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Abstract - Oracle Database is widely used for storing 

and managing critical data, making reliable backup 

and recovery essential for data protection and 

availability. Manual backup operations can require 

significant DBA effort and may result in missed 

backups or human errors. This research proposes an 

Automated Oracle Database Backup and Recovery 

system using Recovery Manager (RMAN). The 

proposed system uses RMAN scripts and Linux Cron 

scheduling to automate full backups, incremental 

backups, and archived redo log backups at predefined 

intervals. It also includes backup storage, monitoring, 

logging, backup validation, and recovery operations. 

The system is designed to reduce manual DBA 

intervention, improve backup consistency, minimise 

the risk of data loss, and support reliable database 

recovery. The proposed approach can be evaluated 

using parameters such as backup time, recovery time, 

storage usage, and backup success rate. The study also 

identifies challenges related to storage management, 

backup failures, scheduling errors, recovery 

complexity, and backup security. The proposed 

system provides a structured approach for 

automating Oracle database backup and recovery and 

can be further enhanced using cloud storage, 

intelligent monitoring, automated alerts, and 

advanced disaster recovery technologies. 

Keywords: Oracle Database, RMAN, Automated 

Backup, Database Recovery, Backup Scheduling, 

Disaster Recovery. 

 

1. INTRODUCTION 

Oracle Database is widely used by organizations to store 

and manage critical business data. Since the loss or 

corruption of database data can cause serious problems, 

regular backup and reliable recovery are essential parts of 

database administration. 

Recovery Manager (RMAN) is an Oracle-provided tool 

used to perform database backup and recovery 

operations. However, performing these tasks manually 

can be time-consuming and may lead to human errors or 

missed backups. 

The Automated Oracle Database Backup and Recovery 

Using RMAN research focuses on developing an 

automated system that performs database backups at 

scheduled intervals and supports recovery when data is 

lost or damaged. The system can use RMAN scripts and 

Linux scheduling tools such as Cron to automate backup 

operations. 

The proposed system can perform full and incremental 

backups, archived redo log backups, backup validation, 

monitoring, and recovery operations. It can also maintain 

backup logs and identify backup failures. 

The main goal of this research is to reduce manual DBA 

work, improve backup reliability, minimise data loss, and 

reduce recovery time. The effectiveness of the automated 

system can be evaluated by comparing backup time, 

recovery time, storage usage, and backup success rate 

with a manual backup process. 
 

2. LITERATURE REVIEW 

Ibrar et al. [1] studied database backup and recovery 

strategies by comparing full, incremental, and transaction-

log backups. The study evaluated recovery from scenarios 

such as accidental deletion, system crashes, and hardware 

failure, with performance measures including response 

time, throughput, and resource utilization. 

Ramesh, Logeshwaran, and Aravindarajan [2] proposed a 

secure database monitoring method to improve backup 

and recovery operations in cloud computing. The study 

highlighted the importance of monitoring backup systems 

and ensuring that recovery can be completed within the 

required time. 

Sutar et al. [3] developed an integrated solution for 

database backup, recovery, conversion, and encryption. 

Their research focused on combining backup and recovery 

with data protection capabilities, showing the importance 

of an integrated approach to database management. 

Yadav and Solanki [4] investigated automated backup and 

recovery solutions for Oracle databases. The study 

focused on reducing manual intervention through backup 

https://ijsrem.com/
mailto:atharvamane2127@gmail.com
mailto:aartigawai1611@gmail.com


         
                International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 09 | Sep - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                       |        Page 2 
 

scheduling and improving database protection against 

data loss, corruption, and other failures. 

Manda [5] examined disaster recovery for Oracle 

Database systems in cloud and hyperconverged 

environments. The study discussed backup and recovery, 

Data Guard, automation, RTO, RPO, and infrastructure-

based disaster recovery approaches for improving 

database resilience. 

 

3. ORACLE DATABASE BACKUP AND 

RECOVERY USING RMAN 

3.1 Oracle Database Backup 

Oracle Database backup is the process of creating a copy 

of database information so that it can be restored in case 

of data loss, corruption, hardware failure, or other 

unexpected problems. Regular backups help maintain 

data availability and support business continuity. In 

Oracle Database, backup operations can be performed 

using Recovery Manager (RMAN). 

3.2 Recovery Manager (RMAN) 

Recovery Manager (RMAN) is an Oracle-provided tool 

used for database backup, restore, and recovery 

operations. It provides commands and features for 

managing backup files, archived redo logs, and recovery 

operations. RMAN can also be integrated with scripts and 

scheduling mechanisms to automate regular database 

backup activities. 

3.3 Full Backup 

A full backup creates a backup of the required database 

data files. It provides a complete backup base from which 

database files can be restored when required. Full 

backups are useful for establishing a reliable recovery 

point, although they generally require more storage and 

backup time than incremental backups. 

3.4 Incremental Backup 

An incremental backup stores data that has changed since 

a previous backup. It can reduce backup time and storage 

requirements compared with repeatedly performing full 

backups. Incremental backups can be incorporated into an 

automated RMAN backup strategy to improve backup 

efficiency. 

3.5 Archived Redo Log Backup 

Archived redo logs contain redo information generated 

by the Oracle Database and are important for database 

recovery. RMAN can back up archived redo logs so that 

changes made after the database backup can be applied 

during recovery. Including archived redo logs in the 

backup strategy helps improve the ability to recover the 

database to an appropriate point in time. 

3.6 RMAN Restore and Recovery 

RMAN is used to restore database files from backup and 

recover the database after data loss or failure. It helps 

restore the required files and apply redo information to 

bring the database back to a consistent state. 

3.7 Point-in-Time Recovery (PITR) 

Point-in-Time Recovery (PITR) is used to recover an 

Oracle database to a specific time before an unwanted 

change or failure. It uses RMAN backups and archived 

redo logs to restore the database to the required point in 

time. 

 

4. AUTOMATED BACKUP SYSTEM 

4.1 RMAN Scripts 

RMAN scripts are used to automate database backup 

operations. The scripts can contain commands for full 

backups, incremental backups, and archived redo log 

backups. Using scripts reduces manual DBA work and 

helps maintain a consistent backup process. 

4.2 Backup Scheduling 

Backup scheduling allows RMAN backup scripts to run 

automatically at predefined times. Linux Cron can be 

used to schedule daily, weekly, or other periodic backup 

jobs. This helps ensure that backups are performed 

regularly without requiring manual execution. 

4.3 Backup Monitoring 

Backup monitoring is used to check whether scheduled 

backup operations have completed successfully. RMAN 

logs can be reviewed to identify successful or failed 

backup jobs, errors, and storage-related problems. 

Regular monitoring helps ensure that valid backups are 

available when recovery is required. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. PROPOSED SYSTEM 

The proposed system is an automated Oracle Database 

backup and recovery solution using Recovery Manager 

https://ijsrem.com/


         
                International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 09 | Sep - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                       |        Page 3 
 

(RMAN). The system automates backup scheduling, 

storage, monitoring, and recovery to reduce manual DBA 

intervention and improve database availability. 

5.1 System Architecture 

The proposed architecture consists of an Oracle Database, 

RMAN scripts, Shell Script, Cron Scheduler, Backup 

Storage, and Monitoring mechanism. These components 

work together to perform and monitor database backup 

operations automatically. 

5.2 Automated Backup Process 

RMAN scripts are created to perform full, incremental, 

and archived redo log backups. A Cron Scheduler 

executes the backup scripts automatically at predefined 

times, reducing the need for manual backup operations. 

5.3 Backup Storage 

The generated RMAN backup files are stored in a 

designated backup location. Backup files may include 

database backups, incremental backups, archived redo 

logs, and RMAN log files. Proper storage management 

helps maintain backups for future recovery. 

 

5.4 Monitoring and Alerts 

The system monitors backup jobs and records their 

execution status in log files. Successful and failed backup 

operations can be identified through these logs, and alerts 

can be configured to notify the administrator when a 

backup failure occurs. 

5.5 Automated Recovery 

When database files are lost or damaged, RMAN is used 

to restore the required backup and recover the database. 

The recovery process uses available backup files and 

archived redo logs to bring the database back to a 

consistent state. 

6. CHALLENGES 

The implementation of an automated Oracle Database 

backup and recovery system using RMAN may face 

several challenges. Proper configuration and monitoring 

are required to ensure that backups are reliable and 

available during recovery. 

6.1 Storage Management 

Regular backups require sufficient storage space. Large 

databases can generate large backup files, so proper 

storage management and retention policies are required. 

6.2 Backup Failure 

Backup jobs may fail because of insufficient storage, 

incorrect RMAN configuration, or system errors. Regular 

monitoring is necessary to identify and resolve such 

failures. 

6.3 Script and Scheduling Errors 

Incorrect RMAN scripts or Cron scheduling 

configurations can cause backup jobs to run incorrectly 

or not run at the scheduled time. 

6.4 Recovery Complexity 

Database recovery may become difficult when required 

backup files or archived redo logs are missing or 

corrupted. Therefore, recovery procedures should be 

tested regularly. 

6.5 Security 

Backup files may contain sensitive database information. 

Appropriate access controls and secure storage are 

required to prevent unauthorised access to backup data. 

 

 

7. FUTURE DIRECTIONS 

The future development of automated Oracle Database 

backup and recovery can focus on improving automation, 

security, monitoring, and recovery efficiency. Advanced 

technologies can make database backup systems more 

reliable and easier to manage. 

7.1 Cloud-Based Backup 

RMAN backups can be integrated with cloud storage to 

provide scalable and reliable backup storage. This can 

help organizations maintain backup copies outside the 

primary database environment. 

7.2 Intelligent Backup Monitoring 

Artificial Intelligence (AI) and Machine Learning (ML) 

can be used to analyze backup logs and identify possible 

backup failures or unusual database activities. 

7.3 Automated Alerts 

Future systems can provide automatic email or 

notification alerts when a backup succeeds, fails, or when 

storage capacity becomes low. 

7.4 Advanced Disaster Recovery 

The system can be extended with Oracle Data Guard and 

other disaster recovery technologies to provide faster 

failover and improved database availability. 

7.5 Automated Recovery 

Future implementations can further automate recovery 

procedures by detecting database failures and initiating 

appropriate recovery operations with minimum DBA 

intervention. 
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8. CONCLUSION 

Automated database backup and recovery is an important 

requirement for maintaining data availability and 

reducing the risk of data loss. The reviewed studies show 

that automation can improve backup consistency, reduce 

manual work, support monitoring, and strengthen 

database security. They also highlight the importance of 

disaster recovery, backup validation, and reliable 

recovery processes. 

The literature also shows that existing research provides 

limited RMAN-specific experimental evaluation with 

reproducible testing and measurable backup and recovery 

parameters. Therefore, the proposed research focuses on 

Automated Oracle Database Backup and Recovery Using 

RMAN, with emphasis on automated scheduling, backup 

management, monitoring, and recovery. 

Overall, the proposed approach can provide a more 

consistent and reliable backup process while reducing 

manual DBA intervention. Future development can 

further extend the system through intelligent monitoring, 

cloud-based backup storage, stronger security 

mechanisms, and advanced disaster recovery techniques. 
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