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 A B S T R A C T 

Generative AI and Large Language Models (LLMs) are revolutionizing industries by enabling advanced natural language 
understanding and content creation. However, their adoption introduces significant security, privacy and compliance risks. This 
paper identifies key vulnerabilities, highlights the OWASP Top 10 risks specific to LLMs and presents a comprehensive security 
framework leveraging AI Security Posture Management (AISPM) and proactive scanning techniques. Recommendations for 
secure, ethical and compliant deployment of Generative AI are provided, ensuring resilience and trustworthiness in modern AI 
systems.
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1. Introduction
Generative AI and LLMs have become integral to various 

domains, such as healthcare, finance, retail and education. 
Their ability to perform complex tasks, such as summarization, 
chatbot interactions and automated code generation, has driven 
widespread adoption.

A. Challenges in LLM Security

While the benefits of LLMs are substantial, they come with 
unique challenges:

a.	 Data Privacy Concerns: LLMs trained on vast datasets 
may inadvertently expose sensitive information.

b.	 Adversarial Vulnerabilities: Malicious actors can exploit 
LLMs through prompt injection or adversarial examples.

c.	 Compliance Issues: Failing to adhere to data protection 
regulations like GDPR or HIPAA can result in legal and 
financial repercussions.

This paper provides a structured approach to identifying and 
mitigating security risks in Generative AI systems, ensuring 
their ethical and secure deployment.

2. Security Challenges in Generative AI and LLMs
Generative AI and Large Language Models (LLMs) have 

revolutionized industries by enabling advanced natural language 
processing capabilities. However, their adoption introduces 
several security challenges that need to be addressed to ensure 
safe and ethical deployment. Below are the key security 
challenges:

A. Data Privacy and Leakage

LLMs trained on vast datasets may inadvertently retain 
and expose sensitive information. This poses risks in sensitive 
domains like healthcare and finance.

B. Adversarial Attacks

Techniques like prompt injection and adversarial examples 
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set, causing the LLM to produce skewed results.

b.	 Mitigation: Validate and monitor training data sources to 
ensure integrity and authenticity.

F. Model Theft

Unauthorized parties may replicate or steal the LLM model.

a.	 Example: An attacker uses model extraction techniques to 
recreate the LLM.

b.	 Mitigation: Implement rate limiting and monitor for 
abnormal access patterns to prevent model extraction.

G. Insecure Plugin Design

Vulnerabilities in plugins can compromise the LLM’s 
security.

a.	 Example: A poorly designed plugin allows attackers to 
execute arbitrary code.

b.	 Mitigation: Conduct security assessments of plugins and 
enforce strict access controls.

H. Excessive Resource Consumption

LLMs can consume excessive resources, leading to denial-
of-service conditions.

a.	 Example: Uncontrolled LLM processes exhaust system 
memory, causing crashes.

b.	 Mitigation: Implement resource quotas and monitoring to 
prevent overconsumption.

I. Insufficient Access Controls

Weak access controls can lead to unauthorized use of LLM 
functionalities.

a.	 Example: Unauthorized user access and manipulate LLM 
outputs.

b.	 Mitigation: Enforce robust authentication and authorization 
mechanisms.

J. Lack of Auditing and Monitoring

Without proper logging, malicious activities may go 
undetected.

a.	 Example: Anomalies in LLM interactions remain unnoticed 
due to insufficient monitoring.

b.	 Mitigation: Implement comprehensive logging and 
real-time monitoring to detect and respond to suspicious 
activities.

Addressing these risks is crucial for the secure deployment 
of LLM applications. For detailed information and additional 
resources, refer to the OWASP Top 10 for LLM Applications

4. Red Teaming in Large Language Models (LLMs)
Red Teaming plays a critical role in securing and optimizing 

Large Language Models (LLMs) by proactively identifying 
vulnerabilities, ensuring compliance and safeguarding the ethical 
use of these systems. As LLMs are increasingly deployed in 
sensitive and high-stakes environments, the role of Red Teaming 
becomes essential in addressing both technical and ethical risks.

A. Benefits of Red Teaming for LLM Applications

a.	 Proactive Vulnerability Mitigation: Identifies and 
addresses weaknesses before exploitation.

can manipulate LLM outputs, potentially bypassing safeguards 
or generating harmful content.

C. Compliance Risks

AI systems often lack mechanisms to adhere to stringent data 
protection laws, such as GDPR and HIPAA. Non-compliance 
can lead to financial and reputational damage.

These risks must be carefully considered during the security 
scanning processes. Effective defense strategies include 
adversarial training, robust data validation, frequent retraining, 
algorithmic transparency and restricted access to model 
predictions.

3. Owasp Top 10 Risks For Llm Security
The OWASP Top 10 Risks for LLM Security outlines the 

most critical vulnerabilities and threats that organizations need 
to address when deploying Large Language Models (LLMs). 
These risks provide a framework for proactively identifying and 
mitigating potential security issues, ensuring the safe, compliant 
and ethical operation of LLMs.

A. Prompt Injection

Malicious inputs can manipulate LLM behavior, leading to 
unintended actions or information disclosure.

a.	 Example: An attacker crafts a prompt that causes the LLM 
to output sensitive data.

b.	 Mitigation: Implement input validation and contextual 
filtering to detect and neutralize malicious prompts.

B. Data Leakage

LLMs may inadvertently expose sensitive information from 
their training data.

a.	 Example: An LLM trained on confidential documents 
reveals proprietary information in its responses.

b.	 Mitigation: Use data anonymization techniques and 
conduct thorough reviews of training datasets to remove 
sensitive information.

C. Inadequate Sandboxing

Insufficient isolation of LLM processes can lead to 
unauthorized access to system resources.

a.	 Example: An LLM with excessive permissions modifies 
system files.

b.	 Mitigation: Enforce strict sandboxing to limit the LLM’s 
access to only necessary resources.

D. Unauthorized Code Execution

LLMs may execute unintended code, leading to security 
breaches.

a.	 Example: An attacker inputs code that the LLM executes, 
compromising the system.

b.	 Mitigation: Disable code execution capabilities within the 
LLM unless explicitly required and secure.

E. Training Data Poisoning

Introducing malicious data during training can bias the 
LLM’s outputs.

a.	 Example: An attacker injects biased data into the training 
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b.	 Improved User Trust and Adoption: Demonstrates a 
commitment to security and ethical deployment.

c.	 Enhanced Compliance and Risk Management: Ensures 
alignment with regulatory and industry standards.

d.	 Operational Resilience: Prepares the system to handle 
evolving threats with minimal disruption.

e.	 Continual Learning and Adaptation: Enables iterative 
improvements in LLM performance and security.

The role of Red Teaming in LLM applications is 
indispensable for ensuring their secure, ethical and compliant 
deployment. By simulating adversarial scenarios and rigorously 
testing vulnerabilities, Red Teaming strengthens the resilience of 
LLM systems, fosters trust among users and safeguards against 
emerging threats. Regular and iterative Red Teaming exercises 
are a cornerstone of responsible AI development and deployment 
practices.

5. AI Security Posture Management (AISPM)
AI Security Posture Management (AISPM) is an emerging 

framework designed to monitor, manage and enhance the 
security and compliance posture of AI systems, including 
Generative AI and LLMs. AISPM integrates various security 
practices to ensure AI systems operate securely, ethically and in 
compliance with regulatory standards. 

A. Why AISPM is Critical for Generative AI and LLMs

a.	 Complexity of AI Systems: The intricate architecture 
of LLMs requires continuous oversight to address 
vulnerabilities across the training, deployment and 
operational stages.

b.	 Dynamic Threat Landscape: Adversaries continually 
develop sophisticated attacks, making it necessary to adapt 
AI security practices dynamically.

c.	 Compliance Demands: Organizations must ensure 
adherence to evolving data privacy and protection 
regulations such as GDPR, CCPA and HIPAA.

d.	 Trust and Transparency: AISPM builds trust by providing 
visibility into the AI system’s behavior, decision-making 
processes and potential risks.

B. Core Components of AISPM

1. Continuous Risk Assessment

•	 Objective: Regularly identify vulnerabilities, threats and 
compliance gaps.

Tools and Techniques:

•	 Automated vulnerability scans for models and APIs.
•	 Adversarial testing frameworks to simulate real-world 

attacks.

Output:

•	 A prioritized risk assessment report that informs remediation 
efforts.

2. Policy Enforcement and Governance

•	 Objective: Establish and enforce policies for ethical AI 
usage, data privacy and security practices.

Features:

•	 Role-based access controls (RBAC).

•	 Policy-driven gating for deployment pipelines.

Integration:

•	 Align with organizational governance frameworks and 
regulatory requirements.

3. Security Monitoring and Alerting

•	 Objective: Monitor AI systems in real-time to detect and 
respond to anomalies or malicious activities.

Capabilities:

•	 Anomaly detection using machine learning.
•	 Logging and auditing for forensic analysis.

Benefits:

•	 Reduced time-to-detection and enhanced incident response 
capabilities.

Compliance Management

•	 Objective: Automate compliance checks to ensure 
adherence to industry standards and regulations.

Capabilities:

•	 Scanning for PII in datasets and outputs.
•	 Generating compliance reports for audits.

Examples:

•	 HIPAA compliance for healthcare AI systems.
•	 GDPR adherence for European data protection laws.

5. Resilience and Incident Response

•	 Objective: Enhance the robustness of AI systems and 
establish a clear plan for handling security incidents.

Key Features:

•	 Automated model retraining to address vulnerabilities.
•	 Predefined playbooks for incident containment and recovery.

Output:

•	 Improved system resilience and minimized downtime.

C. AISPM Workflow

a.	 Discovery: Identify all AI assets, including models, 
datasets, APIs and integrations.

b.	 Assessment: Perform risk assessments and compliance 
audits using automated tools.

c.	 Policy Implementation: Define security policies and 
enforce them across the AI ecosystem.

d.	 Continuous Monitoring: Deploy real-time monitoring for 
anomaly detection and threat intelligence.

e.	 Remediation: Automatically or manually resolve identified 
vulnerabilities and risks.

f.	 Reporting: Generate comprehensive reports for 
stakeholders and regulators.

D. Benefits of AISPM for LLM Security

a.	 Proactive Risk Management: Detect vulnerabilities early 
in the AI lifecycle, reducing potential exploitation.

b.	 Regulatory Compliance: Automate adherence to laws like 
GDPR, CCPA and HIPAA, avoiding legal and financial 
penalties.



J Artif Intell Mach Learn & Data Sci | Vol: 1 & Iss: 3Yadav S.,

4

c.	 Operational Efficiency: Streamline security operations 
through automation and integration with existing tools.

d.	 Enhanced Trust: Increase user confidence by demonstrating 
a commitment to secure and ethical AI practices.

E. Integration of AISPM into Security Scanning

a.	 Automated Scanning Tools: Use AISPM to coordinate and 
automate training data scanning, adversarial testing and API 
security checks.

b.	 Continuous Monitoring: Integrate real-time output 
filtering and anomaly detection into the AISPM framework.

c.	 Policy Enforcement: Define gating criteria for model 
deployment, ensuring compliance and security thresholds 
are met.

F. Future of AISPM

a.	 AI-Driven Security Management: Use AI to enhance 
AISPM capabilities, enabling adaptive risk management.

b.	 Standardization: Development of industry-wide standards 
for AISPM frameworks.

c.	 Scalability: Extending AISPM practices to multi-model 
and federated AI systems.

6. Recommendations
By incorporating AISPM, the white paper highlights the 

importance of a structured, continuous approach to managing 
the security posture of AI systems. AISPM provides a unified 
framework that enables organizations to address evolving 
threats, maintain compliance and build trust in their Generative 
AI and LLM solutions.

a.	 Adopt an AISPM Platform: Use commercial or open-
source AISPM tools tailored to the organization’s needs.

b.	 Train Teams: Educate AI developers and security 
professionals on AISPM best practices.

c.	 Align with Governance: Integrate AISPM into existing IT 
governance frameworks for streamlined management.

7. Conclusion
Generative AI and LLMs are transformative but require 

robust security measures to ensure ethical and secure deployment. 
By addressing the OWASP Top 10 risks and adopting AISPM 
frameworks organizations can build resilient AI systems that 
align with regulatory standards and user expectations.

8. References

1.	 https://genai.owasp.org/resource/owasp-top-10-for-llm-
applications-2025/. 

2.	 https://openai.com/research/gpt-4. 

3.	 https://www.nist.gov/itl/ai-risk-management-framework . 

4.	 https://gdpr-info.eu/.

5.	 https://arxiv.org/abs/1706.06083. 

6.	 https://arxiv.org/abs/1903.12299.

7.	 Kamalakar Reddy Ponaka. Security Scanning of AI/ML Models 
in the Software Development Life Cycle. Journal of Artificial 
Intelligence and Cloud Computing, 2024.

8.	 Biggio B and Roli F. “Wild Patterns: Ten Years After the Rise 
of Adversarial Machine Learning,” Pattern Recognition, 
2018;84:317-331.

9.	 Williams JD and Drozdov AL. “Reinforcement Learning for 
Language Models: Tackling Ethical and Safety Challenges,” 
Transactions of the Association for Computational Linguistics, 
2023;11:45-62.

10.	 https://atlas.mitre.org/. 

11.	 Kou S, Zhang D and Song M. “Differential Privacy in Deep 
Learning: Opportunities and Challenges,” in Proceedings of 
the IEEE International Conference on Big Data (Big Data), Los 
Angeles, USA, 2019:5171-5180.

https://openai.com/research/gpt-4
https://www.nist.gov/itl/ai-risk-management-framework
https://gdpr-info.eu/
https://arxiv.org/abs/1706.06083
https://arxiv.org/abs/1903.12299
https://www.researchgate.net/publication/384374987_Security_Scanning_of_AIML_Models_in_the_Software_Development_Life_Cycle
https://www.researchgate.net/publication/384374987_Security_Scanning_of_AIML_Models_in_the_Software_Development_Life_Cycle
https://www.researchgate.net/publication/384374987_Security_Scanning_of_AIML_Models_in_the_Software_Development_Life_Cycle
https://dl.acm.org/doi/10.1145/3243734.3264418
https://dl.acm.org/doi/10.1145/3243734.3264418
https://dl.acm.org/doi/10.1145/3243734.3264418
https://atlas.mitre.org/

	_GoBack

