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Abstract

This article examines approaches to automating IT infrastructure management using AIOps
(Artificial Intelligence for IT Operations) technologies. The architecture, key tools, application
areas, advantages, and limitation of implementing AIOps platforms are analyzed. Particular
attention is paid to the use of machine complex. for monitoring, event analysis, and predictive
infrastructure management.
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Introduction

The scientific novelty of this work lies in its systematization of the architectural principles and
application areas of AIOps for automating IT infrastructure management, as well as its
substantiation of their impact on the transition from a reactive to a proactive and predictive IT
operations model.

At the current stage of digital transformation. IT infrastructures are becoming increasingly
complex. This is driven by the widespread adoption of cloud technologies, container solutions,
microservices approaches, and hybrid multi-cloud platforms. As a result, the number of
services, nodes, and connections between various elements is increasing, leading to an
exponential increase in operational data. This includes event logs, performance metrics,
network trace data, and monitoring system alerts.

Traditional IT operational strategies that rely on manual data processing and rigid event
correlation protocols are becoming less effective when managing rapidly changing systems.
Administrators struggle with “alert fatigue,” where the sheer number of alerts, many of which
are false or duplicate, overwhelms their capabilities [1].

The concept of AlOps (Artificial Intelligence for IT Operations), or artificial intelligence and
machine learning for IT operations, emerged in the context of modern challenges and involves
the use of advanced technologies such as artificial intelligence and machine learning to
automate the monitoring, analysis, and management of information technology infrastructure.
This concept was coined by research company Gartner and describes a platform-based model
designed for the intelligent processing of operational data [2].

The main advantage of AIOps is its ability to collect and process significant amounts of data
from various sources in real time. The use of machine learning methods makes it possible to
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detect anomalies, identify patterns in the event chain, and predict potential infrastructure
failures [3].
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Research shows that the implementation of AIOps solutions facilitates the transition from a
reactive to a proactive and predictive IT service operation model. This reduces the mean time
to detection (MTTD) and incident resolution (MTTR), improves service availability, and
optimizes computing resource utilization [1].

An additional factor in AIOps’s relevance is its integration with DevOps and Cloud-native
approaches, where automation and process continuity require intelligent operational
management mechanisms. In such environments, AIOps serves as the link between
development, operations, and business metrics [3].

Thus, research into the potential of automated IT infrastructure management based on AIOps
is of significant scientific and practical interest, as it determines the development direction of
autonomous and self-adaptive digital management systems.

AlOps, short for “artificial intelligence for IT operations,” is a comprehensive analytical
system. Its primary goal is to provide intelligent automation of routine tasks related to the
monitoring and management of IT infrastructure. The core of AIOps is a system that integrates
the capabilities of big data processing, machine learning algorithms, and operational analytics
tools.

A key aspect of AIOps development is the consolidated accumulation and aggregation of
operational data from various infrastructure components. These sources include event logs,
performance indicators, network route data, application telemetry, and information from
incident management systems [1].

Data stream processing approaches and ETL processes are used during the acquisition and
aggregation phase. These ensure the unification, elimination, and enrichment of telemetry data.
This results in the creation of unified data warehouse suitable for further analysis [2].

The next layer is a big data storage and processing platform. It utilizes distributed storage and
streaming analytics tools to fully process high-speed event streams [4].

The central component of the concept is the analytical layer, based on machine learning
algorithms. It includes: anomaly detection; event correlation; root cause analysis; and
predictive failure analytics.

ML-models enable the identification of hidden dependencies between events and the automatic
formation of incidents from a multitude chaotic alert [1].

At the orchestrion and automation stage, AIOps interacts with IT service management (ITSM)
solutions, DevOps tools, and automation platforms. This enables the automatic activation of
incident resolution scripts (auto-remediation) [2].

The top layer of the system, responsible for data presentation and decision-making, includes
dashboards, advanced reports, and operator interaction tools. This layer makes analytics visual
and enables monitoring of automated systems.

Thus, the AIOps architecture creates a comprehensive, intelligent environment that enables the
transition from incident response to proactive and autonomous IT infrastructure management.
Modern IT infrastructure management actively utilizes AIOps solutions, which facilitated the
intelligent automation of operational activities. Their functionality includes monitoring,
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analysis, event prediction, and automated remediation, ultimately increasing the reliability and
availability of digital services.

A central aspect is intelligent infrastructure monitoring. Machine learning methods process
telemetry data in real time, detecting anomalies in the operation of servers, networks, and
applications. This ensures the timely identification of potential problems [1].

Event correlation is essential. AIOps platforms consolidate chaotic alerts into single incidents,
thereby reducing false positives and easing operator workloads [3].

Next comes predictive analytics. Using historical data, models calculate the probability of
equipment failures and service degradation, enabling proactive management [4].

Automated incident resolution plays a key role. Integration with automation systems enables
recovery procedures to be initiated automatically, without administrator intervention.
Furthermore, AIOps is used to optimize resource utilization by analyzing infrastructure load
and automatically adjusting computing capacity.

Table 1 — Key AIOps Application Areas

No. Area Functionality Practical Benefit

1 Intelligent Monitoring Real-time Metrics and Log | Early Failure Detection
Analysis

2 Event Correlation Aggregation of Alerts into | Alert Fatigue Detection
Incidents

3 Predictive Analytics Failure and Degradation | Proactive Management
Prediction

4 Root Cause Analysis Identifying the Root Cause of | Accelerated Diagnostics
Incidents

5 Auto-remediation Automatic Failure Resolution MTTR Reduction

6 Resource Optimization Load Analysis and Scaling Efficient Infrastructure Utilization

The implementation of AIOps technologies has a significant impact on the efficiency of IT
infrastructure management, enabling a transition from a reactive to a proactive and predictive
operational model. Machine learning algorithms and big data analytics enable the automation
of key operational processes and improve the resilience of digital services.

A significant advantage of the system is a significant reduction in the mean time to detect
(MTTD). The use of advanced telemetry data analysis enables the detection of deviations from
the norm at the earliest stages of their development.

Furthermore, the mean time to resolve (MTTR) is reduced through automated diagnostics and
the activation of remediation scripts. This improvement directly contributes to the increased
availability of business-critical services.

AlOps also enables the reduction of false alarms through event correlation and intelligent
notification filtering. This reduces operator workload and improves decision-making.

An important benefit is the optimization of infrastructure resource utilization. System load
analytics enable dynamic capacity increases and operational costs reduction.
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Table 2 — Benefits of AIOps Implementation

No. Benefit Implementation Mechanism Practical Effect

1 Reduced MTTD Telemetry Anomaly Analysis Early Failure Detection

2 Reduced MTTR Auto-remediation Scenarios Rapid Incident Resolution

3 Reduced Alert Fatigue Event Correlation Fewer False Alarms

4 Predictive Management | ML-based Failure Prediction Incident Prevention

5 Resource Optimization | Load Analysis and Autoscaling | Cost Reduction

6 Improved SLA Intelligent Monitoring Increased Service Availability

Despite its clear advantages, implementing AIOps is fraught with a number of pitfalls and
potential dangers, stemming from both its technological nature and organizational aspects.
One of the main challenges is integrating disparate information sources. Modern IT systems
generate vast amounts of telemetry data in a variety of formats, which inevitable requires pre-
processing: standardization, error removal, and linking. Insufficient quality of primary data
directly impacts the accuracy of analytical models.

A significant limiting factor is that AIOps productivity is directly depend on the volume and
quality of training samples. Machine learning algorithms require representative historical data,
and its insufficiency or incompleteness significantly impedes the creation of adequate models
for anomaly detection and forecasting.

Another potential problem is the limited explainability of decisions made by machine learning
algorithms. The “black box” nature of analytics complicates incident investigation and can
undermine technical specialists’ trust in automated solutions.

Organizational constraints include the high cost of implementing AIOps platforms, including
the costs of data storage infrastructure, computing power, and specialist training. This also
requires restructuring operational processes and integrating with existing ITSM and DevOps
tools.

The risks of automated incident resolution deserve special attention. Incorrect auto-remediation
scenarios can lead to cascading failures or service degradation due to incorrect root cause
diagnosis.

Successful AIOps implementation requires a comprehensive approach, including data quality
assurance, the development of explainable AI models, and gradual automation of operational
processes.

The author has implemented practical testing of the proposed approaches to intelligent
automation of IT operations in a number of applied projects. Specifically, prototypes of voice
control systems for the Window operating system and web browser were developed, enabling
automated execution of user and administrative scenarios. Additionally, a Google Chrome
browser extension was implemented, focused on automating the processing of incoming emails
and managing digital workspaces (smart canvas assistant). The presented solutions
demonstrate the feasibility of integrating intelligent interfaces and automation mechanisms into
the IT infrastructure management system, which aligns with the concept of transitioning from
reactive to proactive operating models characteristic of the AIOps approach.
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The study found that AIOps helps reduce the time spent on troubleshooting and resolving
issues, reduce false alarms, improve service availability, and more efficiency allocate
computing power. Combining machine learning methods with automation tools and IT service
management (ITSM) systems lays the foundation for automated digital infrastructure
management.

However, AIOps implementation is fraught with challenges, including issues integrating
disparate data sources, dependence on the quality of training data, and significant initial
implementation costs. These factors highlight the importance of gradually redesigning
operational processes and developing illustrative Al models.

Thus, AlIOps is emerging as a promising direction in the development of IT operations,
contributing to the reliability and stability of digital systems. Future developments are aimed

i

at creating fully autonomous, self-healing infrastructures and further embedding AIOps into
DevOps environments and cloud systems.
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