Lesson 12: Data Archiving/Data Recovery

Data archiving is an essential component of data management, aimed at preserving
historical data for long-term retention and compliance while maintaining the
performance and efficiency of active databases. This chapter explores the importance
of data archiving, discusses various archival methods and tools, provides strategies for
managing archived data, and outlines best practices for effective data archiving.

Data archiving plays a crucial role in managing large volumes of data, ensuring that
frequently accessed data remains in high-performance storage while historical data is
preserved in a cost-effective manner. Archiving helps improve database performance by
reducing the amount of active data that the database engine needs to process, thus
speeding up query response times and optimizing resource usage. It also ensures
compliance with legal and regulatory requirements, which often mandate the retention
of certain types of data for specified periods. Moreover, data archiving provides a
means of safeguarding valuable historical data, enabling businesses to conduct
long-term analysis and support future strategic decisions.

There are several methods and tools available for data archiving, each suited to
different needs and environments.

Database Native Archiving: Many database systems offer built-in tools for archiving
data. For example, Oracle’s Partitioning feature allows for the partitioning of tables,
which can be used to archive old data by moving it to less frequently accessed
partitions. Another example is SQL Server’s Data Compression feature, which can help
reduce the storage footprint of archived data.

External Archival Tools: Third-party tools like Quest’s SharePlex and IBM’s Optim
provide comprehensive data archiving solutions that support various databases. These
tools often offer advanced features such as data masking, compression, and automated
archiving processes.

Custom Archival Solutions: Organizations can develop custom archiving solutions
tailored to their specific needs. These solutions might involve scripting and automated
processes to move old data from active tables to archival tables or databases.

Cloud-Based Archiving: Leveraging cloud storage solutions such as Amazon S3,
Google Cloud Storage, or Microsoft Azure Blob Storage can provide scalable and



cost-effective options for archiving large volumes of data. Cloud-based solutions offer
the benefits of elasticity, durability, and accessibility.

Managing Archived Data

Effective management of archived data ensures that it remains accessible, secure, and
compliant with retention policies.

Data Retention Policies: Establish clear data retention policies that define how long
different types of data should be retained. These policies should be aligned with legal
and regulatory requirements as well as business needs.

Indexing and Metadata: Ensure that archived data is properly indexed and includes
relevant metadata to facilitate easy retrieval. Metadata should include information such
as the archival date, source system, and any relevant classification or tagging.

Access Controls: Implement robust access controls to ensure that only authorized
users can access archived data. This includes setting appropriate permissions and
roles, and regularly reviewing access logs to detect any unauthorized access attempts.

Regular Audits: Conduct regular audits of archived data to ensure compliance with
retention policies and verify that the data remains intact and accessible. Audits can also
help identify any issues related to data corruption or unauthorized access.

Best Practices for Data Archiving

Implementing best practices for data archiving ensures that the process is efficient,
secure, and compliant.

Plan and Design: Develop a comprehensive archiving plan that outlines the goals,
scope, and methods for data archiving. This plan should consider factors such as data
volume, growth rate, and access patterns.

Automate Processes: Automate archiving processes to reduce manual intervention
and minimize the risk of human error. Automation can include scheduled tasks for
moving data, generating reports, and monitoring archival storage.

Data Compression and Encryption: Use data compression to reduce storage costs
and encryption to protect sensitive information. Compression can be applied at the



database level or during the archiving process, while encryption ensures that archived
data is secure from unauthorized access.

Test and Validate: Regularly test and validate the archiving process to ensure that data
is being archived correctly and can be restored when needed. This includes testing
retrieval processes and verifying the integrity of archived data.

Documentation: Maintain detailed documentation of the archiving process, including
procedures, configurations, and policies. Documentation helps ensure consistency and
provides a reference for troubleshooting and audits.

Monitor and Optimize: Continuously monitor the archiving process and archival
storage to identify any performance issues or areas for improvement. Optimization
efforts might include adjusting archiving schedules, refining retention policies, or
enhancing retrieval processes.

Data archiving is a critical strategy for managing the lifecycle of data within an
organization. By understanding the importance of data archiving, utilizing appropriate
archival methods and tools, managing archived data effectively, and following best
practices, organizations can ensure that they maintain high database performance,
comply with legal requirements, and preserve valuable historical data. Implementing a
robust data archiving strategy is essential for sustainable data management and
long-term organizational success.

Backup and Recovery Fundamentals

Backup and recovery are critical components of database management, ensuring data
availability and integrity in the event of hardware failures, data corruption, or other
unexpected issues. Different types of backups serve various purposes and offer
different benefits. A full backup captures the entire database at a specific point in time,
including all data files, control files, and archive logs. Full backups are comprehensive
but can be time-consuming and require significant storage space, typically performed
less frequently but essential for complete data restoration.

Incremental backups capture only the changes made since the last backup, whether full
or incremental. This type of backup is more efficient in terms of storage and time
compared to full backups, although restoring from incremental backups can be complex,
as it requires applying multiple backup sets. Differential backups capture all changes



made since the last full backup, resulting in larger backup sizes over time but simpler
restoration processes. Differential backups strike a balance between full and
incremental backups, offering a good compromise between speed and storage.

Backup strategies define how and when backups are performed to ensure minimal
disruption and maximum data protection. Hot backups, also known as online backups,
are performed while the database is running and accessible to users, allowing
continuous database operation. This strategy is suitable for environments that require
high availability. Oracle databases support hot backups through RMAN and the use of
archive log mode to ensure data consistency. Cold backups, or offline backups, are
performed when the database is shut down and inaccessible to users. This method
ensures a consistent state of the database without the need for special configurations
but requires planned downtime, making it less suitable for environments that demand
constant availability.

Recovery Manager (RMAN) is an Oracle utility that provides a comprehensive solution
for backup and recovery, automating many tasks to ensure efficient and reliable data
protection. To use RMAN, you need to configure the recovery catalog or use the control
file as the repository for metadata. A recovery catalog provides additional functionality
and centralizes backup metadata. For example, configuring RMAN with CONFIGURE
CONTROLFILE AUTOBACKUP ON is a typical initial setup step. RMAN supports
various backup types, including full, incremental, and differential. A basic RMAN
command for a full backup is BACKUP DATABASE, while an incremental backup can
be performed with BACKUP INCREMENTAL LEVEL 1 DATABASE. RMAN also
simplifies the restoration and recovery process, ensuring data integrity and minimal
downtime with commands like RESTORE DATABASE and RECOVER DATABASE.

Effective backup and recovery planning involves thorough planning and regular testing
to ensure that recovery procedures work as intended. Developing a backup plan
includes establishing a backup schedule that meets your organization's needs,
balancing between full, incremental, and differential backups, and considering factors
such as data volume, change rate, and acceptable downtime. Regularly testing
recovery procedures is crucial to ensure they work correctly by simulating different
failure scenarios and verifying that backups can be restored within the expected
timeframe.

Documentation and training are vital for successful backup and recovery operations.
Detailed documentation of backup and recovery procedures, including configuration
settings, schedules, and step-by-step instructions, should be maintained. Database
administrators should be trained in these procedures to execute them effectively during



an actual recovery situation. Continuous monitoring of backup processes helps detect
and resolve issues promptly, and regular checks of backup integrity and storage
capacity prevent failures due to insufficient space or corrupted backup files.

Backup and recovery are fundamental aspects of database management that provide
essential safeguards against data loss and ensure business continuity. Understanding
the different types of backups, implementing appropriate backup strategies, utilizing
RMAN for efficient backup and recovery, and thoroughly planning and testing recovery
procedures are critical to maintaining a resilient database environment. By adhering to
these principles, organizations can protect their valuable data assets, minimize
downtime, and ensure rapid recovery from unforeseen events.

Advanced Recovery Techniques

Advanced recovery techniques are essential for ensuring the resilience and continuity of
database operations in the face of significant data loss, corruption, or other catastrophic
events. Recovery Manager (RMAN) is a powerful tool for performing advanced recovery
operations in Oracle databases, offering capabilities such as block-level recovery,
duplicate database creation, and the recovery of specific data files without affecting the
entire database. For instance, block media recovery allows you to recover individual
corrupted blocks within a data file while the database remains online, minimizing
downtime and disruption. Another advanced feature is database duplication, which can
be used to create a copy of your database for testing, reporting, or standby purposes.
RMAN can duplicate a database either from backups or from an active database.

Point-in-time recovery (PITR) is a technique used to restore a database to a specific
moment in the past, typically used to recover from logical errors, such as accidental
data deletion or corruption, discovered after the fact. PITR involves restoring the
database to a state prior to the unwanted changes and then applying only the
necessary redo logs to bring the database to the exact point desired. RMAN simplifies
PITR with a series of steps: shutting down and starting the database in mount mode,
restoring the control file and data files from the backup, recovering the database to the
desired point in time, and finally opening the database with the resetlogs option.

Flashback technologies provide powerful tools for data recovery by allowing you to view
and restore data to a previous state without needing a full database restore. These
technologies include Flashback Query, Flashback Table, Flashback Transaction, and
Flashback Database. Flashback Query allows you to view the state of the data at a



previous point in time, making it useful for investigating past data states and recovering
specific rows of data. Flashback Table enables you to revert a table to a previous state,
effectively undoing changes made since the specified time. Flashback Transaction
allows you to roll back a specific transaction and its dependent transactions, and
Flashback Database provides the ability to revert the entire database to a previous
state, which is useful in cases of widespread corruption or significant errors.

Disaster recovery planning is a comprehensive approach to preparing for and mitigating
the impacts of catastrophic events that could disrupt database operations. Effective
disaster recovery planning involves several key components, including risk assessment,
business impact analysis, establishing recovery objectives, implementing a robust
backup strategy, deploying standby and failover solutions, developing detailed recovery
procedures, regularly testing and training on the disaster recovery plan, and
continuously reviewing and updating the plan. These components ensure that
organizations can quickly recover from disasters and minimize the impact on business
operations.

In conclusion, advanced recovery techniques are crucial for maintaining the resilience
and continuity of database operations. Using RMAN for advanced recovery tasks,
implementing point-in-time recovery, leveraging flashback technologies, and developing
a comprehensive disaster recovery plan are essential strategies for ensuring data
integrity and availability. By mastering these techniques, database administrators can
effectively protect their databases from a wide range of threats and minimize the impact
of disruptions on business operations.



