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Abstract : 
 
This study proposes the integration of AWS CloudTrail with Wazuh to bolster security and compliance in 
cloud environments. By consolidating CloudTrail logs into Wazuh's monitoring system, real-time insights 
into AWS activities are gained, facilitating prompt threat detection and regulatory adherence. Leveraging 
Wazuh's analysis capabilities, this integration enhances security incident response and safeguards sensitive 
data. 
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I.     INTRODUCTION 

In recent years, the rapid adoption of cloud computing has 

revolutionized the way organizations build, deploy, and 

manage their IT infrastructure. Cloud platforms, such as 

Amazon Web Services (AWS), offer unparalleled scalability, 

flexibility, and cost-effectiveness, empowering businesses to 

innovate and grow at unprecedented rates. Securing cloud 

environments presents unique complexities, requiring 

organizations to adapt their security strategies to the 

dynamic nature of the cloud. Traditional security tools and 

approaches are often ill-suited to the task, struggling to 

provide comprehensive visibility and control in highly 

distributed and dynamic cloud environments.  

AWS CloudTrail is a critical component of the AWS security 

arsenal, offering detailed logging of API activity within AWS 

accounts. By capturing every API call made in an AWS 

environment, CloudTrail provides a comprehensive audit 

trail of user actions, resource changes, and system events, 

enabling organizations to monitor and track activity for 

security, compliance, and operational purposes. While 

CloudTrail provides valuable insights into AWS activity, 

effectively analyzing and leveraging CloudTrail logs for 

security monitoring requires specialized tools and expertise. 

This is where Wazuh enters the picture. Wazuh is an open-

source security monitoring platform that combines log 

analysis, intrusion detection, vulnerability detection, and 

compliance management into a unified solution. With its 

powerful correlation engine and extensive rule set, Wazuh is 

well-equipped to analyze CloudTrail logs and detect security 

threats in AWS environments. This research paper explores 

the integration of AWS CloudTrail with Wazuh for security 

monitoring in AWS environments. We will delve into the 

technical aspects of integrating CloudTrail with Wazuh, 

discussing configuration steps, best practices, and 

deployment considerations. Furthermore, we will examine 

real-world use cases and benefits of the integration, 

illustrating how it enables organizations to enhance their 

security posture and effectively mitigate security risks in 

AWS environments. 

 

II.     IMPORTANCE OF WAZUH INTEGRATION 

As organizations increasingly adopt cloud infrastructure, the 

need for robust security monitoring solutions becomes 

paramount. AWS CloudTrail offers a comprehensive logging 

service for tracking API activity within Amazon Web Services 

(AWS) environments, providing valuable insights into user 

actions and system events. However, effectively analyzing 

CloudTrail logs and detecting security threats requires 

sophisticated tools and techniques. 

This research paper explores the integration of AWS 

CloudTrail with Wazuh, an open-source security monitoring 

platform. By combining CloudTrail's rich log data with 

Wazuh's advanced analysis and detection capabilities, 

organizations can enhance their ability to identify and 

respond to security incidents in AWS environments. The 
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paper discusses the technical aspects of integrating 

CloudTrail with Wazuh, including configuration steps and 

best practices. 

Furthermore, the paper delves into real-world use cases and 

benefits of the integration, demonstrating how it enables 

organizations to detect unauthorized access, suspicious 

behavior, and potential security breaches in their AWS 

infrastructure. Through detailed analysis and comparison 

with alternative solutions, the paper highlights the 

advantages of using Wazuh for AWS security monitoring, 

including scalability, performance, and cost-effectiveness. 

Additionally, the paper offers insights into future trends and 

developments in cloud security, outlining potential 

advancements in the integration of CloudTrail with Wazuh 

and its implications for enhancing overall security posture in 

cloud environments. Case studies and success stories from 

organizations that have implemented the integration further 

illustrate its effectiveness in practice. 

In conclusion, the integration of AWS CloudTrail with Wazuh 

represents a powerful approach to security monitoring in 

AWS environments, enabling organizations to proactively 

identify and mitigate security threats while maintaining 

compliance with industry regulations and standards. 

 

III. SOME IMPORTANT API LOGS THAT AWS 

CLOUDTRAIL LOGS 

 

AWS 
Service 

API Event Description 

Amazo
n EC2 

RunInstanc
es 

Launches one or more instances 
in an EC2 service 

 TerminateIn
stances 

Terminates one or more 
instances in an EC2 service 

Amazo
n S3 

PutObject 
Uploads an object to an S3 

bucket 

 DeleteObje
ct 

Deletes an object from an S3 
bucket 

Amazo
n RDS 

CreateDBIn
stance 

Creates a new RDS database 
instance 

 
  Integration Steps: 
 

 

 
 
 

 
 

 Use cases and Benefits: 

Organizations across various sectors have benefited from 

integrating CloudTrail, AWS's cloud logging service, with 

Wazuh,a popular open-source security information and 

event management (SIEM) solution. This integration 

empowers them with a robust security posture and 

streamlined cloud management. 

One key advantage lies in enhanced security monitoring 

and threat detection. CloudTrail provides comprehensive 

logs of AWS activity, including user logins, API calls, and 

resource modifications. Wazuh ingests these logs, 

analyzing them alongside data from other security sources. 
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This centralized view allows organizations to identify 

suspicious behavior patterns and potential threats more 

effectively. Pre-configured Wazuh rules can trigger alerts 

for specific events, such as unauthorized access attempts 

or unusual API calls, enabling security teams to investigate 

and respond swiftly, minimizing damage from potential 

breaches. 

Compliance adherence is another area where CloudTrail 

and Wazuh shine. Regulations like PCI DSS and HIPAA 

mandate activity auditing within IT infrastructure. CloudTrail 

logs provide a verifiable record of user activity, facilitating 

compliance audits. Wazuh can generate reports 

demonstrating adherence to these regulations. Similarly, 

organizations with internal security policies can leverage 

this integration to ensure enforcement and identify a 

violation promptly. 

Finally, CloudTrail and Wazuh can contribute to cost 

optimization and resource management. CloudTrail logs 

can reveal inactive users or underutilized resources within 

the AWS environment. Wazuh can analyze these logs and 

generate reports that help organizations optimize their 

AWS resource allocation and potentially reduce cloud 

costs. Additionally, monitoring API calls through CloudTrail 

and Wazuh allows for proactive cost management by 

identifying excessive or unauthorized usage that could lead 

to unexpected charges. 

Security Analysis and threat detection: 
By combining CloudTrail's comprehensive logging 

with Wazuh's advanced analysis capabilities, 

organizations can gain a deeper understanding of 

activity within their AWS environment and 

proactively identify potential security risks. 

 
• Unauthorized Access Attempts: Wazuh can be 

configured to monitor CloudTrail logs for failed 

login attempts, particularly those originating from 

unusual locations or exceeding a predefined 

threshold. This can indicate potential brute-force 

attacks or compromised credentials. 

• Unusual API Activity: CloudTrail logs every API 

call made within your AWS environment. Wazuh 

can analyze this data and identify anomalies such 

as unexpected API calls at odd hours, calls from 

unauthorized locations, or calls exceeding typical 

usage patterns. These anomalies could signal 

potential attempts to exploit vulnerabilities or 

deploy malware. 

• Resource Misconfigurations: CloudTrail logs 

resource creation and modification events. Wazuh 

can leverage this data to detect suspicious 

resource configurations, such as granting 

excessive permissions to users or creating 

unnecessary resources. These misconfigurations 

can create security vulnerabilities within your AWS 

environment. 

 

• Anomalous Data Exfiltration: CloudTrail logs 

data access attempts, including S3 bucket 

downloads. Wazuh can analyze these logs for 

unusual data exfiltration patterns, such as large 

data downloads at unusual times or from 

unauthorized locations. This could indicate a 

potential data breach in progress. 

• Privileged User Activity: Monitoring activity by 

privileged users is crucial. Wazuh can analyze 

CloudTrail logs to identify any suspicious actions 

by privileged users, such as creating new 

administrator accounts or deleting critical 

resources. This can help detect potential insider 

threats. 

 

IV. CONCLUSIONS 

The integration of AWS CloudTrail with 

Wazuh represents a significant advancement in 

enhancing security and compliance within AWS 

environments. Through this project, we have 

successfully developed and implemented a 

comprehensive solution leveraging both platforms' 

strengths to provide real-time visibility, threat 

detection, and compliance monitoring capabilities.  

Key accomplishments of the project include: 

• We are successfully integrating AWS 

CloudTrail with Wazuh's centralized 
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monitoring system, enabling the ingestion 

and analysis of CloudTrail logs. 

• Developing custom parsers, rulesets, and 

correlation mechanisms within Wazuh to 

parse, normalize, and correlate CloudTrail 

events with other security events. 

• I am configuring alerting mechanisms within 

Wazuh to generate real-time alerts based on 

predefined rules derived from CloudTrail 

logs. 

• We facilitate compliance monitoring by 

centralizing CloudTrail logs into Wazuh and 

generating compliance reports based on 

predefined rulesets. 

• We are enhancing the user interface within 

Wazuh to provide intuitive dashboards and 

visualization tools for analyzing CloudTrail 

logs and monitoring AWS activities. 

• The integrated solution offers organizations a 

powerful toolset for enhancing their security 

posture, detecting and responding to security 

threats, and ensuring compliance with 

regulatory requirements within AWS 

environments. 

•  
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