IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 14 Issue: IX Month of publication: September 2026

DOIl: https://doi.org/10.22214/ijraset.2026.84725

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 14 Issue IX Sep 2026- Available at www.ijraset.com

Al-Powered Self-Healing Databases: The Future of
Intelligent Database Management

Monisha S.!, Reka M.%, Oviya M.?, Rubali R.*
U.G. Student, Department of Bachelor of Information Technology, Annai Womens College, Karur, TamilNadu, India
Assistant Professor, Department of BCA IT, Annai Womens College, Karur, India

Abstract: Artificial Intelligence (Al)-powered self-healing databases are advanced database systems that can automatically detect,
analyze, and resolve problems without continuous human intervention. These databases use Al, machine learning, and
automation to monitor system health, optimize performance, improve security, and recover from failures. They reduce downtime,
increase reliability, and simplify database management. This paper explains the concept, working process, key features, benefits,
challenges, applications, and future scope of Al-powered self-healing databases in simple and easy-to-understand language.
Keywords: Artificial Intelligence (Al), Self-Healing Database, achine Learning, Database Management System, Automation,
Cloud Computing, Error Detection, Performance Optimization.

L. INTRODUCTION
Databases are used to store and manage information in almost every organization. Traditional databases require database
administrators to monitor performance, identify errors, and fix problems manually. This process takes time and increases
maintenance costs.
Al-powered self-healing databases solve these problems by automatically monitoring database health, detecting failures, optimizing
performance, and repairing issues without human intervention. These intelligent databases improve reliability, reduce downtime,
and help organizations manage data more efficiently. They are becoming an important technology in modern database management.

1. WHAT IS AN AlI-POWERED SELF-HEALING DATABASE?

An Al-powered self-healing database is an intelligent database system that can automatically detect, analyze, and solve problems
without continuous human support. It uses Artificial Intelligence (Al), Machine Learning (ML), and automation to monitor database
health, improve performance, detect security threats, and recover from failures. These databases reduce manual work and improve
system reliability.

Self-healing databases can identify slow queries, storage issues, hardware failures, and unusual activities. After detecting the
problem, the system automatically selects the best solution and restores normal performance. This helps organizations save time,
reduce maintenance costs, and improve user experience.

1. WORKING PROCESS OF AlI-POWERED SELF-HEALING DATABASES
The working process of an Al-powered self-healing database includes the following steps:

Step 1: Continuous Monitoring

The database continuously monitors CPU usage, memory, storage, network performance, and query execution.

Step 2: Problem Detection

Al algorithms identify unusual behavior, slow queries, hardware failures, or security risks.

Step 3: Analysis

Machine learning analyzes the collected data and determines the root cause of the problem.

Step 4: Automatic Recovery

The system automatically repairs the issue by restarting services, optimizing queries, reallocating resources, or restoring backup data.
Step 5: Performance Improvement

The database continues learning from previous problems to improve future performance and reduce repeated failures.
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V. MAIN COMPONENTS
Acrtificial Intelligence (Al)
Machine Learning (ML)
Database Monitoring System
Error Detection Engine
Query Optimizer
Automatic Recovery Manager
Backup and Recovery System
Security Monitoring Module
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VII. KEY FEATURES OF AlI-POWERED SELF-HEALING DATABASES
Al-powered self-healing databases provide several advanced features that improve database performance and reduce manual
maintenance.
a) Automatic Problem Detection: The database continuously monitors system activities and automatically detects errors, failures,
and performance issues.
b) Self-Healing Capability: When a problem is detected, the system automatically repairs it without waiting for human
intervention.
c) Intelligent Query Optimization: Al analyzes slow SQL queries and improves their execution speed for better performance.
d) Predictive Failure Analysis: Machine learning predicts possible failures before they occur and helps prevent system downtime.
e) Automatic Backup And Recovery: The database automatically creates backups and restores lost data whenever necessary.
f)  Security Monitoring: Al detects suspicious activities, unauthorized access, and cyber threats to protect sensitive information.
g) Continuous Learning: The system learns from previous errors and continuously improves its future performance.

VIIl.  ADVANTAGES
Al-powered self-healing databases provide many benefits to organizations.
Reduces manual database maintenance.
Detects and fixes problems automatically.
Improves database performance.
Reduces system downtime.
Provides faster query execution.
Increases data security.
Saves maintenance cost.
Improves business continuity.
Supports cloud-based applications.
Provides high system reliability.

IX. CHALLENGES
Although self-healing databases provide many advantages, they also have some challenges.
High implementation cost.
Requires quality training data for Al models.
Complex system design.
Security and privacy concerns.
Requires skilled professionals.
Difficult to integrate with old database systems.
Al prediction may not always be 100% accurate.

X. APPLICATIONS
Al-powered self-healing databases are used in many industries.
Banking
Used for secure transaction processing and fraud detection.
Healthcare
Stores patient records safely and ensures continuous system availability.
E-Commerce
Improves website performance and manages customer transactions efficiently.
Education

Stores student records and online learning information securely.
Cloud Computing

Automatically manages cloud databases with minimum human effort.
Government

Maintains public records securely with high reliability.
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XI. FUTURE SCOPE
The future of Al-powered self-healing databases is very promising. As Artificial Intelligence and Machine Learning technologies
continue to improve, database systems will become more intelligent and efficient. In the coming years, self-healing databases are
expected to solve complex problems automatically with very little human intervention.
Future developments may include:
Better prediction of system failures.
Fully autonomous database management.
Improved cybersecurity using Al.
Faster cloud database optimization.
Better support for Big Data and IoT applications.
Reduced operational costs.
Higher data availability and reliability.
These improvements will help organizations manage large amounts of data more effectively while ensuring better performance and
security.

XI1. COMPARISON TABLE
Feature Traditional Database Al-Powered Self-Healing Database
Error Detection Manual Automatic
Problem Solving DBA Required Al Automatically Repairs
Perrformance Manual Optimizaation Al-Based Optimization
Monitoring Periodic Continuous
Downtime High Very Low
Maintenance Cost High Lower
Security Basic Monitoring Intelligent Tgreat Detection
Learning Ability No Yes(Machine Learning)
XI1l.  CONCLUSION

Al-powered self-healing databases are one of the most important innovations in modern database management systems. They can
automatically detect problems, analyze failures, optimize performance, and recover from errors without constant human support.
These databases improve reliability, reduce downtime, increase security, and lower maintenance costs.

Although there are challenges such as implementation cost and system complexity, the benefits are much greater. As Al technology
continues to develop, self-healing databases will become a standard solution for organizations that require reliable, secure, and high-
performance database systems. They represent the future of intelligent database management.
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