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Introduction

Organizations require accurate and timely data to succeed in their fast-changing
cybersecurity environment. Organizations require powerful tools to detect security threats and to
respond to threats and recover from them. Windows Event Log stands as one of the most
effective tools available for Windows environments. The logs document various system activities
which include user logins together with system modifications and security incidents. Event Logs
function as digital black boxes to provide essential clues which help establish timelines, detect
threats and evaluate damage. The importance of Windows Event Logs has increased because of
the growing number of ransomware attacks and insider threats and advanced persistent threats.
The ability to detect modern attacks depends on historical logs because these threats remain
undiscovered for extended periods. This research investigates the application of these logs in

cybersecurity forensics investigations.

Overview of Research

Windows Event Logs serve as structured records that both the operating system and
installed applications generate. The log entries are organized into three primary groups which
include Application, System and Security. Each category focuses on a specific type of activity.
Security logs are especially useful for forensics. The logs document login events, track file
access and permission modifications. System logs monitor driver or hardware problems but
Application logs display software errors together with software behaviors. These logs help build
a timeline of events. Security logs can detect brute-force attacks through consecutive failed login
attempts that eventually succeed. Security teams employ logs to monitor privilege escalation

together with malware activity and insider threats. Log data remains ineffective unless proper



Devin Johnson | Page |3

configuration occurs. The default configuration settings typically lack sufficient information
needed to perform thorough investigations. Administrators need to modify log configuration
settings to obtain the required data. The configuration should include specifications regarding

storage duration and data space allocation as well as access authorization.

Organizations maintain strong log management systems mainly because of their
compliance requirements. HIPAA and GDPR along with NIST 800-53 frameworks require
organizations to maintain logs while conducting regular reviews as part of their compliance
obligations. The logs function as evidence which confirms that required controls exist. Logs
serve as essential evidence when audits or breaches happen because they help organizations
show compliance and decrease legal liabilities. The regulations specify the duration of log
storage and details about log protection and examination procedures. Log data serves incident
response but also functions actively to stop future incidents. Teams who analyze historical data
patterns will identify abnormal system behavior early enough to prevent security breaches. The
implementation of proactive monitoring through logs creates additional defensive protection for
networks. Organizations using logs to define typical system behavior gain better capabilities to
detect unusual patterns. Server external connections detected during non-business hours trigger

log-based early warning systems for detection purposes.

Frameworks

Event Logs receive their maximum benefit from security teams who implement
established procedures. NIST SP 800-61 stands as one of the widely recognized guidelines for
security teams. The incident response process according to NIST SP 800-61 consists of four

distinct phases which include preparation, detection and analysis. This is followed by
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containment, recovery and ending with post-incident review. The detection and analysis stage

represents the most valuable time to utilize logs. Here’s how the process works:

1. Log Collection: Use Event Viewer or PowerShell to gather logs.

2. Normalization: Convert logs into a standard format so they’re easier to compare.

3. Correlation: Match log entries across different systems to find patterns.

4. Timeline Reconstruction: Arrange events in the order they happened to understand the
full story.

5. Reporting: Document findings for internal review, legal cases, or audits.

The MITRE ATT&CK framework serves as a valuable resource for organizations. The
framework enables users to associate documented attacker techniques with directly observable
log entries. Event ID 4624 indicates a successful logon event, but Event ID 4672 shows special
privileges were granted. The simultaneous occurrence of these two events indicates an attacker
successfully obtained administrator privileges. The analysis process demands both a systematic
approach and analytical reasoning. Analysts need to confirm their findings through examination
of data from firewalls and antivirus software and other relevant sources. The main objective is to
develop an entire depiction of events along with their sequence. The analysis of threat
intelligence feeds enables analysts to determine if the observed activity corresponds to known
attack signatures. Sysmon tools enhance visibility through their ability to monitor process
creation events and network connections and registry modifications. Training analysts in
frameworks like MITRE and NIST ensures consistency and accuracy in investigations. The
combination of these frameworks with proper documentation methods enables better

communication between IT teams, legal departments and executive staff.
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Resources

Windows Event Logs can be processed using many different tools. Event Viewer is built
in to let you view and filter logs, but it is limited. It is ideal for small scale analysis. For large
jobs, PowerShell scripts are useful. It enables automation that saves time and increases accuracy.
PowerShell can export logs by date, event ID or keyword, which enables analysts to quickly find

relevant data.

For large networks, Security Information and Event Management systems are the best
option. The following are the tools that can be used to collect and analyze logs from across the
network: Splunk, Microsoft Sentinel, QRadar, and LogRhythm. They can identify threats in real
time and assist with compliance needs. These tools also enable analysts to create dashboards and
execute custom queries to identify specific threats. Some SIEMs come with pre-integrated threat
intelligence that correlates log data with known Indicators of Compromise. By using MITRE
ATT&CK framework, log events can be mapped to the known hacker tactics which give more
context to the log events. This enables the analysts to concentrate on high-risk behaviors. Using
MITRE, teams can enhance alert prioritization and decrease false positives. Besides, some
organizations use Security Orchestration, Automation, and Response tools in addition to SIEMs

to automate certain aspects of the response process.

Real world examples show how valuable Event Logs can be. The logs have been used in
the detection of ransomware by looking for file deletion patterns. Logs in phishing cases showed
that users downloaded attachments from unknown sources and then unknowingly executed
malicious scripts. Logs also help to detect insider threats, for example, employees accessing data

they should not. A company was able to identify a data breach to a contractor by analyzing login
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and file access logs. Visual tools like charts and tables help explain findings to others. A table
that lists key event IDs with explanations and actions can be useful. A graph showing log activity
over time can also show when an attack happens. These visuals make it easier for managers and
auditors to understand the investigation. The creation of visual timelines of attacker behavior is

very helpful during post-incident reviews and tabletop exercises.

Conclusions

Windows Event Logs function as essential tools for detecting and investigating cyber
threats. The system generates real-time data about user activities and system operations which it
maintains across different time periods. Strong tools and frameworks enable Event Logs to
become essential defensive components for organizations. The Event Logs system enables
forensic investigations and supports both compliance reporting and proactive threat detection
activities. Still, there are challenges. The incorrect setup of logs remains a widespread issue
among many organizations. The storage duration of logs needs improvement along with the
implementation of essential data points. Attackers sometimes erase logs as a method to conceal
their activities. The importance of tamper protection and offsite storage has become essential
because of this situation. The team requires training to develop skills in identifying relevant
information and understanding its meaning. The failure to implement this system allows
important evidence to remain undetected. The foundation of effective log management begins
with strategic planning. Organizations need to determine which data points to log along with
specifying retention periods and authorization levels for log access. Organizations should
implement SIEM tools to provide real-time log monitoring capabilities. The effectiveness of

teams depends on their ability to receive ongoing training and participate in regular exercises.
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The combination of machine learning with automation enables the detection of complex patterns
which human analysts typically cannot identify. Custom alerts created from baseline behavior

profiles decrease false positives and enhance operational efficiency.

Organizations which dedicate resources to log analysis gain improved protection against
current threats. The Windows Event Logs contain more than technical information because they
serve as both forensic evidence and compliance tools and early warning systems. The increasing
complexity of cyberattacks makes it essential for organizations to utilize Event Logs intelligently
to maintain their defensive position. Organizations need to enhance their processes while
adopting modern tools and developing strong incident response teams. The future of
cybersecurity defense will depend on skilled analysts working together with powerful tools and

structured frameworks.
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