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Abstract- — The rapid expansion of cloud computing has led to the continuous generation of massive system log data, making
manual analysis difficult, time-consuming, and prone to errors [1][2][6][10]. This work proposes an LLM-based cloud log
analyzer that automates the interpretation of logs and assists in identifying root causes using Artificial Intelligence. The system
gathers logs from cloud platforms such as AWS CloudWatch and CloudTrail, processes them to extract meaningful attributes,
and applies Large Language Models (LLMs) for efficient log analysis [1][2][3][4]. The proposed approach detects anomalies,
recognizes patterns, and identifies root causes including permission-related issues, resource limitations, network configuration
errors, and application-level failures [5][8][12][13]. In addition, it produces clear human-readable explanations and suggests
automated corrective actions, thereby reducing reliance on domain experts and lowering system downtime [12][14]. A web-based
dashboard is also implemented to present error summaries, root cause insights, and recommended solutions in an understandable
format. By combining cloud computing with Generative Al, the system improves operational efficiency, strengthens cloud
reliability, and supports the evolution of AIOps in modern IT environments [3][5][8][12].
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I. INTRODUCTION

The widespread adoption of cloud computing technologies has
resulted in the rapid growth of system-generated logs from
distributed applications and services. These logs are essential
for monitoring system behavior, debugging issues, and
maintaining cloud infrastructure. However, due to their large
volume and unstructured format, analyzing them manually has
become increasingly difficult, time-consuming, and prone to
errors [1][3][7]. Existing traditional log analysis techniques
depend heavily on domain expertise and often struggle to
clearly identify the root causes of system failures, which can
lead to longer downtime and reduced operational efficiency.

To overcome these challenges, this project introduces an LLM-
Powered Cloud Log Analyzer with Root Cause Explanation,
which utilizes Large Language Models (LLMs) to automate the
log analysis process. The system gathers logs from cloud
environments, preprocesses them into structured data formats,
and applies LLM-based reasoning to detect errors, analyze log
patterns, and identify the underlying causes of failures. This
significantly minimizes manual effort, enhances analysis
accuracy, and speeds up troubleshooting activities [8][10][12].

In addition, the proposed system improves usability by
generating simple human-readable explanations and offering
automated remediation suggestions through an interactive web

interface. By combining cloud computing technologies with
Generative Al, the system aims to enhance reliability, reduce
system downtime, and support more efficient and intelligent
cloud operations.

II. LITERATURE SURVEY

Cloud computing environments generate massive volumes of
log data, which are essential for system monitoring, debugging,
and performance evaluation. In earlier approaches, log analysis
was primarily carried out manually or through rule-based
systems. However, these traditional techniques are not suitable
for modern cloud systems due to their high complexity, lack of
scalability, and dependence on expert-level understanding

[11[61[7]-

To address these limitations, researchers have developed
Artificial Intelligence-based solutions, particularly in the field
of AlOps (Artificial Intelligence for IT Operations). These
methods apply machine learning techniques to detect anomalies
and discover hidden patterns in system logs. Although these
approaches improve automation, they often require structured
input data, significant training effort, and complex system
configuration [5][12][13].

Several research works, such as Deep Log, have introduced
deep learning-based models for detecting abnormal log
sequences and predicting potential system failures. While these
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methods enhance automated log analysis, they mainly focus on
anomaly detection and do not effectively provide clear
explanations or actionable recommendations for resolving
issues [8][15].

With the recent growth of Generative Al, Large Language
Models (LLMs) like GPT have demonstrated strong
capabilities in handling unstructured log data. These models
can interpret contextual information, identify errors, explain
system behavior in natural language, and suggest possible
remediation steps. This makes them more powerful compared
to traditional machine learning-based approaches [3][4][8].

However, challenges such as computational overhead and
limitations in real-time processing still exist. To overcome
these issues, this project proposes an LLM-based cloud log
analyzer that provides automated log interpretation, root cause
detection, and user-friendly remediation suggestions, thereby
improving operational efficiency and reducing manual effort

[31(518]1[12].
III. EXISTING FRAMEWORK
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Fig 1: Log Analyzer

In current cloud computing environments, platforms such as
AWS generate a large amount of log data from applications,
servers, and network activities. These logs are usually stored in
monitoring services like CloudWatch and CloudTrail, where
they are primarily used for basic tracking and debugging
purposes without any advanced intelligent processing [ 1][2][6].

At present, log analysis is mostly carried out manually by
system administrators or IT professionals. This process
involves examining raw log entries, understanding technical
messages, and detecting possible errors or system failures.
Since cloud logs are highly unstructured and complex, this task
demands considerable technical expertise and domain
knowledge [6][7][8].

After identifying issues, the root cause is determined manually,
followed by the application of suitable corrective actions.
However, this manual approach is slow and often results in
delays in resolving critical system incidents [8][12].

Furthermore, human-based analysis increases the likelihood of
errors, inconsistencies, and misinterpretation during
troubleshooting. Overall, the existing system lacks automation,
does not provide explicit root cause explanations, and fails to
deliver intelligent remediation suggestions. Consequently, log
analysis remains inefficient, less scalable, and difficult to
manage in modern cloud computing environments

[S1(81[12][14].
IV. PROPOSED FRAMEWORK
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Fig 2: Manual log analyzer

The proposed system introduces an intelligent and automated
framework for analyzing cloud logs using Large Language
Models (LLMs). In contrast to conventional approaches, it
significantly reduces manual intervention by automatically
interpreting and processing log data in an efficient manner.

Initially, logs are collected from cloud platforms such as AWS
CloudWatch and AWS CloudTrail. These logs are then
preprocessed to eliminate irrelevant information and
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transformed into a structured format by extracting essential
attributes like timestamp, service name, error level, and log
message content.

The cleaned and structured log data is then provided to a Large
Language Model, which evaluates the context and patterns
present in the logs. The model identifies errors, determines their
underlying root causes, and produces clear human-readable
explanations. In addition, it suggests automated remediation
steps and best practices to resolve the detected issues
effectively.

Finally, the analyzed results are presented through an
interactive web-based dashboard. Users can easily view error
summaries, root cause analysis, severity classification, and
recommended solutions, enabling faster and more efficient
troubleshooting.

V.METHODOLOGY

The proposed LLM-Powered Cloud Log Analyzer is designed
using a structured and modular methodology to automate log
processing and root cause identification in an efficient
manner.The overall process is divided into multiple stages to
ensure accurate analysis and effective results.

Initially, cloud logs are collected from sources such as AWS
CloudWatch and AWS CloudTrail, or uploaded manually by
users. These logs may exist in formats such as JSON or plain
text files. In the next stage, preprocessing is performed where
irrelevant or redundant information is removed, and key
attributes such as timestamp, service name, error level, and
error message are extracted. This step improves data quality
and enhances the accuracy of further analysis .

After preprocessing, the structured log data is passed to a Large
Language Model (LLM) using prompt engineering techniques.
The LLM interprets the log context, detects patterns, and
identifies anomalies or abnormal behavior within the system.
Based on this understanding, it classifies the type of error and
evaluates its potential impact.

The next phase focuses on root cause analysis, where the
system determines the underlying reason for the failure, such
as permission issues, configuration errors, resource limitations,
or system crashes. Following this, the system generates
remediation suggestions, including corrective actions and best
practices to resolve and prevent similar issues in the future.

Finally, the processed results are displayed through a web-
based dashboard, presenting error summaries, root cause

explanations, severity levels, and recommended solutions in a
simple and user-friendly format. This complete workflow
ensures automated, efficient, and intelligent cloud log analysis
using Artificial Intelligence techniques.

VI. RESULTS AND DISCUSSIONS

The implemented web-based dashboard offers an interactive
and user-friendly interface for presenting error summaries, root
cause analysis, and recommended corrective actions. This
enhances the wusability of the system and makes log
interpretation more accessible even for non-expert users .

The proposed system also shows good scalability when
processing multiple log inputs from cloud environments such
as AWS CloudWatch and CloudTrail. However, the overall
performance may vary depending on the volume of log data and
the response time of the underlying Large Language Model
(LLM).

Overall, the experimental results demonstrate that the proposed
approach significantly improves cloud log analysis by
minimizing manual intervention, increasing diagnostic
accuracy, and accelerating the troubleshooting process. The
findings confirm that integrating Large Language Models with
cloud computing technologies is an effective solution for
enabling intelligent and automated IT operations in modern
cloud systems .

O e ey e ey

20-30 minutes required
to manually analyze logs

Average Time per
Log Analysis

2-5 minutes using automated

: ~80% f
LLM processing o Ia¥ier

70-85% accuracy with
possible human errors

95-100% accuracy using

Accuracy of Analysis
ccuracy of Analysis AL baskd analysis

+15-25% accuracy

High - requires expert

knowledge and manual
debugging

Troubleshooting
Effort

Low ~ automated explanations g
2 ~65% reduction
and suggestions
Root Cause
Detection Speed

10-15 minutes per issue

5 ~90% faster
through investigation

Instant detection using LLM

g d solutions
with best practices

Manual trial-and
approach

Error Resolution S
e ~75% faster
Process
Auto-detection with correction
suggestions

Requires human

: 2 ~90% fewer errors
intervention

Error Handling
Moderate ~ depends on
user skill and manual
handling

High — Al-assisted analysis
improves consistency and
reliability

System Reliability Strongly improved

Limited for large volumes
of logs

Efficient handling of large-scale

Scalability 3 %
logs with automation

Fully scalable

Comparison Between Manual Log Analysis and LLM-Based
Automated System

VII. CONCLUSION

The proposed LLM-Powered Cloud Log Analyzer offers an
efficient approach for managing and analyzing large-scale and
complex cloud log data. By leveraging Large Language
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Models, the system automates the process of log interpretation,
enabling automatic detection of errors, identification of root
causes, and generation of appropriate remediation suggestions
with minimal human intervention.

The system enhances the understanding of technical log data by
converting it into simple, human-readable explanations,
making it easier for users to interpret system behavior. This
helps in reducing troubleshooting time, decreasing system
downtime, and improving overall operational efficiency in
cloud environments.

Overall, the project demonstrates the effective integration of
Artificial Intelligence with cloud computing and highlights its
potential in advancing AIOps-based solutions for modern IT
system management and intelligent automation.

VIII. FUTURE WORK

The proposed system can be further improved by enabling real-
time log monitoring, allowing the analysis of logs as they are
generated in cloud environments. This enhancement would
make the system more proactive in detecting and addressing
issues immediately.

In addition, the system can be extended to support multiple
cloud service providers such as AWS, Microsoft Azure, and
Google Cloud Platform, thereby increasing its scalability and
wider applicability across different infrastructures.

Future developments may also include the implementation of
auto-remediation capabilities, where the system can
automatically resolve detected issues without requiring manual
intervention. This would further reduce downtime and improve
system reliability.

Integration with DevOps tools and alerting mechanisms can
enhance operational efficiency by enabling faster incident
response and better workflow automation. Furthermore, a
chatbot-based interface can be developed to allow users to
interact with the system using natural language, making log
analysis more intuitive, accessible, and user-friendly.
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