exchange) to mitigate authorization code interception attacks in OAuth flows.

Use centralized identity management to simplify and secure access across all
services, reducing the risk of misconfiguration and inconsistent access policies.
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3. API Security

. Protect API Endpoints:

o Use API gateways like AWS API Gateway, Kong, or Apigee to act as a security
layer, manage traffic, and enforce policies on exposed APIs.

o Validate and sanitize API inputs to prevent injection and deserialization attacks.
Use strong schema validation to enforce correct data formats and types.

o Implement versioning for APIs to ensure that outdated versions are
decommissioned and vulnerabilities are not introduced via legacy endpoints.

e Implement Rate Limiting:

o Prevent abuse of APIs by implementing rate limiting and throttling mechanisms to
restrict the number of requests allowed from individual IP addresses or users.

o Use API gateways to define thresholds for rate limiting, helping mitigate brute
force and Denial of Service (DoS) attacks.

o Monitor traffic patterns to identify abnormal request volumes and adjust rate
limits dynamically when potential attacks are detected.

. Secure API Authentication:

o Use token-based authentication (e.g., JWT) with appropriate expiration times to
secure APIs and prevent token misuse. Ensure tokens are stored securely and not
exposed in client-side code.

o Employ mutual TLS (mTLS) to provide client-side and server-side authentication,
ensuring the authenticity of both ends of the communication.

o Implement OAuth 2.0 for secure API access control, using scopes to limit the
capabilities granted by access tokens, thereby adhering to the principle of least
privilege.
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4. Secure Deployment

e Secure CI/CD Pipelines:

o

Scan container images for vulnerabilities using tools like Trivy, Aqua Security, or
Anchore before they are deployed to production.

Automate security testing for Infrastructure-as-Code (IaC) templates using tools
like Terraform Compliance or Checkov to ensure security best practices are
followed.

Implement CI/CD pipeline security by restricting access to the pipeline, enforcing
code signing, and incorporating security checks at each stage of the deployment.

e Apply Patching and Updates:

o

Regularly patch known vulnerabilities in frameworks, libraries, and software
dependencies to minimize exposure to known exploits.

Subscribe to security advisory feeds (e.g., CVE, NVD, vendor advisories) to stay
informed about new vulnerabilities and apply relevant patches promptly.

Use automated patch management solutions to streamline the patching process
and reduce human error, ensuring that systems remain up to date.

5. Runtime Application Protection

*  Enable Web Application Firewalls (WAFs):

o

Deploy Web Application Firewalls (WAFs) like Cloudflare, Akamai, or AWS
WAF to protect against common attack vectors such as SQL injection, cross-site
scripting (XSS), and other OWASP Top 10 threats.

Configure WAF rules to detect and block known malicious traffic patterns,
ensuring both automated and manual attacks are mitigated.

Regularly update WAF policies to adapt to new threat signatures and emerging
attack techniques.

*  Implement Runtime Application Self-Protection (RASP):

[}
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Use Runtime Application Self-Protection (RASP) tools like Contrast Security or
Sqreen to provide real-time monitoring and automatic protection against threats as
they happen.

Deploy RASP to detect and block attacks such as injection, path traversal, and
unauthorized access attempts directly within the application runtime environment.
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Leverage RASP's detailed attack telemetry to gain insights into how applications
are being targeted, enabling faster response times and more effective incident
management.

6. Monitoring and Incident Response

e Continuous Monitoring:

Implement a Security Information and Event Management (SIEM) system, such
as Splunk, Elastic SIEM, or QRadar, to collect and analyze logs from various
sources and detect suspicious activity in real-time.

Utilize anomaly detection tools to identify abnormal behavior patterns that could
indicate potential breaches or attacks.

Integrate alerting mechanisms to ensure that suspicious activities trigger
immediate notifications for rapid response.

. Log Management:

Ensure all critical actions, including authentication attempts, data access, and
configuration changes, are logged and securely stored for a minimum of 90 days.

Encrypt log data both in transit and at rest to protect against tampering or
unauthorized access.

Implement log rotation and archiving policies to manage storage effectively while
maintaining compliance with regulatory requirements.

e Incident Response Plan:
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Develop an incident response plan tailored to web application attacks, including
steps for identification, containment, eradication, and recovery.

Regularly test the incident response plan through tabletop exercises and red team
simulations to ensure readiness and identify areas for improvement.

Maintain an updated contact list of key stakeholders, such as security teams, legal,
and communication departments, to streamline incident handling and minimize
response delays.
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7. Emerging Threat Mitigation

o Al-Assisted Threats:

Monitor for Al-enhanced phishing attempts using AI/ML-powered detection
systems that can identify subtle anomalies in email content and sender behavior.

Leverage machine learning-based threat detection tools to enhance visibility into
evolving threats that utilize Al, such as polymorphic malware and automated
vulnerability exploitation.

Employ user behavior analytics (UBA) to detect anomalies that indicate potential
Al-driven attacks, including unusual login times, access patterns, or data
exfiltration attempts.

e Supply Chain Security:

Validate and secure software dependencies by implementing software
composition analysis (SCA) tools to ensure third-party components are free from
known vulnerabilities.

Enforce vendor risk management policies by conducting security assessments of
vendors and ensuring compliance with contractual security standards.

Establish and maintain an SBOM for all software projects to track and manage
dependencies, ensuring visibility and timely patching of supply chain
vulnerabilities.

Conduct regular audits of third-party dependencies and vendors to identify
potential risks and address them proactively before they impact your software
environment

8. Regular Security Assessments

*  Penetration Testing:
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Conduct comprehensive web application penetration testing at least quarterly or
after any major updates to identify and remediate vulnerabilities.

Engage both internal and external penetration testers to get a balanced perspective
on potential threats, leveraging expertise from outside the organization.

Utilize industry-standard methodologies such as OWASP Web Security Testing
Guide (WSTG) or NIST SP 800-115 to ensure thorough coverage of attack
vectors.
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Document findings and create actionable remediation plans, tracking the progress
of mitigations and retesting as necessary.

*  Vulnerability Scanning:

Regularly scan applications and infrastructure for vulnerabilities using automated
tools like Nessus, Qualys, or OpenVAS to identify weaknesses in configurations,
outdated software, and potential misconfigurations.

Schedule scans on a continuous basis, particularly focusing on development,
testing, and production environments, to ensure no newly introduced
vulnerabilities are missed.

Perform both authenticated and unauthenticated scans to get a comprehensive
view of vulnerabilities, including those that could be exploited by both internal
users and external threat actors.

Ensure scan results are reviewed promptly, and that all critical and high-risk
vulnerabilities are addressed according to predefined SLLAs to minimize exposure.

. Bug Bounty Programs:

Consider implementing a bug bounty program to engage ethical hackers and
crowdsourced security testing, using platforms like HackerOne, Bugcrowd, or
Synack.

Clearly define the scope and rules of engagement for bug bounty participants,
including target assets and vulnerability disclosure requirements.

Offer rewards that align with the severity of discovered vulnerabilities,
encouraging researchers to focus on impactful findings and fostering positive
relationships with the security community.

Integrate findings from the bug bounty program into the overall security
assessment strategy, ensuring that they are prioritized and remediated efficiently.

*  Security Assessment Integration:
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Integrate results from penetration tests, vulnerability scans, and bug bounty
programs into a unified vulnerability management process for better tracking and
prioritization.

Use tools like Jira or ServiceNow to create tickets for vulnerabilities, assign them
to relevant teams, and track their remediation status.

Regularly review assessment results with stakeholders and adjust testing
frequency, scope, and techniques based on the evolving threat landscape.
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. Reporting and Improvement:

Prepare detailed reports for each security assessment, including identified risks,
affected assets, severity levels, and recommended mitigation actions.

Conduct post-assessment review meetings with development and operations
teams to ensure that findings are clearly understood and appropriately mitigated.

Establish key metrics (e.g., time to remediate, number of recurring vulnerabilities)
to evaluate the effectiveness of security assessments and drive continuous
improvement in security practices.

9. Cloud and Infrastructure Security

e Secure Cloud Configurations:

Regularly audit cloud configurations using tools like AWS Config, Azure Security
Center, or Google Cloud Security Command Center to ensure adherence to best
practices and minimize misconfigurations.

Implement automated configuration checks using Infrastructure as Code (IaC)
tools like Terraform Compliance or Checkov to enforce secure configurations
across environments consistently.

Ensure all storage buckets and containers are private by default unless explicitly
required to be public, and set up alerts for any changes in the access configuration
to prevent accidental exposure.

Use Identity and Access Management (IAM) best practices to limit administrative
privileges, enforce role-based access, and ensure that access to cloud resources is
restricted to only what is necessary.

e Data Encryption:

By: Hom Kafle

Encrypt data at rest using cloud-native tools like AWS KMS, Azure Key Vault, or
Google Cloud KMS, and ensure that encryption keys are managed securely,
preferably with a hardware security module (HSM).

Encrypt data in transit using TLS 1.2 or above to ensure that all sensitive
information remains protected from interception during communication between
services and users.

Apply end-to-end encryption where possible to ensure that data remains encrypted
throughout its entire lifecycle, from creation to storage and beyond.

Regularly review and rotate encryption keys to minimize the risk of compromised
keys and ensure encryption mechanisms are up to date with current standards.

9 @kafeva.com



*  Network Security:

o Use Virtual Private Cloud (VPC) configurations to segment and isolate resources
within the cloud, ensuring that sensitive data is accessible only from trusted
network zones.

o Implement network security groups (NSGs) and firewall rules to control incoming
and outgoing traffic to cloud resources, ensuring that only authorized
communication is allowed.

° Use tools like AWS Shield, Azure DDoS Protection, or Cloudflare to protect cloud
environments from distributed denial-of-service (DDoS) attacks, ensuring service
availability.

o Regularly review network security policies and audit network traffic logs to detect
any unauthorized access or suspicious activity.

e Backup and Disaster Recovery:

o Implement regular automated backups of critical cloud resources, and ensure that
backup data is encrypted and securely stored.

o Test disaster recovery plans periodically to ensure that systems can be restored
quickly in the event of a failure or security incident.

o Use versioning and immutability for storage buckets to protect against accidental
deletion or ransomware attacks.

e Identity and Access Management (IAM):

o Enforce the principle of least privilege for cloud accounts, ensuring that users and
services have only the permissions they need to perform their tasks.

o Implement Multi-Factor Authentication (MFA) for all users, particularly those
with administrative privileges, to add an extra layer of security against
compromised credentials.

o Regularly review IAM policies and roles to ensure they remain aligned with
organizational needs and that unused accounts or privileges are promptly
removed.

o Monitor IAM activities, such as login attempts and privilege escalations, using
tools like AWS CloudTrail or Azure Activity Logs to detect unauthorized access
attempts.

10. Employee Awareness and Training
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*  Security Awareness Training:

o Educate employees on the basics of cybersecurity, focusing on common attack
techniques such as phishing, social engineering, and secure usage of web
applications.

o Conduct regular training sessions that include real-world examples of successful
attacks and provide guidance on how to recognize and avoid such threats.

o Use interactive tools, such as quizzes and role-playing exercises, to reinforce
learning and ensure employees retain critical security knowledge.

o Ensure all employees understand their role in maintaining the organization’s
security posture, emphasizing the importance of reporting suspicious activities.

*  Developer Training:

o Train developers on secure coding practices and standards, focusing on avoiding
vulnerabilities like those listed in the OWASP Top 10.

o Incorporate hands-on secure coding workshops and code review exercises to help
developers identify and remediate security issues during development.

o Provide access to secure coding resources and platforms such as Secure Code
Warrior or OWASP's resources, and encourage continuous learning.

o Ensure training covers the use of security tools integrated into development
workflows, such as Static Application Security Testing (SAST) and Dynamic
Application Security Testing (DAST).

o Simulated Attacks:

o Conduct regular phishing simulation campaigns to evaluate employee awareness
and response to phishing emails.

o Use the results of these campaigns to provide targeted follow-up training for
employees who fall for simulated phishing attacks, reinforcing key lessons.

o Simulate social engineering attacks, such as pretexting or baiting, to identify
potential gaps in employee awareness and address them through training.

o Analyze the outcomes of simulated attacks to continuously improve awareness
programs and reduce the risk of successful real-world attacks.

*  Continuous Reinforcement:
o Establish a culture of security by including cybersecurity topics in monthly

newsletters, meetings, and other regular communications.
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Use posters, email reminders, and other visual aids to keep security best practices
top of mind for all employees.

Reward and recognize employees who demonstrate good security behavior, such
as promptly reporting phishing attempts or other suspicious activities, to motivate
continued vigilance.

Conduct annual refresher courses to ensure all employees, including new hires,
stay updated on the latest threats and security best practices.

*  Measuring Training Effectiveness:

Track metrics such as phishing test success rates, employee participation in
training sessions, and feedback scores to gauge the effectiveness of training
initiatives.

Use surveys to collect employee feedback on training sessions, identifying areas
that require improvement or additional focus.

Regularly review training content to ensure it reflects the latest threat landscape
and incorporates the most recent attack trends and defenses.

11. Compliance and Governance

e  Regulatory Compliance:

Ensure adherence to global regulations such as GDPR (General Data Protection
Regulation), CCPA (California Consumer Privacy Act), and industry-specific
standards like PCI DSS (Payment Card Industry Data Security Standard).

Maintain an up-to-date inventory of applicable regulations and ensure that all
relevant business processes comply with the necessary legal and regulatory
requirements.

Conduct regular compliance audits to assess adherence, identify gaps, and ensure
corrective actions are taken before any violations occur.

Implement mechanisms for data subject rights management, such as consent
tracking and the ability for users to request data deletion, to comply with privacy
laws.

e Privacy by Design:
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Embed privacy-centric design principles from the early stages of the application
development lifecycle to minimize privacy risks and protect user data.
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Perform Privacy Impact Assessments (PIAs) during the design phase of new
projects to evaluate the potential impact on privacy and ensure mitigation
measures are in place.

Use techniques like data minimization, pseudonymization, and encryption to
protect personal information throughout its lifecycle.

Involve legal and privacy experts in the review process of new features and
services to ensure compliance with applicable privacy regulations.

e Security Policies:

Maintain comprehensive, up-to-date security policies that cover critical aspects
such as acceptable use, access control, data classification, and incident response.

Regularly review and update security policies to reflect evolving threats, changes
in technology, and regulatory requirements, ensuring they remain relevant and
effective.

Engage stakeholders across departments in policy review sessions to create a
shared understanding of expectations and responsibilities regarding security
practices.

Make security policies easily accessible to all employees and ensure they receive
training on policy content to promote adherence and accountability.

o Governance Framework:

Implement a governance framework that aligns security goals with business
objectives, such as ISO 27001 or NIST Cybersecurity Framework, to create a
structured approach to managing risks.

Define roles and responsibilities for security governance, ensuring that senior
management, IT, legal, and compliance teams are all involved in maintaining the
organization's security posture.

Establish a Security Steering Committee that meets regularly to review the
security program, address emerging risks, and make strategic decisions about
security investments.

. Risk Management:
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Develop and maintain a risk management program that identifies, assesses, and
mitigates risks related to data security and privacy.

Conduct regular risk assessments to identify potential vulnerabilities and threats,
and prioritize risk mitigation efforts based on the severity and likelihood of
impact.
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Implement risk treatment plans for identified risks, which could include
mitigation, transfer (e.g., through cyber insurance), acceptance, or avoidance.

Use tools like risk registers to document and track risks, their mitigation
measures, and their current status, providing transparency into the organization's
risk posture.

*  Auditing and Reporting:

o

Schedule regular internal and external audits to verify compliance with regulatory
requirements and internal policies, ensuring that security controls are operating
effectively.

Create clear and actionable audit reports that outline findings, remediation actions,
and deadlines for corrective measures.

Maintain an audit trail of all compliance and governance-related activities,
providing evidence of due diligence in maintaining security and privacy
standards.

Report on compliance metrics and key performance indicators (KPIs) to senior
management and stakeholders to demonstrate the effectiveness of compliance
efforts and highlight areas requiring attention.

Additional Tools and Resources

o Tools: OWASP ZAP, Burp Suite, Metasploit, Terraform Compliance, Prisma Cloud.

*  Frameworks: OWASP SAMM, NIST Cybersecurity Framework, ISO 27001.

. Reference Materials: OWASP Top 10, CWE/SANS Top 25, MITRE ATT&CK
Framework.
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