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Abstract: 
            In the modern digital era, corporate networks are increasingly exposed to sophisticated cyber threats 

that exploit system vulnerabilities. Traditional vulnerability management and incident response approaches 

rely heavily on manual operations, leading to slow detection, inefficient mitigation, and prolonged 

exposure to attacks. To address these challenges, this study introduces an integrated framework that 

combines automated vulnerability management with intelligent incident response mechanisms. The 

proposed system continuously monitors network assets, prioritizes vulnerabilities based on risk assessment 

models, and initiates automated response actions such as isolation, patching, or containment through 

orchestration platforms. By leveraging automation and artificial intelligence, the framework minimizes 

human error, shortens response time, and enhances overall security posture. Experiments conducted in a 

simulated corporate network demonstrate significant improvements in detection and containment 

efficiency. The system reduced mean time to detect (MTTD) by 42% and mean time to respond (MTTR) 

by 58%, while lowering operational overhead and false positives. Results confirm that integrating 

automation within vulnerability management and incident response processes increases resilience against 

evolving threats. The research highlights the importance of adaptive automation in strengthening 

enterprise cyber security strategies, enabling organizations to proactively defend against cyber attacks 

while maintaining business continuity. 
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I.     INTRODUCTION 

In the modern digital ecosystem, corporate 

networks form the foundation of business 

operations, enabling seamless communication, 

data management, and service delivery. 

However, this growing interconnectivity also 

increases exposure to cybersecurity risks. As 

organizations adopt cloud computing, remote 

work, and Internet of Things (IoT) technologies, 

their attack surfaces expand, offering adversaries 

more entry points to exploit. Consequently, 

cybersecurity has become a strategic priority, 

with vulnerability management and incident 

response playing crucial roles in safeguarding 

network integrity. Traditional approaches to 

vulnerability management rely heavily on 

manual patching, periodic scans, and human 

analysis. These methods are often too slow and 

inconsistent to counter the speed and 

sophistication of modern cyber threats. 

Likewise, incident response teams frequently 

face overwhelming alert volumes and 

fragmented systems, leading to delayed 

containment and increased risk exposure. The 

reliance on reactive defense mechanisms leaves 

organizations vulnerable to prolonged breaches, 

financial losses, and reputational damage. To 

address these limitations, automation and 

artificial intelligence offer transformative 

potential. By integrating vulnerability detection, 

prioritization, and response within a unified, 
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automated framework, organizations can 

enhance detection accuracy, reduce response 

time, and minimize operational burden. This 

paper explores the concept of Vulnerability 

Management and Automated Incident Response 

in corporate networks, emphasizing the need for 

adaptive, intelligent systems that proactively 

mitigate threats. It presents a framework that 

leverages automation to ensure continuous 

protection and resilience in an ever-evolving 

threat landscape. 

 

A. Background and Motivation 

The rapid evolution of technology has expanded 

corporate attack surfaces through cloud 

computing, Internet of Things (IoT) integration, 

and remote work infrastructure. Consequently, 

organizations face an ever-growing number of 

vulnerabilities that require prompt identification 

and mitigation. Traditional patch management 

and incident response workflows involve manual 

verification, prioritization, and coordination, 

which consume significant time and resources. 

Meanwhile, adversaries exploit these delays, 

often launching attacks that move laterally 

within networks before detection. Reports from 

industry studies indicate that the average time to 

detect and contain breaches can exceed 200 

days, amplifying operational and financial risks. 

Therefore, organizations must adopt proactive 

and automated approaches that combine 

continuous monitoring, risk prioritization, and 

intelligent response execution. Automation, 

supported by artificial intelligence and 

orchestration tools, not only accelerates 

detection and mitigation but also reduces 

dependency on limited human expertise. This 

shift is essential to handle the scale, speed, and 

complexity of modern cyber threats. 

 

B. Problem Statement 

Despite the availability of sophisticated security 

tools, corporate environments still struggle with 

fragmented vulnerability management systems 

and reactive incident response processes. 

Security teams often operate under high alert 

fatigue caused by an overwhelming number of 

false positives, resulting in the neglect of 

genuinely critical vulnerabilities. Manual 

methods also create inconsistencies in threat 

prioritization, with patch cycles varying across 

departments and assets. Furthermore, lack of 

integration between vulnerability scanners, 

security information and event management 

(SIEM) tools, and response platforms leads to 

inefficient data correlation and delayed decision-

making. As a result, attackers often exploit these 

operational gaps to infiltrate networks, exfiltrate 

sensitive data, or disrupt critical services. The 

primary problem addressed in this paper is the 

absence of a unified, automated framework that 

connects vulnerability detection with real-time, 

adaptive response mechanisms. Bridging this 

gap is crucial to reduce the Mean Time to Detect 

(MTTD) and Mean Time to Respond (MTTR), 

minimize human error, and ensure continuous 

protection. An intelligent, automated framework 

can overcome these challenges by correlating 

vulnerabilities with threat intelligence, assessing 

contextual risk, and autonomously triggering 

containment or remediation actions. 

 

C. Proposed Solution 

To address the limitations of manual systems, 

this research proposes an Automated 

Vulnerability Management and Incident 

Response Framework (AVMIRF) that integrates 

vulnerability detection, risk prioritization, and 

automated response into a cohesive ecosystem. 

The framework employs artificial intelligence 

and automation to analyze vulnerabilities based 

on asset criticality, exploitability, and potential 

impact. Once a vulnerability or active threat is 

identified, predefined playbooks execute 

appropriate responses, such as isolating affected 

hosts, deploying patches, or alerting 

administrators. The system integrates with 

existing security tools, including vulnerability 

scanners (e.g., Nessus, OpenVAS), SIEM 

solutions (e.g., Splunk, ELK), and SOAR 

platforms (e.g., Cortex XSOAR), through API-

based communication. By continuously 

collecting and analyzing network telemetry, the 

framework ensures timely detection and 
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automated mitigation of security incidents. 

Furthermore, it employs a feedback loop to 

refine detection algorithms and improve 

decision-making accuracy. The proposed 

solution effectively bridges the operational gap 

between detection and remediation, ensuring 

faster, data-driven, and repeatable responses to 

cyber incidents. 

 

D. Contributions 

This paper makes several significant 

contributions to the advancement of 

cybersecurity automation, particularly in the 

integration of vulnerability management and 

incident response. First, it introduces the 

Automated Vulnerability Management and 

Incident Response Framework (AVMIRF), a 

unified system that bridges the gap between 

vulnerability detection, prioritization, and 

automated remediation. By combining these 

traditionally separate processes, the framework 

enhances coordination between detection and 

containment, reducing response latency and 

minimizing potential damage. Secondly, the 

framework incorporates AI-driven risk 

prioritization, utilizing machine learning 

algorithms to assess vulnerabilities based on 

contextual factors such as asset value, 

exploitability, and threat intelligence. This 

approach improves the accuracy of prioritization 

and significantly reduces false positives, 

ensuring that security resources are allocated 

efficiently. Moreover, the system integrates 

automated response playbooks that can execute 

critical actions such as isolating compromised 

systems, deploying patches, or revoking 

credentials without requiring continuous human 

intervention, thus improving response 

consistency and speed. Additionally, the paper 

provides a comprehensive performance 

evaluation through simulated enterprise 

environments, measuring improvements in key 

security metrics such as Mean Time to Detect 

(MTTD), Mean Time to Respond (MTTR), and 

overall operational efficiency. Finally, it 

introduces a continuous learning component that 

refines detection and response models based on 

feedback from past incidents. Collectively, these 

contributions establish a foundation for 

transforming corporate cybersecurity from 

reactive, human-dependent operations into 

intelligent, proactive, and adaptive systems. 

 

E. Paper Organization 

The remainder of this paper is organized to 

provide a logical and comprehensive exploration 

of the proposed framework for vulnerability 

management and automated incident response in 

corporate networks. Section II presents a 

detailed review of related research and existing 

approaches in vulnerability management, threat 

detection, and response automation. It highlights 

the evolution of cybersecurity strategies, 

identifies major research gaps, and establishes 

the foundation for the proposed system by 

analyzing limitations in traditional manual 

processes. This section also contrasts existing 

automation tools and frameworks to position the 

contribution of this study within the broader 

research landscape. Section III introduces the 

proposed methodology, describing the 

architecture, functional components, and 

operational workflow of the Automated 

Vulnerability Management and Incident 

Response Framework (AVMIRF). It elaborates 

on the integration of vulnerability scanners, 

machine learning-based prioritization, and 

automated response orchestration. The section 

also explains the algorithms, data flow, and 

security mechanisms that enable efficient 

communication between modules. Section IV 

discusses the experimental setup, including the 

simulated corporate network environment used 

for testing, followed by an in-depth presentation 

of the results. The discussion emphasizes how 

automation improves detection accuracy, 

reduces response time, and enhances operational 

resilience. Finally, Section V concludes the 

paper by summarizing findings, reflecting on 

limitations, and outlining future research 

directions, including adaptive learning models, 

predictive analytics, and zero-trust integration 

for next-generation enterprise cybersecurity. 
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II. Related Work 
A. Vulnerability Assessment and Management 

Approaches 

Vulnerability management has been the foundation 

of proactive cybersecurity defense, focusing on 

identifying, assessing, and mitigating software and 

system weaknesses. Traditional methods rely on 

vulnerability scanners and manual patching 

processes, which are often inefficient for large-scale 

enterprise environments. The Common 

Vulnerability Scoring System (CVSS) provides 

standardized metrics for assessing the severity of 

vulnerabilities, yet it lacks contextual intelligence 

for prioritizing remediation based on asset value 

and threat likelihood [1]. Recent research by 

Khajuria and Singh (2021) proposed adaptive 

vulnerability scoring methods using real-time 

exploit data to improve prioritization accuracy [2]. 

Similarly, Alqahtani et al. (2022) explored machine 

learning models for dynamic vulnerability risk 

prediction in cloud infrastructures [3]. Despite these 

advancements, most existing solutions fail to 

integrate vulnerability management seamlessly with 

automated incident response, resulting in delayed 

containment and inconsistent remediation efforts. 

 

B. Incident Detection and Response Systems 

Incident response (IR) mechanisms are critical for 

mitigating the impact of active cyberattacks. 

Conventional IR frameworks typically follow a 

manual, step-based process that includes 

identification, containment, eradication, and 

recovery. This process, though systematic, is slow 

and labor-intensive. Research by Cardenas et al. 

(2020) introduced the concept of Security 

Orchestration, Automation, and Response (SOAR), 

allowing automatic execution of predefined 

playbooks for faster reaction to threats [4]. In 

addition, Park and Lee (2021) emphasized the 

importance of integrating SOAR with Security 

Information and Event Management (SIEM) 

systems to achieve real-time data correlation [5]. 

However, challenges persist in automating complex 

decision-making processes, particularly in 

distinguishing true positives from false alarms. The 

literature reveals that while SOAR enhances 

operational efficiency, it often operates reactively 

rather than proactively, lacking deep integration 

with vulnerability intelligence and predictive 

analytics. Thus, combining IR automation with 

continuous vulnerability assessment remains an 

underexplored research domain. 

 

C. Artificial Intelligence and Automation in 

Cyber Defense 

Artificial intelligence (AI) has emerged as a 

transformative force in cybersecurity, enabling 

intelligent threat detection, anomaly identification, 

and predictive analysis. Deep learning models have 

been particularly effective in identifying previously 

unseen attack patterns through behavioral analysis. 

For example, Mirsky et al. (2021) demonstrated the 

use of unsupervised machine learning models for 

detecting zero-day attacks in network traffic [6]. 

Similarly, Alzahrani et al. (2022) proposed 

reinforcement learning algorithms for optimizing 

automated responses in dynamic threat 

environments [7]. Despite these advancements, 

integrating AI into end-to-end vulnerability 

management workflows is still limited. Current AI-

based solutions often focus on detection accuracy 

rather than autonomous response coordination. 

Additionally, explainability and transparency of AI 

models remain major barriers to widespread 

adoption in security operations centers (SOCs). To 

achieve practical effectiveness, AI must not only 

identify anomalies but also integrate with 

orchestration layers to trigger context-aware 

responses automatically, a key aspect addressed by 

the framework proposed in this study. 

 

D. Integration of SOAR and Vulnerability 

Management 

Integrating SOAR platforms with vulnerability 

management tools has been identified as a 

promising approach for achieving end-to-end 

automation. Studies by Chen et al. (2020) explored 

coupling Nessus and Splunk with SOAR systems to 

enable automatic alert triage and vulnerability-

based response workflows [8]. Similarly, Gupta and 

Sharma (2021) proposed a hybrid model linking 

asset discovery tools with SOAR to dynamically 

adjust response priorities [9]. These integrations 
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demonstrate the feasibility of orchestrating 

automated workflows but remain limited by static 

rule sets and lack of adaptability to evolving threats. 

Moreover, existing integrations often require 

manual tuning and lack learning mechanisms that 

refine performance over time. The literature 

suggests that future frameworks must incorporate 

feedback loops and adaptive intelligence to enhance 

both precision and responsiveness in automated 

incident handling. The proposed AVMIRF model 

builds upon these foundations by unifying 

continuous scanning, intelligent prioritization, and 

automated response execution into a cohesive, 

learning-driven ecosystem. 

 

E. Research Gap and Summary 

The review of related work indicates significant 

progress in vulnerability detection, AI-driven 

analytics, and automation technologies. However, a 

major gap persists in establishing an integrated 

feedback-driven ecosystem that links vulnerability 

assessment, incident response, and continuous 

improvement. Existing frameworks address these 

functions in isolation, lacking interoperability and 

context-aware decision-making. Furthermore, many 

proposed solutions are limited to specific 

infrastructures such as cloud or IoT, reducing 

general applicability across enterprise networks. 

The absence of real-time synchronization between 

vulnerability intelligence and response automation 

prolongs threat dwell time, increasing the risk of 

compromise. This study addresses the gap by 

proposing the Automated Vulnerability 

Management and Incident Response Framework 

(AVMIRF), which unifies detection, prioritization, 

and mitigation processes through automation and 

machine learning. By merging vulnerability 

management with adaptive response, the proposed 

system enables proactive defense, improved 

operational efficiency, and continuous security 

enhancement. 

 

III. Methodology 

This section outlines the methodology used to 

design and implement the Automated Vulnerability 

Management and Incident Response Framework 

(AVMIRF). The methodology is structured into 

several components, each addressing a specific 

function within the automation pipeline. Two 

figures illustrate the system’s architecture and 

workflow, while one table summarizes the 

framework’s operational elements. 

 

A. Framework Overview 

The Automated Vulnerability Management and 

Incident Response Framework (AVMIRF) is 

designed as an intelligent, adaptive, and automated 

cybersecurity system that minimizes manual 

intervention while enabling rapid detection, 

prioritization, and containment of threats within 

corporate networks. The framework integrates four 

interdependent modules that function cohesively to 

ensure a continuous and self-improving defense 

cycle. The Continuous Vulnerability Assessment 

(CVA) module performs real-time network 

scanning using tools such as Nessus or OpenVAS 

to identify potential weaknesses across endpoints, 

servers, and connected devices. Detected 

vulnerabilities are then transmitted to the Risk-

Based Prioritization Engine (RBPE), which 

employs machine learning algorithms to assess and 

rank vulnerabilities based on exploitability, asset 

criticality, and real-time threat intelligence. This 

intelligent prioritization ensures that security teams 

focus on vulnerabilities that pose the greatest 

potential risk to business operations. Once high-risk 

vulnerabilities or incidents are detected, the 

Automated Incident Response Engine (AIRE) 

triggers preconfigured response playbooks through 

Security Orchestration, Automation, and Response 

(SOAR) platforms, such as Cortex XSOAR or 

Splunk SOAR. These playbooks enable immediate 

actions like isolating infected hosts, deploying 

patches, or blocking malicious network traffic. 

Finally, the Feedback and Learning Module (FLM) 

collects post-incident analytics to refine detection 

models, optimize response strategies, and ensure 

continuous improvement over time. 
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Figure 1. Conceptual representation of the 

AVMIRF framework 

Figure 1. Conceptual representation of the 

AVMIRF framework showing a circular data flow: 

the CVA feeds vulnerability data to the RBPE, 

which informs the AIRE for automated responses; 

incident outcomes loop back into the FLM for 

adaptive learning and model enhancement. 

 

B. System Architecture 

The architecture of the Automated Vulnerability 

Management and Incident Response Framework 

(AVMIRF) is designed as an integrated, modular 

system that connects vulnerability scanning, 

prioritization, and automated response through a 

unified automation layer. The system employs 

continuous monitoring and intelligent orchestration 

to enable rapid, context-aware mitigation of cyber 

threats. Vulnerability data collected from network 

scanners are transmitted securely to the Risk-Based 

Prioritization Engine (RBPE) via encrypted 

RESTful APIs. The Automated Incident Response 

Engine (AIRE) interfaces with SOAR platforms 

such as Cortex XSOAR or Splunk SOAR to 

execute response playbooks, while the Feedback 

and Learning Module (FLM) refines models and 

improves accuracy over time. 

Table 1. Key Components of the AVMIRF 

Architecture 

 

Module Primary 

Function 

Technology 

Example 

Continuous 

Vulnerability 

Assessment 

(CVA) 

Scans endpoints, 

servers, and 

network assets to 

detect 

vulnerabilities. 

Nessus, 

OpenVAS 

Risk-Based 

Prioritization 

Engine 

(RBPE) 

Applies AI/ML 

models to 

calculate 

contextual risk 

scores. 

Python, 

Scikit-learn 

Automated 

Incident 

Response 

Engine (AIRE) 

Executes 

automated 

containment and 

remediation 

playbooks via 

SOAR. 

Cortex 

XSOAR, 

Splunk 

SOAR 

Feedback and 

Learning 

Module (FLM) 

Analyzes incident 

outcomes to refine 

algorithms and 

improve accuracy. 

TensorFlow, 

PyTorch 

 

Table 1 outlines the major modules within the 

AVMIRF framework, their respective roles, and 

technologies commonly used in their 

implementation. The modular design ensures 

interoperability and adaptability, allowing seamless 

integration with existing enterprise security 

infrastructures. 

 

C. Implementation Workflow 

The implementation workflow of the Automated 

Vulnerability Management and Incident Response 

Framework (AVMIRF) operates as a continuous 

and adaptive cycle designed to ensure seamless 

coordination between vulnerability detection, 

prioritization, and automated response. The process 

begins with the data collection phase, where the 
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Continuous Vulnerability Assessment (CVA) 

module continuously scans network assets, servers, 

and endpoints to identify potential weaknesses and 

assign severity levels based on known vulnerability 

databases. The collected information is then 

standardized through a data normalization process, 

allowing consistent formatting and integration of 

vulnerability data from multiple scanning tools. 

Once normalized, the data are transmitted to the 

Risk-Based Prioritization Engine (RBPE), where 

each vulnerability is evaluated based on contextual 

factors such as exploitability, asset value, and 

associated threat intelligence. This intelligent 

prioritization enables security teams to focus on 

high-risk vulnerabilities that pose the greatest threat 

to business continuity. The results are then 

forwarded to the Automated Incident Response 

Engine (AIRE), which activates pre-defined 

response playbooks. These playbooks perform 

critical mitigation actions, such as isolating 

compromised devices, revoking unauthorized 

credentials, blocking malicious IP addresses, or 

initiating automated patch deployment. After 

incident resolution, the Feedback and Learning 

Module (FLM) collects and analyzes data from the 

entire workflow. Insights from past responses are 

used to refine detection accuracy and improve 

response playbooks. This closed-loop process 

transforms AVMIRF into a self-learning, adaptive 

framework that evolves continuously to address 

emerging cybersecurity threats with greater 

efficiency and precision. 

 

D. Security and Performance Optimization 

To maintain operational efficiency and reliability, 

the Automated Vulnerability Management and 

Incident Response Framework (AVMIRF) 

incorporates multiple layers of performance and 

security optimization. The automation scripts 

within the system are engineered for concurrency, 

allowing simultaneous execution of scanning, risk 

evaluation, and response tasks without creating 

system bottlenecks. This design ensures minimal 

latency during high-volume threat activity. The 

framework was tested under simulated attack 

scenarios, including ransomware infiltration, 

privilege escalation, and denial-of-service attempts, 

to measure its resilience and responsiveness. 

Results demonstrated a significant reduction in the 

Mean Time to Detect (MTTD) and Mean Time to 

Respond (MTTR) compared to manual security 

operations. Furthermore, the system integrates 

dynamic rate limiting to manage data flow, log 

integrity verification to prevent tampering, and 

sandbox environments for safely testing automated 

response playbooks before deployment. These 

features collectively enhance both system 

robustness and accuracy, ensuring that the 

automation processes remain secure even under 

adversarial conditions. 

E. Summary 

The proposed AVMIRF methodology delivers a 

unified, intelligent, and adaptive approach to 

enterprise cybersecurity management. It seamlessly 

integrates vulnerability detection, risk prioritization, 

and automated incident response into a self-

improving ecosystem. By leveraging artificial 

intelligence and automation, the framework 

minimizes human dependency, accelerates threat 

mitigation, and strengthens organizational resilience 

against evolving cyber threats. The figures and 

tables in this section illustrate the continuous data 

flow between the modules from vulnerability 

discovery to incident resolution and feedback-

driven learning. Overall, AVMIRF establishes an 

efficient, scalable, and proactive defense model that 

transforms conventional reactive security 

operations into an autonomous and adaptive 

protection strategy suitable for modern corporate 

environments. 

IV. Discussion and Results 
This section presents a comprehensive analysis of 

the performance evaluation conducted for the 

Automated Vulnerability Management and Incident 

Response Framework (AVMIRF). The discussion 

covers the experimental setup, key performance 

metrics, comparative results, and overall impact on 

network security efficiency. The figures and table 

included in this section visually represent the 

findings and provide quantitative insights into the 

framework’s effectiveness. 
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A. Experimental Setup 

The validation of the proposed AVMIRF 

framework was carried out in a simulated enterprise 

network environment replicating real-world 

corporate infrastructure. The testbed included 50 

endpoints, 5 servers, and 2 routers, configured with 

mixed Windows and Linux systems. Tools such as 

Nessus for vulnerability scanning, Splunk SIEM for 

event correlation, and Cortex XSOAR for 

automated response orchestration were integrated 

into the framework. Simulated attack vectors 

included ransomware infections, phishing attempts, 

privilege escalation, and lateral movement 

scenarios. Data were collected over a continuous 

monitoring period of one week. Each experiment 

was repeated multiple times to ensure statistical 

accuracy, with performance indicators such as 

Mean Time to Detect (MTTD), Mean Time to 

Respond (MTTR), False Positive Rate (FPR), and 

Operational Overhead Efficiency (OOE) recorded 

and analyzed. 

 

Figure 2: Performance Comparison 

Between Manual and Automated 

(AVMIRF) Processes 

Figure 2. Experimental testbed architecture 

showing endpoints, servers, and network 

monitoring setup integrated with AVMIRF 

components. 

 

B. Performance Metrics and Results 

The performance of the AVMIRF framework was 

compared against traditional manual incident 

response procedures. Quantitative analysis revealed 

significant efficiency improvements across multiple 

metrics. Specifically, MTTD was reduced by 42%, 

MTTR by 58%, and the false positive rate by 19%. 

Furthermore, operational overhead decreased by 

approximately 35%, reflecting improved resource 

utilization and response coordination. These results 

demonstrate that automation not only accelerates 

detection and containment but also enhances 

accuracy and consistency in incident handling. 

Table 2. Comparative Performance Metrics: 

Manual vs. Automated Response 

Metric Manual 

Approac

h 

Automate

d 

(AVMIR

F) 

Improveme

nt (%) 

Mean 

Time to 

Detect 

(MTTD) 

4.8 hrs 2.8 hrs 42 % 

Mean 

Time to 

Respond 

(MTTR) 

7.5 hrs 3.1 hrs 58 % 

False 

Positive 

Rate 

(FPR) 

16 % 13 % 19 % 

Operation

al 

Overhead 

(OOE) 

100 % 

(baseline

) 

65 % 35 % 

 

Table 2 provides a comparative analysis between 

traditional manual incident response and the 

automated AVMIRF framework. The results 

demonstrate substantial performance gains: 

detection and response times were reduced by over 

half, false positives decreased nearly one-fifth, and 

operational overhead improved by one-third. These 

quantitative results confirm that automation 
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significantly enhances both the speed and precision 

of corporate cybersecurity operations. 

 

C. Visual Analysis of Framework Performance 

The results of the experiment are visually 

represented in the figures below. Figure 3 depicts 

the testbed architecture that integrates scanning, 

SIEM, and SOAR systems under the AVMIRF 

environment. Figure 4 provides a performance 

comparison chart showing reductions in MTTD and 

MTTR between manual and automated operations. 

The visual evidence clearly supports the 

quantitative data, demonstrating how the integration 

of automation and intelligence reduces response 

times and enhances operational efficiency. 

 

Figure 3. Performance comparison chart 

illustrating MTTD and MTTR reductions 

achieved by AVMIRF versus manual 

processes. 

 

D. Discussion and Interpretation 

The findings validate that automation plays a 

crucial role in improving the speed, reliability, and 

consistency of incident response in modern 

corporate networks. The AVMIRF framework’s 

ability to combine continuous vulnerability 

management with real-time automated response 

significantly reduces human workload while 

ensuring a higher degree of accuracy in threat 

mitigation. Moreover, the Feedback and Learning 

Module (FLM) ensures that the system 

continuously evolves by analyzing incident 

outcomes and refining future detection and 

prioritization models. However, despite these 

advantages, complete automation may not address 

every complex cyber scenario, such as advanced 

persistent threats or insider attacks that require 

contextual judgment. Therefore, a human-in-the-

loop model remains essential, where automation 

manages repetitive and high-speed operations, 

while cybersecurity analysts handle advanced 

analytical and strategic decision-making tasks. 

Overall, the integration of AVMIRF within 

enterprise environments demonstrates measurable 

benefits in terms of efficiency, adaptability, and 

resilience, positioning it as a next-generation 

approach to corporate cybersecurity management. 

 

V. Conclusion 

 

This research presented the Automated 

Vulnerability Management and Incident Response 

Framework (AVMIRF), an intelligent and adaptive 

system that integrates continuous vulnerability 

assessment, risk-based prioritization, and automated 

incident response to strengthen corporate network 

security. Through experimentation in a simulated 

enterprise environment, the proposed framework 

demonstrated measurable improvements in key 

performance indicators such as Mean Time to 

Detect (MTTD), Mean Time to Respond (MTTR), 

and False Positive Rate (FPR). The results 

confirmed that automation, when combined with 

artificial intelligence and orchestration 

technologies, significantly enhances operational 

efficiency, reduces human error, and establishes a 

proactive approach to cybersecurity. Moreover, the 

closed-loop feedback mechanism ensures 

continuous learning and model optimization, 

enabling the framework to evolve dynamically in 

response to emerging cyber threats. 

For future research, the framework can be 

expanded by incorporating predictive analytics, 

zero-trust architecture, and threat intelligence 

fusion to enhance adaptability and resilience against 

sophisticated attacks. Integrating deep learning 

models could further refine vulnerability prediction 

and enable autonomous decision-making in 

complex network environments. Additionally, 
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exploring cross-domain interoperability with cloud-

based and IoT infrastructures could extend the 

framework’s applicability to hybrid enterprise 

systems. Long-term testing in real-world production 

networks would also provide valuable insights into 

scalability, resource optimization, and compliance 

alignment, ensuring AVMIRF’s practical 

implementation in enterprise-grade cybersecurity 

operations. 
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