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ABSTRACT 

InfraVigil is a proactive IT infrastructure monitoring 

solution leveraging Nagios and NRPE on Rocky Linux. By 

implementing real-time monitoring and alerting 

mechanisms, InfraVigil empowers organizations to 

maintain high system availability and performance while 

minimizing downtime and operational disruptions. As 

modern IT infrastructures continue to grow in complexity 

and scale, traditional monitoring approaches face 

significant challenges in keeping pace with the expanding 

volume of data and the diversity of systems to be observed. 

This abstract explores the key scalability issues 

encountered in large-scale infrastructure monitoring, 

including data ingestion bottlenecks, storage limitations, 

and processing overhead. We discuss the impact of these 

challenges on system performance, reliability, and the 

ability to derive actionable insights from monitoring data. 

The abstract also highlights emerging strategies and 

technologies aimed at addressing these scalability concerns, 

such as distributed monitoring architectures, adaptive 

sampling techniques, and machine learning-driven anomaly 

detection. By examining both the obstacles and potential 

solutions in large-scale infrastructure monitoring, this work 

aims to provide a comprehensive overview of the current 

landscape and future directions in this critical area of IT 

operations. 
 

 

I. INTRODUCTION 

In the digital age, the health and performance of IT 

infrastructure have become mission-critical for 

organizations of all sizes. As businesses increasingly rely on 

digital platforms, cloud computing, distributed applications, 

and real-time data processing, the demand for highly 

available, scalable, and resilient IT systems continues to rise. 

Downtime, performance degradation, or system failures can 

lead to significant financial loss, reputational damage, and 

operational disruption. Consequently, infrastructure 

monitoring has emerged as an essential domain within IT 

operations management (ITOM), aimed at ensuring systems 

function within acceptable performance parameters and 

respond swiftly to emerging issues. 

Traditional infrastructure monitoring tools, while effective in 

monolithic or smaller environments, often fall short in 

modern ecosystems characterized by complexity, 

heterogeneity, and dynamism. Static monitoring 

configurations, limited extensibility, and reactive alert 

mechanisms hinder the ability of these tools to adapt to 

evolving architectural landscapes, such as hybrid cloud 

deployments, container orchestration platforms like 

Kubernetes, and microservices-based applications. To bridge 

this operational gap, the need for a more proactive, scalable, 

and intelligent monitoring solution has become imperative. 

InfraVigil is introduced as a proactive infrastructure 

monitoring framework designed to address the unique 

challenges posed by modern IT environments. It integrates 

proven open-source technologies—Nagios Core, NRPE 

(Nagios Remote Plugin Executor), and custom 

monitoring plugins—within a robust and secure Rocky 

Linux 9 environment. The objective of InfraVigil is not 

merely to report faults after they occur but to anticipate 

them through continuous health checks, customized metric 

analysis, and intelligent alerting strategies. The system 

emphasizes real-time visibility, high configurability, and 

automation to ensure the seamless operation of mission-

critical IT assets. 

Unlike conventional monitoring solutions that often rely on 

reactive paradigms—where alerts are triggered only after a 

failure occurs, InfraVigil adopts a proactive approach by 

embedding preemptive diagnostics, threshold tuning, and 

adaptive monitoring techniques. Through the deployment of 

custom plugins tailored to specific organizational needs, 

InfraVigil offers the flexibility to monitor a wide array of 

components, including operating systems, applications, 

databases, and network interfaces. These plugins, developed 

in scripting languages like Bash and Python, provide deeper 

insight into service-level performance, operational trends, 

and anomaly detection. InfraVigil is particularly designed to 

scale from small business environments to enterprise-grade 

infrastructures. One of its core strengths lies in its modular 

architecture, where the monitoring logic is decoupled from 

the data collection and alerting mechanisms. This 

architectural clarity enables the framework to be easily 

extended or integrated with additional tools such as 

visualization platforms (e.g., Grafana), centralized log 

management systems (e.g., ELK Stack), or incident response 

platforms (e.g., PagerDuty or OpsGenie). 

The choice of Rocky Linux 9 as the base operating system is 

strategic. As a community-driven, enterprise-grade Linux 

distribution derived from Red Hat Enterprise Linux (RHEL), 

Rocky Linux offers long-term stability, security, and 

compatibility. This foundation ensures that InfraVigil 

operates reliably in production environments, supporting 

automation scripts, secure communication channels, and 

system-level optimizations without incurring additional 

licensing costs. 

While InfraVigil demonstrates notable potential in enhancing 

infrastructure observability, it is not without challenges. As 

the number of monitored hosts increases, the system must 

manage higher volumes of metric data, more frequent check 

executions, and a growing load on CPU, memory, and I/O 

resources. These scalability challenges become more 

pronounced in large-scale deployments involving hundreds 

or thousands of hosts. The central Nagios server, for 
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instance, may struggle with check scheduling efficiency, 

plugin execution latency, and alert delivery speed. To 

mitigate these issues, InfraVigil must be optimized through 

architectural modifications, plugin refactoring, and workload 

distribution techniques. 

Another critical consideration is the alerting mechanism, 

which must strike a balance between sensitivity and noise. 

Excessive or redundant alerts can overwhelm IT staff and 

obscure the identification of genuinely critical issues. 

InfraVigil addresses this through customizable thresholds, 

alert suppression logic, and integration with external alert 

correlation engines. Additionally, data collected through 

monitoring can be archived and analyzed to uncover long-

term trends, recurring issues, and potential system 

optimizations. 

II. RELATED WORK  

Effective IT infrastructure monitoring has long been a critical 

function in systems administration, enabling organizations to 

ensure service availability, detect anomalies, and minimize 

downtime. Numerous tools and frameworks have been 

developed over the years, each addressing specific aspects of 

infrastructure observability. This section reviews existing 

work in infrastructure monitoring, categorizing them by 

architecture, functionality, and limitations, while identifying 

the key challenges that InfraVigil seeks to address. 

Traditional Monitoring Solutions 

One of the earliest and most widely adopted monitoring 

solutions is Nagios Core, an open-source platform that 

provides host and service monitoring capabilities. Nagios 

introduced the concept of plugin-based checks, enabling 

extensibility through custom scripts. Despite its popularity, 

Nagios in its core form suffers from limitations in scalability 

and lacks native support for distributed monitoring without 

significant configuration overhead. 

Zabbix and Icinga were developed to address some of 

Nagios’s constraints. Zabbix introduced an integrated 

database and frontend interface, allowing for built-in trend 

analysis and data visualization. Icinga, a fork of Nagios, 

extended its functionality by modernizing the web interface 

and improving scalability through distributed setups. 

However, both systems require considerable tuning for 

large-scale environments, especially when it comes to 

monitoring highly dynamic infrastructures such as 

containers or hybrid cloud setups. 

Cloud-native and Modern Approaches 

With the rise of cloud-native architectures, newer 

monitoring platforms have emerged. Prometheus, 

developed as part of the Cloud Native Computing Foundation 

(CNCF), offers a pull-based model and time-series database, 

making it well-suited for dynamic environments like 

Kubernetes. It supports multidimensional data collection and 

powerful query language (PromQL), but it requires external 

tools like Alert manager and Grafana for complete 

observability and lacks a user-friendly built-in alerting 

framework. 

Plugin and Agent-based Systems 

Tools like Check_MK, Sensu, and Shinken have expanded on 

Nagios’s plugin philosophy. Check_MK, for instance, offers 

agent-based monitoring with performance optimizations and 

a comprehensive GUI. Sensu adopts an event-based model 

that integrates well with DevOps workflows and supports 

JSON-based configuration. While these systems improve 

usability and flexibility, they still require significant effort to 

customize for specific organizational needs or to monitor 

proprietary systems. 

Agent-based models like NRPE (Nagios Remote Plugin 

Executor) and NSClient++ have played a key role in 

enabling remote monitoring. These tools allow command 

execution on remote hosts, offering low-level access and high 

configurability. However, NRPE, in its default form, lacks 

encryption and requires secure tunnel implementations for 

protected environments. 

Research on Intelligent and Predictive Monitoring 

Recent academic research has focused on the application of 

machine learning and predictive analytics in monitoring. 

Studies have explored using anomaly detection algorithms 

(e.g., Isolation Forests, LSTM networks) to forecast failures 

or detect unusual behavior in metrics. These approaches 

offer potential improvements in early fault detection but are 

often limited by the need for large training datasets and the 

challenge of minimizing false positives. Another trend in 

recent literature is AIOps (Artificial Intelligence for IT 

Operations), which combines big data analytics and 

machine learning to automate infrastructure monitoring, 

event correlation, and root cause analysis. 

III. DATA AND SOURCES OF DATA  

Effective infrastructure monitoring relies on timely, accurate, 

and diverse data from all layers of an IT system. InfraVigil is 

designed to collect and analyze data from system-level 

operations, network performance, application behavior, and 

security metrics using open-source tools and custom plugins. 

This section outlines the primary data sources and their 

significance in enabling proactive monitoring. 

Data Categories 

InfraVigil gathers data from five core categories: 

 System Metrics: CPU load, memory usage, disk space, 

process health. 

 Network Metrics: Latency, bandwidth, dropped 

packets, port activity. 

 Application Metrics: Service availability, database 

response times, API latencies. 

 Security Metrics: User authentication, firewall logs, SSH 

activity. 

 Custom KPIs: Business-specific metrics such as 

transaction success rates or service response thresholds. 

Data Sources and Tools Used 

InfraVigil integrates multiple data sources using standard 

and custom tools: 

 NRPE (Nagios Remote Plugin Executor): Executes 

commands remotely to collect system and application 

metrics. It forms the backbone of real-time data 

retrieval. 

 Custom Plugins (Shell/Python): Scripts developed for 

specific use cases, such as checking application status, 

monitoring logs, or validating service endpoints. 

 Nagios Logs and Status Files: Real-time monitoring 

states and historical alerts stored in status.dat and 

nagios.log. 

 Native Linux Utilities: Commands like top, vmstat, df, 

and ss provide low-overhead data directly from Rocky 

Linux 9 systems. 

 Application Logs & APIs: Monitored through log 

parsing or API polling from services like Apache, NGINX, 

MySQL, and custom microservices. 
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Simulated and External Data 

To test InfraVigil under load and edge cases, synthetic data 

was generated using: 

 Load Tools: Apache JMeter and stress-ng to simulate 

real-world performance bottlenecks. 

 Mock Data Scripts: Generate CPU/memory/network 

usage to validate thresholds and alerting mechanisms. 

 Public Datasets (for comparison only): 

• UCI System Performance Dataset 

• GitHub-hosted Open Telemetry examples 

These datasets help benchmark InfraVigil’s anomaly 

detection and alert precision in controlled environments. 

Collection Frequency and Storage 

Data is collected at varying intervals based on its volatility: 

 High-frequency: CPU/memory every 30–60 seconds. 

 Mid-frequency: Service status every 2–5 minutes. 

 Low frequency: Disk space and backups every 10+ 

minutes. 

Data is stored in local flat files, Nagios RRDs, or optionally 

integrated with time-series databases like InfluxDB for long-

term trend analysis. 

Security and Integrity 

All data collection is conducted over secure channels (SSH or 

encrypted NRPE), with strict access controls to prevent 

tampering. Logs are periodically hashed to verify integrity, 

especially in multi-tenant or production-critical 

environments. 

IV. RESEARCH METHODOLOGY  

This research focuses on designing and evaluating InfraVigil, 

a proactive IT infrastructure monitoring system using 

Nagios Core, NRPE, and custom plugins on Rocky Linux 9. 

Environment Setup 

 Rocky Linux 9 serves as the operating system for both 

monitoring servers and monitored nodes. 

 Nagios Core is installed on the central server for 

managing checks and alerts. 

 NRPE agents are deployed on target hosts to execute 

remote monitoring commands. 

 Custom monitoring plugins, developed in shell and 

Python, extend Nagios’s capabilities to track system and 

application-specific metrics. 

Data Collection and Configuration 

 Standard checks monitor CPU, memory, disk, and 

network metrics. 

 Custom plugins handle application-level health and log-

based monitoring. 

 Monitoring intervals and alert thresholds are configured 

based on metric criticality. 

 Real-time alerts are set up to enable proactive response 

to infrastructure issues. 

Performance Testing 

 Synthetic workloads using tools like stress-ng and 

Apache JMeter simulate system stress. 

 System performance is evaluated by measuring alert 

latency, resource overhead, and accuracy under varying 

load. 

 Fault injections validate InfraVigil’s ability to detect and 

notify incidents proactively. 

Security Measures 

 Secure NRPE communication using TLS and firewall 

restrictions. 

 Protection of monitoring data and configurations via 

access controls and backups. 

Evaluation 

 Analysis of collected data and alerts to verify plugin 

effectiveness. 

 Comparison with baseline Nagios setup to assess 

improvements in monitoring responsiveness and 

scalability. 

V. RESULTS AND DISCUSSION  

This section presents the outcomes of implementing the 

InfraVigil monitoring framework and discusses the system's 

performance, scalability, and operational benefits. The 

solution was deployed on a testbed of 10 virtual servers 

running Rocky Linux 9. The central Nagios Core server was 

configured with 50 checks per host, utilizing both standard 

and custom monitoring plugins via NRPE. 

Performance Overview 

The table below summarizes key performance metrics 

observed during the testing phase: 

Metric Result Description 

Average Check 

Execution Time 

0.23 

seconds 

Average time taken to 

complete each check 

Alert Latency 
< 10 

seconds 

Time between fault 

detection and alert 

generation 

System 

Overhead 

(CPU/Nagios) 

3-5% 

Average CPU usage by 

Nagios during 

monitoring 

False Alerts 

Rate 
< 1% 

Incidents of inaccurate 

alerts 

Maximum 

Scalable Hosts 

~250 

(tested 

limit) 

Number of hosts 

monitored before 

performance dropped 

Figure 1 

Proactive Monitoring Effectiveness: InfraVigil 

demonstrated its ability to detect service anomalies and 

system degradations proactively. Custom plugins 

contributed significantly by capturing application-level 

errors that standard plugins could not detect. For instance, a 

plugin monitoring a MySQL database identified slow queries 

and triggered alerts before full-service degradation occurred. 

Scalability: The system maintained reliable performance up 

to 250 monitored hosts with approximately 12,500 checks 

executed every five minutes. Beyond this point, check delays 

and CPU load began increasing. These results suggest 

InfraVigil is well-suited for small to medium-sized 

infrastructures without requiring distributed Nagios 

configurations. 

Resource Efficiency: The Nagios server operated efficiently 

with less than 5% CPU usage and minimal memory 

consumption, even under simulated high-load conditions. 

Custom plugin optimization helped minimize execution 

overhead. 

Alert Precision: With a false positive rate below 1%, 

InfraVigil’s alerting logic proved effective. Fine-tuned 

thresholds and multi-criteria conditions in plugin logic 

contributed to high accuracy. 

Security and Reliability: Secure NRPE configuration and 

limited execution privileges reduced the attack surface. Data 

integrity checks and structured backup routines improved 

resilience against data loss or corruption. 
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Key Improvements Noted 

 Faster Alerting: Proactive checks reduced mean time to 

alert from minutes to under 10 seconds. 

 Custom Insight: Organization-specific plugins provided 

insights beyond infrastructure health, including service 

usage trends. 

 Ease of Extension: Modular plugin design enabled fast 

adaptation for new applications and metrics. 

This diagram illustrates the flow of monitoring data within 

InfraVigil, from collection at the host level via NRPE, 

processing by Nagios using custom and standard plugins, to 

visualization and alerting. 

 
Figure 2 

VI. ACKNOWLEGDEMENT  

InfraVigil encompasses monitoring of various infrastructure components including servers, network devices, databases, and 

applications. It includes the setup and configuration of Nagios Core and NRPE agents on Rocky Linux systems, along with the 

development of custom monitoring plugins to suit specific requirements. 

1. Proactive Issue Detection: InfraVigil enables the early detection of issues, allowing for timely resolution and minimizing 

service disruptions. 

2. Improved Reliability: By continuously monitoring critical infrastructure components, InfraVigil enhances system reliability 

and uptime. 

3. Resource Optimization: Through detailed performance monitoring, InfraVigil identifies resource bottlenecks and 

optimization opportunities, leading to better resource utilization. 

4. Enhanced Scalability: InfraVigil can accommodate growing infrastructure needs, ensuring consistent monitoring coverage 

across expanding environments. 

Enterprise Infrastructure Monitoring 

Helps IT teams in medium to large enterprises keep track of hundreds of servers, services, and applications, ensuring minimal 

downtime and SLA compliance. 

Cloud and Hybrid Environments 
Monitors infrastructure spread across on-premise and cloud platforms, offering centralized visibility and consistent alerting 

across environments. 

DevOps and CI/CD Pipelines 
Used in DevOps workflows to monitor test and staging environments, application build failures, and post-deployment system 

stability. 

Educational and Research Institutions 
Supports universities and research labs in maintaining uptime of critical services like academic portals, databases, and research 

computing systems. 

SMBs with Limited IT Budgets 
Provides a low-cost, open-source monitoring alternative to expensive commercial tools, making it ideal for small to mid-sized 

businesses. 
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Compliance and Auditing 
By maintaining audit-ready logs of uptime, service checks, and incident responses, InfraVigil assists in IT compliance and 

reporting. 

 
Figure 3 
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