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ABSTRACT
Network issues can significantly impact an organization's productivity and profitability. Traditional troubleshooting methods are often time-consuming 
and reactive, relying on human expertise to identify and resolve problems. The emerging field of AIOps offers a promising solution by leveraging 
machine learning and advanced analytics to automate the troubleshooting process. This paper explores the use of AIOps and machine learning in 
automating network troubleshooting, presenting real-life scenarios, a high-level architecture, and a comprehensive diagram to illustrate the approach. 
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Introduction
In today's fast-paced digital landscape, reliable and efficient 
network infrastructure is crucial for the success of any 
organization. However, network issues can arise unexpectedly, 
leading to downtime, lost productivity, and potential financial 
consequences. Traditional troubleshooting methods often rely 
on manual intervention and subject matter expertise, which can 
be time-consuming and ineffective in addressing complex or 
unprecedented network problems [1]. 

The emergence of AIOps presents a transformative approach to 
network troubleshooting. AIOps combines the power of artificial 
intelligence and machine learning algorithms with traditional 
IT operations management practices to automate various tasks, 
streamline workflows, and improve overall system performance 
[2]. By leveraging the vast amounts of data generated by network 
infrastructure, AIOps-based solutions can detect anomalies, 
predict potential failures, and provide actionable insights for 
faster incident resolution.

This paper explores the application of AIOps and machine learning 
in automating network troubleshooting, highlighting real-life 
scenarios, a high-level architecture, and a comprehensive diagram 
to illustrate the approach.

The Need for Automation
Manual network troubleshooting is time-consuming, prone to 
human error, and often reactive rather than proactive. As networks 
become more intricate, the need for automated, intelligent systems 
that can predict, identify, and resolve issues before they impact 
operations has become critical.

One of the key challenges in traditional network troubleshooting 
is the sheer volume and variety of data generated by network 
infrastructure. This data, which includes performance metrics, 
log files, and configuration data, can be difficult to analyze and 
correlate, making it challenging to identify the root cause of issues. 
Furthermore, many network problems are unique, occurring under 
specific conditions or combinations of factors, making it difficult 
for human experts to reliably diagnose and resolve them, as they 
may not have encountered the exact same issue before.

The rise of AIOps and machine learning offers a solution to 
these challenges by providing a more systematic and data-driven 
approach to network troubleshooting. 

Automating Network Troubleshooting with AIOps and 
Machine Learning
One of the key challenges in network troubleshooting is the 
ability to identify and address issues quickly, before they escalate 
and cause significant disruptions [3]. Traditional methods often 
rely on manual intervention, which can be time-consuming and 
prone to human error. AIOps-based solutions leverage machine 
learning algorithms to analyze the vast amounts of data generated 
by network infrastructure, enabling the detection of anomalies, 
prediction of potential failures, and identification of root causes.

High-Level Architecture
The high-level architecture for integrating AIOps and ML into 
network troubleshooting includes the following components:

Data Ingestion Layer: This module is responsible for gathering 
data from various sources within the network infrastructure, 
including performance metrics, log files, configuration data, and 
telemetry.
Data Preprocessing: The collected data is then preprocessed to 
clean, normalize, and standardize it, making it ready for analysis 
by the machine learning algorithms.
Anomaly Detection: Machine learning models are used to analyze 
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the preprocessed data and identify anomalies or patterns that 
deviate from the expected behavior of the network.
Root Cause Analysis: Once an anomaly is detected, the system 
uses advanced analytics and machine learning techniques to 
correlate the anomaly with other relevant data and identify the 
underlying root cause.
Predictive Modeling: The system also leverages machine learning 
to predict potential network issues before they occur, allowing 
for proactive remediation.
Automated Remediation: Based on the insights generated by 
the AIOps platform, the system can trigger automated actions to 
resolve network issues, such as adjusting configurations, rerouting 
traffic, or initiating failover procedures.
AIOps Platform: Integrates with IT operations tools to automate 
the troubleshooting process. The AIOps platform provides 
actionable insights and recommended steps to address the 
identified issues.
Continuous Learning: The machine learning models are 
continuously updated and refined based on new data and feedback 
from the resolution of network issues.

Implementation Scenario
One scenario where AIOps and machine learning have been 
successfully applied to network troubleshooting is in the case of 
a major telecommunications provider having major healthcare 
and other organizations using the network services provided by 
them. The provider was experiencing recurring network outages, 
leading to significant customer frustration and financial losses. By 
implementing an AIOps-based solution, the provider was able to 
continuously monitor network performance, identify anomalies, 
and predict potential failures. 

Using machine learning algorithms, the AIOps platform was able 
to detect patterns in network data, such as sudden spikes in alarms 
due to change in traffic pattern, changes in latency, and unusual 
error rates. These anomalies were then automatically correlated 
with other relevant data, such as configuration changes, software 
updates, and environmental factors, to pinpoint the root cause of 
the issues. 

However, with an AIOps-based solution, the system can 
automatically detect the anomaly, analyze the relevant data, and 
pinpoint the underlying issue. For example, the machine learning 
algorithms may identify a malfunctioning network switch or 
a misconfiguration in the routing protocols, and automatically 
trigger remediation actions, such as rerouting traffic or restarting 
the affected device.

An AIOps-based solution can leverage historical data, network 
topology, and real-time monitoring to predict potential network 
failures, allowing the IT team to proactively address issues before 
they occur. The system can also provide recommendations for 
infrastructure upgrades or configuration changes to improve 
network reliability and resilience.

Here is an implementation of AI-ML based automation to 
troubleshoot and resolve network issues as described in the above 
scenario.
•	 NOC (Network Operations Center) monitors the network 

infrastructure health and act upon the root cause of the 
alarm(s) tickets raised in Remedy® ticketing system.

•	 NCC (Network Command Center) Manual Process and 
Resolve® Automation process by getting the ticket 
information from Remedy and also get the AIOps enriched 

alarms and Kong scripts [4].
•	 Kong interacts with AIOps-ML Server Cluster via Kafka to 

get the enriched Alarm data.
•	 The AIOPs-ML Server process the data to detect anomalies, 

predictive modelling and updates the AIOps Mongo DB 
based on the learning from historical and current Alarms and 
enriched Equipment and Circuit data.

The Figure 1 below depicts the implementation of above AIOps-
ML based automation for troubleshooting the Alarms and issues.

Figure 1

This comprehensive AIOps-based approach to network 
troubleshooting leverages the power of AI and machine learning 
to enhance the efficiency and effectiveness of the troubleshooting 
process, leading to faster incident resolution and improved network 
reliability [2,3,5].

Implementation Challenges
Data Quality and Integration
Ensuring high-quality, consistent data from diverse sources is 
critical for the effectiveness of AIOps and ML. Integrating these 
technologies with legacy systems can be challenging, requiring 
robust data normalization and cleansing processes.

Model Accuracy and Interpretability
Developing accurate and interpretable ML models is complex, 
but essential for gaining the trust of network administrators and 
facilitating effective decision-making.

Scalability and Performance
AIOps platforms must handle large volumes of real-time data 
without compromising performance, necessitating scalable 
architectures.

Security and Privacy
Automating network troubleshooting involves processing sensitive 
data, raising concerns about security and privacy. Implementing 
robust security measures is crucial.

Benefits of Automating Network Troubleshooting
Enhanced Efficiency
Automation reduces the need for manual intervention, allowing 
network teams to focus on strategic initiatives.

Improved Reliability
Proactive issue detection and resolution enhance network 
reliability, minimizing downtime.

Cost Savings
Reducing downtime and optimizing resource utilization leads to 
significant cost savings for organizations.
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Faster Incident Resolution
Automated diagnosis and remediation accelerate the incident 
resolution process, decreasing MTTR and improving service 
quality.

Conclusion
Automating network troubleshooting with AIOps and machine 
learning can significantly improve the efficiency, reliability, 
and responsiveness of IT operations. By leveraging advanced 
analytics, enterprises can proactively detect and resolve network 
issues, reducing downtime, optimizing resource utilization, and 
enhancing overall operational effectiveness. While implementing 
such solutions poses challenges related to data integration, 
model accuracy, and security, the potential benefits outweigh the 
obstacles, making AIOps a compelling strategy for modern IT 
organizations [1-3].

As the AIOps domain continues to evolve, organizations can 
expect to see further advancements in areas such as predictive 
maintenance, automated root cause analysis, and self-healing 
network capabilities, ultimately transforming the way IT operations 
teams manage and maintain their network infrastructure.
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