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Storage Virtualization 

Storage virtualization is a technology that abstracts physical storage resources and 

presents them as logical storage units to users or applications. It enables the pooling and 

management of diverse storage devices, such as hard disk drives (HDDs), solid−state drives 

(SSDs), and network−attached storage (NAS), into a single, unified storage system. Here are 

the key aspects and benefits of storage virtualization: 

 

 

1. Storage Pooling: 

● Storage virtualization allows for the pooling of physical storage devices into 

a shared resource pool. 

● Multiple storage devices, regardless of their types or vendors, can be 

aggregated and managed as a single storage pool. 

● The storage pool can be dynamically allocated and expanded to meet 

changing storage requirements without disrupting existing data or 

applications. 

2. Logical Storage Units: 

● Storage virtualization abstracts physical storage resources and presents them as 

logical storage units to users or applications. 

● Logical storage units, such as virtual disks or virtual volumes, are created from 

the pooled storage and can be provisioned to applications or users. 

● These logical storage units provide a simplified and standardized interface, 

shielding users from the complexities of the underlying physical storage 
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devices. 

3. Simplified Storage Management: 

● Storage virtualization simplifies storage management by centralizing the 

administration of storage resources. 

● Storage administrators can manage the entire storage infrastructure, including 

provisioning, data protection, and performance optimization, from a single 

management interface. 

4. The virtualization layer provides a unified view of the storage resources, enabling 

efficient allocation, monitoring, and troubleshooting. 

5. Data Migration and Mobility: 

● Storage virtualization enables seamless data migration and mobility across 

different storage devices and platforms. 

● Data can be moved transparently between physical storage devices within 

the storage pool, without disrupting the accessibility or availability of the 

data. 

● Virtualization simplifies data migration, load balancing, and technology 

upgrades by decoupling the logical storage from the physical devices. 

6. Improved Storage Utilization and Performance: 

● Storage virtualization optimizes storage resource utilization by consolidating 

and efficiently allocating storage capacity based on demand. 

● Thin provisioning, a feature of storage virtualization, allows for the allocation 

of logical storage units in a flexible and space−efficient manner, reducing 

wasted storage space. 

● Storage virtualization can also enhance storage performance through 

techniques like caching, tiring, and load balancing, ensuring optimal data 

access and responsiveness. 

7. Data Protection and Resilience: 

● Storage virtualization provides data protection and resilience features to 

safeguard against data loss or system failures. 

● Technologies like RAID (Redundant Array of Independent Disks), replication, 

snapshots, and backup integration can be implemented at the virtualization 

layer to ensure data availability and disaster recovery. 

8. Heterogeneous Storage Environment Support: 

● Storage virtualization is vendor−agnostic and can support a wide range of 

storage devices and technologies, including different brands, models, and 

protocols. 
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● It allows organizations to leverage existing storage investments and seamlessly 

integrate new storage technologies into the virtualized environment. 

Storage virtualization offers significant benefits in terms of storage management, resource 

utilization, flexibility, and data protection. It simplifies storage administration, enhances 

performance, and enables seamless scalability and mobility of data. By abstracting the 

complexities of physical storage devices, storage virtualization provides a more efficient and 

cost−effective storage infrastructure for organizations. 

System-level of Operating Virtualization 

System−level operating virtualization, also known as operating system−level virtualization 

or containerization, is a virtualization technique that allows multiple isolated user−space 

instances, called containers or virtual environments, to run on a single operating system kernel. 

Unlike traditional virtualization, which virtualizes the entire operating system, system− level 

virtualization virtualizes at the operating system level. Here are the key aspects and benefits of 

system−level operating virtualization: 

Operating System Kernel Sharing: 

● System−level virtualization leverages the host operating system's kernel 

and shares it among multiple containers. 

● Containers are lightweight and provide isolated environments, but they do 

not require separate instances of the entire operating system. 

2. Process Isolation: 

● Each container in system−level virtualization runs as an isolated process 

with its own file system, libraries, and resources. 

● Containers are sandboxed, ensuring that processes within a container 

cannot interfere with processes in other containers. 

3. Efficient Resource Utilization: 

● System−level virtualization is highly efficient in terms of resource 

utilization since multiple containers share the same operating system kernel. 

● This approach eliminates the need for redundant operating system 

instances, resulting in reduced overhead and improved performance. 

4. Rapid Provisioning and Scalability: 

● Containers can be quickly provisioned, started, and stopped, allowing for fast 

deployment and scaling of applications. 

● Containerization simplifies the management of applications by providing a 

lightweight and portable packaging format that can be easily moved across 

different environments. 

5. Portability and Compatibility: 
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● Containers encapsulate the application along with its dependencies, 

ensuring portability across different systems and environments. 

● Containers are designed to be platform−agnostic, allowing applications to 

run consistently across various operating systems and hardware 

architectures. 

6. Resource Isolation and Security: 

● System−level virtualization provides resource isolation between containers, 

preventing one container from impacting the performance or stability of others. 

● Security mechanisms, such as namespace isolation and control groups 

(cgroups), are utilized to enforce resource limits, prioritize resource allocation, 

and isolate network and process spaces. 

 

7. Modularity and Micro services: 

● System−level virtualization aligns well with modular and micro services 

architectures, where applications are broken down into smaller components. 

●      Containers enable independent deployment and scaling of individual 

components, promoting agility and flexibility in application development and 

deployment. 

Popular system−level virtualization technologies include Docker, LXC (Linux 

Containers), and OpenVZ. These technologies provide tools and frameworks to create, 

manage, and deploy containers effectively. System−level operating virtualization has gained 

significant popularity in cloud computing, DevOps, and containerization−based application 

deployments, enabling efficient resource utilization, scalability, and portability of applications. 

 

Application Virtualization 

Application virtualization is a technology that allows applications to run in an isolated 

environment, separate from the underlying operating system and other applications on the host 

system. It encapsulates an application and its dependencies into a virtualized package, often 

called an application container or an application virtualization layer. Here are the key aspects 

and benefits of application virtualization: 

1. Application Isolation: 

● Application virtualization isolates an application and its dependencies from the 

underlying operating system and other applications. 

● The virtualized application runs in its own container, ensuring that it does not 

interfere with other applications or the host system. 

2. Portability and Compatibility: 

● Virtualized applications are encapsulated into self−contained packages, making 
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them portable across different operating systems and environments. 

● Application virtualization allows applications to run on systems where they 

might not be natively compatible, eliminating compatibility issues and 

simplifying application deployment. 

3. Dependency Management: 

● Application virtualization handles application dependencies by including 

them within the virtualized package. 

● This eliminates conflicts between different versions of libraries and 

dependencies, reducing the risk of application incompatibility. 

4. Simplified Application Deployment: 

● With application virtualization, applications can be deployed without the 

need for traditional installation processes. 

● The virtualized application package can be easily distributed and executed 

on target systems, simplifying deployment and reducing installation 

complexities. 

5. Application Conflict Resolution: 

● Application virtualization helps resolve conflicts that may arise when 

multiple applications require specific versions of shared resources or 

libraries. 

6. By isolating applications, conflicts between different versions or configurations of 

software components can be avoided. 

7. Enhanced Security: 

● Application virtualization enhances security by isolating the application from 

the underlying operating system. 

● Applications running in a virtualized environment have limited access to 

system resources, reducing the risk of malware infection and unauthorized 

access. 

8. Simplified Application Updates and Rollbacks: 

● Application virtualization simplifies application updates and rollbacks by 

allowing multiple versions of an application to coexist on the same system. 

● Updates can be applied to the virtualized application package without 

modifying the underlying operating system or other applications. 

9. Streamlined Application Management: 

● Application virtualization provides centralized management and control over 

virtualized applications. 
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● Administrators can easily deploy, update, and manage virtualized applications, 

ensuring consistent configurations and reducing the support burden. 

Popular application virtualization solutions include VMware ThinApp, Microsoft App−V, and 

Citrix XenApp. These solutions enable organizations to virtualize applications and deliver 

them to end−users in a controlled and efficient manner. Application virtualization offers 

benefits such as improved compatibility, simplified deployment and management, enhanced 

security, and flexibility in software updates and rollbacks. 
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