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Abstract- Incident response is a systematic process used by
organizations to manage data breaches and cyberattacks, with the
goal of minimizing damage, reducing recovery time, and preserving
operational continuity. This work presents a Windows Incident
Response Tool designed to enhance and accelerate investigation
procedures within Windows environments by utilizing the Windows
Remote Management (WinRM) service. The tool automates the
collection of critical forensic artifacts—including network
configuration, user accounts, scheduled tasks, registry entries,
firewall rules, running services, active ports, file shares, system files,
event logs, and active sessions—providing a centralized and
structured dataset for analysis. By consolidating this information,
security analysts can more easily detect anomalies, identify
indicators of compromise, and make informed response decisions.
Automation through WinRM reduces manual effort, improves
consistency in evidence gathering, and streamlines the overall
incident response workflow. The proposed system aims to support
faster identification, analysis, and remediation of security incidents,
thereby improving the effectiveness and efficiency of Windows-
based digital forensics and incident response operations.

Index Terms - Windows Incident Response Tool (WIRT), Windows
Remote Management (WinRM), Digital Forensics, Cybersecurity
Incident Response, Automated Data Collection

I. INTRODUCTION

Cybersecurity incidents such as ransomware, phishing attacks,
and data breaches have become increasingly complex, making
incident response a critical component of modern enterprise
security. As Microsoft Windows remains the most widely used
operating system in corporate environments, it is frequently
targeted by attackers exploiting vulnerabilities in services, user
accounts, and system misconfigurations. Traditional Windows
incident response relies on manual evidence collection from
multiple distributed sources—including event logs, registry
entries, running processes, network configurations, and scheduled
tasks—resulting in slow, inconsistent, and error-prone
investigations. Many existing digital forensics and incident
response tools are either costly, lack Windows-specific focus, or
require local or agent-based access, which limits their
effectiveness in large, distributed environments. To overcome
these challenges, this paper introduces the Windows Incident
Response Tool (WIRT), which utilizes Windows Remote
Management (WinRM) to automate the acquisition of essential
forensic data and provide a unified, centralized environment for
analysis. By streamlining the collection of critical artifacts and
delivering actionable insights through automated workflows,
WIRT enhances the speed, accuracy, and efficiency of incident

IJERA Volume 06, Issue 01
DOI: 10.5281/zenodo.19712040

detection, containment, and remediation. Its adoption can
significantly reduce operational overhead, improve forensic
readiness, and strengthen organizational resilience against
evolving cyber threats.

II. RESEARCH PAPERS

With the increasing sophistication of cyberattacks, the need for
efficient and scalable digital forensic and incident response
(DFIR) techniques has become critical. Prior research
emphasizes the challenges associated with acquiring volatile
and non-volatile evidence from compromised systems,
especially in time-sensitive investigations. Conventional
forensic approaches rely heavily on disk imaging and manual
evidence extraction, which are slow and risk the loss of volatile
artifacts such as active network connections, running
processes, ARP tables, routing tables, registry modifications,
and memory-resident malware traces. Since many attack
artifacts exist only in RAM or are rapidly overwritten,
traditional disk-based methods often fail to capture crucial
evidence, highlighting the need for automated and timely data
collection mechanisms.

Several studies have also examined the growing importance of
coordinated incident response frameworks. Cyber Incident
Response Teams (CIRTs) and Computer Security Incident
Response Teams (CSIRTs) play a central role in national
cybersecurity strategies, focusing on detection, analysis,
containment, and mitigation of threats targeting -critical
infrastructures. However, global evaluations of CIRTs reveal
challenges such as inconsistent procedures, limited resources,
lack of skilled personnel, and absence of standardized
frameworks. These limitations often lead to slower response
times and reduced effectiveness, emphasizing the necessity for
tools that can support rapid triage and evidence acquisition
across distributed Windows environments.

In addition to organizational challenges, technical limitations
exist in many current Windows-focused IR solutions. Research
on endpoint detection methods highlights the value of
Windows audit logs, which contain detailed behavioral data
about processes, system access, and security events. While
these logs are highly useful for malware detection and forensic
analysis, they are often underutilized due to the need for
specialized parsing tools or expensive enterprise-grade
solutions. Furthermore, traditional security tools rely heavily
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on signature-based detection, which is ineffective against
modern malware that employs obfuscation, polymorphism,
and fileless execution techniques. Behavioral analysis
approaches proposed in the literature improve detection
accuracy but typically require complex setups or dedicated
sandbox environments.

Despite numerous advancements, existing DFIR tools—
including KAPE, Velociraptor, GRR Rapid Response,
OSQuery, and the Sysinternals Suite—present notable
constraints. Tools like KAPE and Sysinternals often require
local execution, making them impractical for large-scale
remote investigations. Velociraptor and GRR provide remote
collection functionality but demand heavy server
infrastructure, agent deployment, or significant configuration
overhead. Most importantly, few tools utilize native Windows
services such as Windows Remote Management (WinRM) for
agentless, lightweight, and rapid evidence acquisition. This
gap is significant because WinRM provides secure, built-in
remote command execution capabilities that can streamline
forensic  readiness  without  requiring additional
installations on endpoints.

To ensure secure remote forensic acquisition, WIRT
incorporates multiple layers of protection across WinRM
communication, audit logging, and data storage. WinRM
sessions are secured using HTTPS with TLS encryption and,
where supported, Kerberos-based authentication to prevent
credential exposure and mitigate man-in-the-middle attacks.
Strict access-control policies restrict WinRM execution to
authorized analysts, and PowerShell remoting is configured
with  least-privilege  permissions to limit misuse.
Comprehensive audit logging is enabled on both the client and
server sides, recording executed commands, timestamps, user
identities, and data retrieval events to maintain accountability
and support forensic traceability. All collected artifacts are
stored in an encrypted backend database, with hashed
credentials, role-based access control, and server-side
validation preventing unauthorized access or tampering. These
combined mechanisms ensure confidentiality, integrity, and
authenticity of forensic data throughout the acquisition
and storage process.

To strengthen the contribution of this work, the Windows
Incident Response Tool (WIRT) is positioned as a lightweight,
agentless, and easily deployable alternative to existing
incident-response frameworks, leveraging native WinRM and
Win32 APIs without requiring additional endpoint
installations. Unlike traditional IR tools that involve complex
server setups or heavy agents, WIRT provides a unified, real-
time dashboard using Flask-SocketlO for rapid forensic data
retrieval, making it suitable for small and medium
organizations with limited resources. A preliminary
performance assessment shows that key forensic tasks such as
event log extraction, process listing, and registry queries
complete within a few seconds, with minimal CPU and
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memory overhead, demonstrating practical feasibility. These
characteristics highlight the tool’s value as an efficient, low-
complexity solution for remote forensic readiness,
differentiating it from existing frameworks.

Across existing literature, there remains a clear need for a
lightweight, automated, Windows-specific incident response
solution that can remotely collect forensic artifacts in real time
while minimizing manual effort, infrastructure requirements,
and analyst workload. This gap forms the foundation for the
design and development of the Windows Incident Response
Tool (WIRT), which aims to automate forensic data gathering
through WinRM and deliver a practical, scalable solution for
modern Windows-based environments.With the increasing
sophistication of cyberattacks, the need for efficient and
scalable digital forensic and incident response (DFIR)
techniques has become critical. Prior research emphasizes the
challenges associated with acquiring volatile and non-volatile
evidence from compromised systems, especially in time-
sensitive investigations. Conventional forensic approaches
rely heavily on disk imaging and manual evidence extraction,
which are slow and risk the loss of volatile artifacts such as
active network connections, running processes, ARP tables,
routing tables, registry modifications, and memory-resident
malware traces. Since many attack artifacts exist only in RAM
or are rapidly overwritten, traditional disk-based methods
often fail to capture crucial evidence, highlighting the need for
automated and timely data collection mechanisms.

I11. PROPOSED SYSTEM

The Windows Incident Response Tool is proposed as an
advanced and comprehensive solution aimed at strengthening
incident response capabilities within Windows-based IT
infrastructures. In today’s rapidly evolving cybersecurity
landscape, organizations must be equipped to detect,
investigate, and respond to threats quickly and efficiently.
This tool addresses these challenges by automating the
collection and analysis of critical system data while ensuring
secure remote access. By leveraging Windows Remote
Management (WinRM), the system establishes a secure
communication channel with Windows endpoints, enabling
authorized users to retrieve forensic and configuration data
without the need for physical access. This significantly
reduces the time and manual effort required for initial incident
triage, allowing faster detection and resolution of security
issues.At its core, the tool follows a client—server architecture.
The server component continuously monitors and retrieves
system logs from the Windows Event Viewer, along with a
wide range of system information such as network
configurations, user and group accounts, scheduled tasks,
running services, registry settings, firewall rules, active ports,
shared files, file inventories, and session details. These data
sources are essential for understanding system behavior and
identifying potential vulnerabilities or indicators of
compromise.
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To ensure that sensitive information is accessible only to
authorized personnel, the system incorporates a robust
authentication mechanism using Flask and Flask-Login. This
provides secure session management and restricts data access
to verified users. For real-time monitoring, the system
integrates Flask-SocketlO, enabling live updates to the
dashboard without requiring manual page refreshes. The
interface, built with Bootstrap and Socket.IO, offers an
intuitive and responsive user experience by categorizing logs
into types such as Error, Warning, and Information. This
categorization helps security teams quickly prioritize and
analyze events.

A background monitoring thread continuously scans system logs
and pushes real-time updates to connected clients, ensuring
timely awareness of new events and reducing delays between
detection and response. The tool is designed for scalability and
seamless integration with existing security workflows, making it
adaptable to enterprise environments. By automating repetitive
and time-consuming tasks, it enhances operational efficiency and
helps reduce key metrics such as MTTD and MTTR. Automation
also improves alert prioritization, minimizes false positives, and
provides actionable insights, allowing analysts to focus on
higher-value activities like threat hunting and strategic planning.
Centralizing data from multiple sources strengthens visibility and
situational awareness across the IT environment, supporting
faster and more accurate decision-making.

Despite its advantages, WIRT has several limitations that impact
its applicability in broader environments. The tool is fully
dependent on WinRM, meaning it cannot function on systems
where the service is disabled, restricted, or heavily firewalled,
and it lacks support for Linux or macOS endpoints, resulting in
cross-platform limitations. Additionally, while suitable for small
and medium deployments, large enterprise environments with
thousands of endpoints may experience scalability challenges
due to increased WinRM session overhead, authentication
delays, and the need for more robust load balancing and
distributed data processing. These constraints highlight areas for
future enhancement and expansion.

Additionally, its compatibility with existing security tools
enhances collaboration among security teams and ensures
resilience against evolving threats. Over time, this automation-
driven approach reduces manual effort, lowers incident recovery
costs, minimizes business disruptions, and generates reliable
audit trails for regulatory compliance. Ultimately, it transitions
cybersecurity operations from a reactive model to a proactive,
intelligence-driven strategy that improves an organization’s
ability to anticipate, prevent, and mitigate threats effectively..
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IV.  CONCLUSION

The Windows Incident Response Tool (WIRT) provides an
automated, efficient, and systematic approach to collecting and
analyzing forensic data across Windows environments. By
leveraging the Windows Remote Management (WinRM) service,
it reduces the manual workload and delays commonly associated
with traditional incident response processes. Its ability to
remotely gather a wide range of critical information—such as
running processes, network configurations, user account details,
registry entries, and event logs—gives investigators a complete
and accurate snapshot of the system’s condition during an
incident. This comprehensive visibility enables security teams to
identify threats, detect anomalies, and validate suspicious activity
far more quickly and reliably. Automation also ensures
consistency in data collection, minimizing the risk of oversight
or human error that often occurs during manual investigations.

Designed for scalability and adaptability, WIRT is suitable for
modern enterprise environments dealing with increasingly
sophisticated cyber threats. The tool serves as a strong foundation
for further enhancements, including real-time analysis,
integration with threat intelligence platforms, support for SIEM
systems, and the use of machine learning to detect unusual
behavior proactively. Its remote capabilities allow incident
responders to investigate compromised endpoints across
distributed networks without requiring physical access, which is
particularly valuable in large organizations. By accelerating
evidence collection, improving accuracy, and reducing
operational overhead, WIRT strengthens overall forensic
readiness, shortens recovery times, lowers incident-related costs,
and enhances organizational resilience against evolving cyber
threats.
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