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Abstract: 

Backing up and recovering data in Kubernetes environments is vital to ensuring application 
stability, data integrity, and operational resilience. As businesses increasingly adopt 
containerized applications, managing these processes efficiently becomes critical, especially 
in cloud environments like Amazon Elastic Kubernetes Service (EKS). While EKS simplifies 
Kubernetes cluster management, it fails to inherently address the complexities of data backup 
& recovery, which is where tools like Velero come into play. Velero is purpose-built for 
Kubernetes, offering a robust suite of capabilities for backing up, restoring, and migrating 
cluster resources and persistent volumes. By automating these essential tasks, Velero not only 
simplifies operations but also reduces the risk of human error & the impact of potential 
disruptions. With features like scheduled backups, namespace-level restoration, and support 
for a wide range of storage backends, including Amazon S3, Velero provides the flexibility to 
adapt to diverse use cases and infrastructure setups. Its disaster recovery capabilities ensure 
that clusters can be efficiently restored during accidental deletions, data corruption, or 
unexpected downtime, enabling organizations to maintain business continuity with minimal 
service interruptions. Additionally, Velero’s ability to migrate workloads between clusters 
proves invaluable for scaling, updating infrastructure, or moving workloads across 
environments, making it a key enabler of modern, agile operations. For teams using EKS, 
Velero integrates seamlessly into Kubernetes workflows, allowing users to implement 
comprehensive data protection strategies without requiring extensive modifications or 
additional tools. This integration enhances the reliability of applications and empowers teams 
to focus more on driving innovation rather than worrying about operational risks or data loss. 
By leveraging Velero’s automation & Kubernetes-native approach, organizations can address 
routine backup needs and complex disaster recovery scenarios with equal ease, making it an 
indispensable tool in the Kubernetes ecosystem. 

 

Keywords: Velero, Kubernetes, EKS, AWS EKS, Kubernetes Backup, Kubernetes Restore, 
Backup Automation, Disaster Recovery, Cloud-native, Data Protection, Cluster Backup, 
Cluster Restore, Kubernetes Data Recovery, Open-source Backup Tools, Kubernetes 
Snapshots, Kubernetes Backup Best Practices, EKS Disaster Recovery, EKS Backup Solutions, 
Kubernetes Workload Protection, Application State Backup, Persistent Volume Backup, 
Stateful Application Recovery, Cluster Migration, Cloud-native Disaster Recovery, 
Kubernetes Backup Automation, EKS Cluster Management, Open-source Disaster Recovery, 
Kubernetes Workflow Recovery. 

 

https://aimlstudies.co.uk/
https://aimlstudies.co.uk/index.php/jaira


Journal of Artificial Intelligence Research and Applications  
By Scientific Research Center, London  594 
 

 
Journal of Artificial Intelligence Research and Applications  

Volume 2 Issue 2 
Semi Annual Edition | July - Dec, 2022 

This work is licensed under CC BY-NC-SA 4.0. 

1. Introduction 

Kubernetes has revolutionized how organizations build and manage applications, enabling 
scalable, flexible, & efficient deployment of containerized workloads. However, along with its 
immense capabilities, Kubernetes presents certain complexities. One significant challenge is 
safeguarding data against loss or corruption while ensuring seamless disaster recovery. 

When leveraging Amazon Elastic Kubernetes Service (EKS), developers can focus on building 
applications without worrying about Kubernetes infrastructure management. Yet, the shared 
responsibility model of EKS requires organizations to implement their own strategies for 
backup & disaster recovery. This can quickly become a daunting task, especially when 
managing dynamic, multi-cluster environments. 

Enter Velero—an open-source tool designed to handle these challenges with ease. Velero 
simplifies the process of backing up, restoring, and migrating Kubernetes resources and 
persistent volumes. By integrating Velero into an EKS workflow, teams can automate key 
aspects of backup and recovery, providing peace of mind and ensuring compliance with data 
protection standards. 

1.1 The Importance of Backup & Recovery in Kubernetes 

Kubernetes environments are inherently dynamic. Applications scale up and down, resources 
are frequently added or removed, & configurations often change. While this flexibility drives 
innovation, it also increases the risk of misconfigurations, accidental deletions, or hardware 
failures that could lead to data loss. 

Backing up data in Kubernetes isn’t as simple as duplicating files. The platform operates with 
a unique abstraction layer of pods, services, & volumes that need to be backed up in a way 
that preserves dependencies and relationships. For organizations using EKS, having an 
automated, reliable backup and recovery solution is critical for business continuity and 
minimizing downtime during incidents. 

1.2 What Makes Velero a Game-Changer? 

Velero is more than just a backup tool—it’s a comprehensive disaster recovery solution for 
Kubernetes. It allows users to: 

● Perform scheduled backups of cluster resources and persistent volumes. 
● Restore specific applications or an entire cluster to a previous state. 
● Migrate workloads between Kubernetes clusters. 

Its cloud-native design and compatibility with storage backends make it an ideal choice for 
EKS users. Velero integrates seamlessly with AWS S3 for storing backups, ensuring durability 
and scalability. 
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What sets Velero apart is its ability to handle both stateless and stateful applications, making 
it versatile for various use cases. It also reduces manual intervention by automating repetitive 
tasks like scheduling backups or replicating data across regions. 

1.3 Benefits of Automating with Velero on EKS 

When Velero is paired with EKS, organizations can unlock several advantages: 

● Consistency: Automation ensures regular, reliable backups without human error. 
● Cost Efficiency: Backups are stored efficiently, and recovery operations are swift, 

reducing downtime costs. 
● Scalability: Velero adapts to growing clusters and complex environments with ease. 
● Compliance: By meeting data protection and retention requirements, organizations 

stay audit-ready. 

Velero enables EKS users to manage the complexities of Kubernetes backup and disaster 
recovery with simplicity & confidence. The following sections dive deeper into how to set up 
Velero and harness its full potential. 

2. Understanding Velero 

Velero is an open-source tool used to back up & restore Kubernetes cluster resources and 
persistent volumes. It simplifies disaster recovery processes by enabling data protection 
across cloud-native environments. In the context of Kubernetes, Velero plays a crucial role in 
ensuring high availability and reliability by automating backup and recovery tasks. It’s a 
comprehensive solution for managing data protection and disaster recovery for Kubernetes 
workloads. 

2.1 Overview of Velero 

Velero helps Kubernetes users safeguard their applications and data by creating snapshots of 
Kubernetes resources and persistent volumes. These snapshots can be stored in cloud 
providers or on-premises storage systems. Velero offers a powerful and flexible set of features 
for backup, recovery, and migration. It ensures that you can quickly recover applications and 
workloads in the event of failures, making it a must-have tool for organizations that rely on 
Kubernetes for running critical applications. 

2.1.1 Restore Capabilities 

Velero provides a simple way to restore backed-up resources & data. Velero’s restore 
functionality allows users to restore either individual resources or entire namespaces, making 
it a flexible solution for various recovery scenarios. The tool can also restore persistent 
volumes along with their associated Kubernetes resources, ensuring that applications are fully 
recovered, including both configuration and stateful data. 
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Velero offers fine-grained control over the restore process, including the ability to filter out 
specific resources or namespaces from the restore operation. Additionally, the tool can be used 
for cross-cluster recovery, enabling users to restore data from one Kubernetes cluster to 
another. This cross-cluster restoration is particularly valuable for disaster recovery strategies 
or for migrating workloads across clusters. 

2.1.2 Backup Capabilities 

Velero’s backup functionality captures a wide range of Kubernetes resources, including 
deployments, services, pods, namespaces, and persistent volume claims (PVCs). These 
resources can be backed up as part of a snapshot, which contains both the configuration and 
data of the applications. By default, Velero supports backing up persistent volumes to object 
storage services like Amazon S3, Google Cloud Storage, and Azure Blob Storage. 

Velero also supports incremental backups, meaning it only captures changes made since the 
last backup, making the process more efficient and less resource-intensive. With backup 
schedules, users can automate their backup processes to ensure that their Kubernetes clusters 
are consistently protected without requiring manual intervention. 

2.2 Core Features of Velero 

Velero comes with several key features that make it a robust solution for backup and disaster 
recovery in Kubernetes environments. These features ensure that users can manage and 
protect their Kubernetes workloads with minimal effort. 

2.2.1 Backup & Restore Kubernetes Resources 

The primary feature of Velero is its ability to back up & restore a wide variety of Kubernetes 
resources. This includes not only the basic Kubernetes objects like pods and services, but also 
complex custom resources and configurations. Velero integrates with Kubernetes’ native 
APIs, allowing it to capture all necessary components required to restore an application in its 
original state. 

One of Velero’s strengths is its ability to back up application-specific data, such as Persistent 
Volume (PV) data. For stateful applications, ensuring the persistent volume data is correctly 
backed up and restored is crucial, as it ensures no loss of data during recovery. 

2.2.2 Backup Schedules & Automation 

Backup automation is a critical aspect of Velero’s functionality. Velero allows users to define 
backup schedules, ensuring that backups are performed automatically at regular intervals. 
With this feature, Kubernetes clusters can be protected continuously, without the need for 
manual intervention. 

By configuring backup schedules, organizations can adhere to their data protection policies, 
ensuring that backups are up-to-date and available when needed. This is particularly 
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important for large, dynamic environments where changes occur frequently, and manual 
backups may not be feasible. 

2.2.3 Support for Multiple Cloud Providers 

Velero supports multiple cloud providers & storage backends, making it highly versatile in 
various environments. Whether you are using Amazon Web Services (AWS), Google Cloud 
Platform (GCP), or Microsoft Azure, Velero integrates seamlessly with these platforms for 
storage and backup management. This multi-cloud support makes Velero suitable for 
organizations with hybrid cloud environments or those looking to migrate between clouds. 

Velero uses object storage services, such as AWS S3 or GCP Cloud Storage, to store backups. 
However, it can also be configured to use on-premises solutions if needed. This flexibility 
ensures that Velero can cater to different storage needs, regardless of the deployment model 
being used. 

2.3 Velero Architecture & Components 

Velero’s architecture is designed to be simple and efficient while also being flexible enough to 
handle complex use cases. The tool relies on Kubernetes-native components to manage 
backups and restores, making it easy to integrate with existing Kubernetes workloads. 

2.3.1 Velero Client 

The Velero client is used to interact with the Velero server to perform backup and restore 
tasks. This client can be installed on the local machine of an administrator or any other system 
that has access to the Kubernetes cluster. The Velero client is responsible for initiating backup 
operations, restoring data, and managing schedules. 

Users can interact with the Velero client via command-line interfaces (CLI), which provide 
various commands for controlling backup & restore operations. These CLI tools make it 
simple for Kubernetes administrators to manage Velero backups, perform recovery actions, 
and customize backup configurations. 

2.3.2 Velero Server 

The Velero server is the core component responsible for managing backup and restore 
operations. It is typically installed in the same Kubernetes cluster as the workloads that need 
to be backed up. The server component coordinates backup operations, schedules, and 
resource management. It interacts with the Kubernetes API to fetch resource data and store it 
in a backup location. 

The Velero server is designed to be highly available, allowing users to ensure that backup 
operations continue running smoothly even during failures or upgrades. It stores backup 
metadata, which provides detailed information about the state of resources in each backup. 
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2.4 Velero for EKS (Elastic Kubernetes Service) 

Velero is particularly valuable when used in conjunction with Amazon Elastic Kubernetes 
Service (EKS), which is AWS’s managed Kubernetes service. By leveraging Velero’s 
capabilities, organizations can automate the backup and recovery of their EKS workloads, 
ensuring business continuity and data protection in the cloud. 

Velero’s integration with AWS services simplifies the process of restoring data from backups. 
Users can recover EKS clusters, including both Kubernetes resources and persistent data, 
quickly & effectively. This level of integration ensures that Velero is an ideal tool for disaster 
recovery and migration within AWS-based environments. 

Velero enables users to back up not only Kubernetes resources but also the persistent volumes 
associated with EKS workloads. This includes backing up stateful applications running in EKS 
clusters. Velero’s support for cloud storage solutions like AWS S3 allows users to store 
backups securely and efficiently. 

3. Why Automate Backups in EKS? 

Automating backups in Amazon Elastic Kubernetes Service (EKS) is an essential practice that 
ensures the protection of your critical data and application workloads. As organizations 
migrate their applications to Kubernetes, managing the persistent state of those applications 
becomes an increasing challenge. Without an efficient backup solution, businesses risk losing 
data, experiencing downtime, or even suffering reputational damage in case of system failures 
or disasters. 

By automating backups with tools like Velero, businesses can enhance their disaster recovery 
strategies, reduce manual intervention, and increase operational efficiency. This section 
explores the various reasons why automating backups in EKS is crucial and the benefits it 
offers to organizations. 

3.1. Reducing Human Error & Operational Overhead 

3.1.1. Minimizing the Risk of Manual Mistakes 

One of the most common reasons for data loss or system outages in production environments 
is human error. Whether it’s forgetting to take a backup, misconfiguring a backup job, or 
failing to store backups securely, these mistakes can be detrimental to the health of a system. 
By automating backups in EKS, organizations can eliminate the chances of these errors. The 
process is consistently executed, ensuring that backups are taken at the right time and in the 
right format without the risk of missing critical data. 

3.1.2. Continuous Monitoring & Reporting 

When backups are automated, continuous monitoring becomes an essential part of the 
process. Tools like Velero provide built-in monitoring capabilities that alert administrators if 
there are issues with a backup operation, such as failure to complete a backup or if the backup 
is corrupted. Automated reports provide an ongoing log of backup success and failure events, 
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allowing teams to detect problems early and take corrective action quickly. This automation 
ensures the smooth operation of the backup process without requiring constant oversight. 

3.1.3. Scheduling Backups for Optimal Timing 

With automated backups, administrators can schedule backups to occur at regular intervals. 
This scheduling can be done at times that are least disruptive to the production environment, 
such as during off-peak hours. Automated backups reduce the operational overhead of 
remembering to manually initiate these processes, freeing up valuable time for DevOps teams 
to focus on other aspects of system management. Automation ensures that backups are always 
up to date, giving teams confidence that they can recover to a specific point in time if 
necessary. 

3.2. Improving Disaster Recovery & Business Continuity 

3.2.1. Faster Recovery in Case of Failure 

Whether it’s a node failure, a system crash, or an unexpected issue in the application, the 
speed at which a system can be recovered is critical. Automated backups, such as those 
provided by Velero, allow for fast recovery. With backup data stored in a safe and consistent 
state, recovery time objectives (RTOs) can be met more effectively. Automated processes can 
ensure that the backup data is always ready for quick deployment, minimizing downtime and 
business disruption. 

3.2.2. Support for Complex Kubernetes Environments 

EKS environments often consist of multiple clusters and services spread across different 
regions or availability zones. Automated backup solutions, such as Velero, can handle 
complex Kubernetes architectures with ease. By automatically backing up not just the 
application data but also the entire cluster configuration (including namespaces, services, and 
deployments), these tools offer a comprehensive disaster recovery solution. Automation 
makes it easier to back up the entirety of a Kubernetes environment, whether it's a single 
cluster or a multi-cluster setup, and restore it quickly if needed. 

3.2.3. Reducing Data Loss Risk 

The risk of data loss is particularly high in Kubernetes environments, where workloads can 
scale rapidly & data can move between pods, nodes, and storage. Without automated 
backups, ensuring that data is always protected at every stage can be a significant challenge. 
By automating backups, businesses can ensure that every piece of data—whether it’s a 
persistent volume or Kubernetes resource configuration—is backed up regularly. This 
minimizes the risk of losing critical data that could have a significant impact on business 
operations. 

3.3. Enhancing Compliance & Data Governance 

3.3.1. Audit Trails & Reporting 
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Having a transparent record of backup operations is crucial for data governance. Automated 
backup tools like Velero offer built-in audit trails, logging all actions taken during the backup 
and recovery processes. These logs provide an accurate history of when backups were taken, 
whether any errors occurred, and how data was restored. This information can be invaluable 
during audits or investigations, demonstrating that the company has taken the necessary steps 
to ensure data protection and availability. 

3.3.2. Meeting Regulatory Requirements 

Many industries are subject to strict regulatory requirements regarding data protection, 
retention, and recovery. These regulations often dictate that businesses maintain regular 
backups of critical data & are capable of restoring this data in case of a failure. Automated 
backup solutions help organizations comply with these regulations by ensuring that backups 
are taken at the appropriate intervals and stored in a secure manner. Automated processes 
also reduce the likelihood of missing important compliance deadlines or requirements, giving 
businesses peace of mind. 

3.4. Scaling Backups to Meet Growing Demands 

As organizations grow, so do their Kubernetes workloads. The sheer volume of data that 
needs to be backed up can increase dramatically, especially when there are frequent updates, 
deployments, or scaling activities. Manually managing this growing amount of data can 
quickly become overwhelming. Automation helps mitigate this issue by scaling backup 
operations in line with the growing demands of the organization. 

With Velero, for instance, organizations can configure backup strategies that scale seamlessly 
as their workloads increase. Whether it’s adjusting the frequency of backups or handling 
larger amounts of data, automated systems allow backups to keep pace with changes in the 
environment. Automation can also optimize backup storage, ensuring that data is backed up 
efficiently without wasting resources or causing bottlenecks. As a result, businesses can focus 
on their growth while trusting that their data is protected and ready for recovery when 
needed. 

4. Setting Up Velero for EKS 

Velero is a popular tool for managing backup and recovery in Kubernetes environments. It 
allows users to back up, restore, and migrate Kubernetes resources and persistent volumes. 
When using Amazon Elastic Kubernetes Service (EKS), setting up Velero ensures that your 
cluster and data are protected, enabling recovery in case of accidental deletion, disaster 
recovery, or migration scenarios. In this section, we'll go through the detailed steps for setting 
up Velero in EKS. 

4.1 Prerequisites for Setting Up Velero in EKS 

Before installing Velero, certain prerequisites must be in place to ensure a smooth and 
successful setup process. 
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4.1.1 Kubernetes Cluster 

You must have an operational EKS cluster. This means that Kubernetes should already be 
running in EKS, and you should be able to interact with the cluster using the kubectl 
command. If your cluster isn't set up yet, you should first configure it using the AWS 
Management Console or the AWS CLI. 

4.1.2 IAM Role & Permissions 

Velero requires appropriate AWS Identity and Access Management (IAM) roles and 
permissions to interact with AWS resources, including S3 for backup storage and other AWS 
services. You'll need to create a specific IAM policy for Velero and associate it with a role that 
Velero can assume during backup and recovery processes. 

4.2 Installing Velero on EKS 

Once the prerequisites are in place, the next step is to install Velero. There are a few key 
installation steps to follow, and Velero can be installed via Helm, the Kubernetes package 
manager, or by using manifests directly. 

4.2.1 Installing Helm 

Helm is a package manager for Kubernetes that makes it easy to install and manage 
Kubernetes applications. If Helm is not yet installed, follow the necessary steps for installation 
depending on your operating system. Helm simplifies the installation and management of 
Velero as a Kubernetes application. 

4.2.2 Verifying Velero Installation 

After the installation is complete, ensure that Velero is running correctly by checking the 
status of the Velero pods within your Kubernetes cluster. You can use kubectl to monitor the 
pods and verify that there are no issues with the deployment. 

4.2.3 Deploying Velero Using Helm 

Once Helm is installed, you can deploy Velero by adding the Velero Helm chart repository 
and installing Velero. During installation, you will need to specify configuration values, such 
as the cloud provider (AWS in this case), your backup storage location (usually an S3 bucket), 
and the necessary IAM roles. 

4.3 Configuring Velero Backup Storage 

The next step is to configure a storage location where Velero will store the backups. In most 
cases, this involves setting up an S3 bucket in AWS and configuring Velero to use it as the 
backup destination. 

4.3.1 Configuring Velero to Use the S3 Bucket 

Once your S3 bucket is created, configure Velero to use it by specifying the bucket name and 
AWS region in the Velero installation configuration. Velero will need to interact with the S3 
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bucket for backup and restore operations, so make sure that the correct IAM roles and policies 
are in place to grant the necessary permissions. 

4.3.2 Creating an S3 Bucket 

Start by creating an S3 bucket in the AWS region where your EKS cluster is running. This 
bucket will store all your backup data, so it’s important to ensure proper access controls and 
security settings are in place. You should also enable versioning on the S3 bucket to keep 
multiple versions of the backup data. 

4.4 Configuring Backup Schedules & Backup Plans 

With Velero installed and backup storage configured, the next step is to define backup 
schedules and backup plans. This allows you to automate the backup process, ensuring that 
backups are taken at regular intervals. 

4.4.1 Defining Backup Scope 

When configuring backup schedules, you can define the scope of the backups. This includes 
selecting the namespaces, resources, and persistent volumes to include in the backup. 
Depending on your application requirements, you may want to back up the entire cluster or 
only specific namespaces and resources. Proper backup scoping helps you avoid unnecessary 
backups and reduces storage costs. 

4.4.2 Creating Backup Schedules 

Backup schedules allow you to automatically back up your cluster's data and resources. You 
can specify how often the backups should occur, whether on a daily, weekly, or monthly basis. 
Setting up a backup schedule ensures that your critical data is regularly backed up without 
manual intervention. 

5. Best Practices for Backup & Recovery in EKS 

Automating backup and recovery is a crucial aspect of managing Kubernetes clusters, 
especially when running on Amazon Elastic Kubernetes Service (EKS). When utilizing 
Kubernetes for deploying applications, ensuring data durability and system resilience is 
essential. Velero, an open-source backup and recovery tool for Kubernetes, simplifies this 
process, providing the necessary features to backup entire clusters or specific resources. 

5.1 Planning Backup Strategy 

The first step in implementing an effective backup strategy in Kubernetes is thoughtful 
planning. A solid backup strategy ensures that data is consistently protected and can be 
recovered without issues. This strategy depends on several factors, such as the criticality of 
data, regulatory requirements, and the complexity of the deployed applications. 

5.1.1 Identifying Critical Resources for Backup 
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Not all data within a Kubernetes environment is equally important. A key aspect of your 
backup strategy should be identifying the resources that need to be protected. These typically 
include: 

● Persistent Volumes (PVs): Often, applications store important data in persistent 
storage, and these volumes need to be backed up. 

● ConfigMaps and Secrets: These store configuration settings and sensitive data that 
are integral to application functionality. Backing them up ensures that applications can 
be restored with the same configuration. 

● Custom Resources (CRDs): Custom resources can hold configuration or application-
specific data. Protecting them ensures that the custom behavior of applications is 
preserved during recovery. 

● Namespaces: If you are running multiple isolated environments within the same 
cluster, backing up namespaces ensures that you can recover isolated segments of the 
cluster. 

By clearly identifying what to back up, you can focus on the critical components and avoid 
unnecessary backups, which can save both storage and time. 

5.1.2 Defining Backup Frequency 

Another key decision in backup strategy is determining the frequency of backups. The 
frequency should be based on the rate of changes to the environment and the importance of 
data. Some backup frequency considerations include: 

● Daily Backups: If changes are more moderate, daily backups might be sufficient to 
cover most scenarios. 

● Hourly Backups: For highly dynamic environments where changes occur frequently, 
such as in continuous deployment pipelines or environments with a high volume of 
transactions. 

● Weekly Backups: For environments that are relatively static, or for large clusters 
where frequent backups would incur too much overhead. 

The backup frequency must be balanced between the need for data protection and the cost of 
storage and resources. 

5.2 Implementing Backup Automation with Velero 

Once a backup strategy has been devised, automation becomes crucial to ensure that backups 
are consistently performed. Velero can automate this process with minimal effort, 
significantly reducing manual intervention. 

5.2.1 Setting Up Velero on EKS 

Velero works seamlessly with Amazon EKS and can be configured to back up both cloud 
resources (like EBS volumes) and Kubernetes resources (like deployments and pods). The 
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setup involves installing Velero on your EKS cluster, configuring the necessary permissions, 
and connecting it to a cloud storage backend such as Amazon S3. 

5.2.2 Retention Policies for Backup 

While frequent backups are essential, they also consume significant storage over time. 
Implementing retention policies helps manage the lifecycle of backup data. Retention policies 
determine how long backups should be stored before they are deleted, based on the backup 
frequency and the regulatory requirements for your organization. For instance, you may 
retain daily backups for a week, weekly backups for a month, and monthly backups for a year. 

5.2.3 Scheduling Backups 

With Velero, you can automate backups by setting up scheduled backup policies. This ensures 
that backups occur at regular intervals without the need for manual execution. The scheduling 
should follow the frequency determined during your planning phase. Regular backups can 
be configured as daily, weekly, or monthly, with adjustable timing to meet operational needs. 

5.3 Testing Backup & Recovery Processes 

It is essential to not only back up your data but also regularly test the ability to restore it. A 
backup is only as good as its recovery process, and testing ensures that your backups are 
functional and that recovery will proceed smoothly in a disaster scenario. 

5.3.1 Simulating Failures 

Simulating failures in a non-production environment is an effective way to test your backup 
and recovery strategies under real-world conditions. You can simulate scenarios where a 
cluster goes down, a namespace gets deleted, or persistent volumes become corrupted. This 
process can highlight potential gaps in your backup and recovery plan and guide 
improvements to ensure resilience. 

5.3.2 Regular Recovery Drills 

Recovery drills involve periodically testing the restoration of Kubernetes clusters and 
resources from backups. This exercise allows you to identify any issues with your backup 
data, including incomplete backups or issues with the recovery process itself. Drills should be 
scheduled at least once every quarter or more frequently in high-stakes environments. During 
these drills, verify that critical resources, such as PVs, secrets, and ConfigMaps, can be 
restored correctly. 

5.4 Monitoring Backup Status 

One of the often-overlooked aspects of backup management is monitoring. Just setting up 
Velero and forgetting about it is insufficient. Continuous monitoring ensures that backups are 
running as expected and helps detect issues before they lead to failures. 

Velero integrates with monitoring tools like Prometheus to provide visibility into the status 
of backup operations. It is advisable to set up alerts for failed backups, backup completion, 
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and storage issues. By doing so, you ensure that if a backup fails, your team will be 
immediately notified, enabling quick action to resolve the problem. 

5.5 Reviewing & Updating Backup Strategies 

The nature of both Kubernetes applications and the cloud infrastructure changes over time. 
As your EKS environment evolves, so should your backup and recovery strategy. This 
ongoing process ensures that your backup plan remains aligned with new application 
requirements, changes in the underlying infrastructure, and evolving best practices. 

Backup strategies should be reviewed periodically, particularly when there are: 

● New Application Deployments: As new applications are deployed to the cluster, 
ensure their resources are incorporated into your backup plan. 

● Changes to Kubernetes Version: New Kubernetes releases often introduce new 
features or changes that might impact how resources are backed up or restored. 

● Changes to Cloud Resources: Changes such as the addition of new storage options or 
updated security policies in AWS should be reflected in your backup configuration. 

Keeping a backup strategy dynamic ensures that it can address changing requirements and 
continue to offer robust data protection. 

6. Conclusion 

Automating backup & recovery in Kubernetes environments, specifically with Velero for 
Amazon EKS, offers significant advantages in ensuring data protection and operational 
continuity. Velero simplifies the complexities of managing backup processes for Kubernetes 
clusters, allowing organizations to automate regular backups and recover their critical 
workloads. By integrating with AWS services such as S3, EBS, and IAM, Velero provides a 
seamless solution for safeguarding data across cloud-native applications. This is particularly 
beneficial in dynamic environments like EKS, where frequent changes to applications & 
infrastructure demand an efficient, automated backup strategy. With Velero, developers and 
IT teams can ensure that they cannot only restore applications and their associated data in 
case of failure but also meet compliance and disaster recovery requirements with minimal 
effort. 

Velero’s flexibility & extensibility make it an attractive solution for a range of use cases beyond 
essential backups, such as migration and disaster recovery across Kubernetes clusters. Its 
support for various storage backends, detailed scheduling options, and ability to restore 
workloads with granularity help businesses maintain high availability, even in unexpected 
events. By adopting Velero, organizations can take a proactive approach to data management, 
significantly reducing the risk of downtime and ensuring that workloads are always 
protected. As Kubernetes and cloud-native technologies evolve, Velero remains a robust, 
trusted tool for automating backup and recovery, empowering teams to manage their 
Kubernetes environments confidently. 
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