Virtualization: Back to the Future!

Virtualization technology will be the future of  IT even though it has been around since 1967, with the creation of the CP-40/CMS, which was a virtual machine/virtual memory time-sharing operating system for the IBM System/360-67, and the parent of IBM's VM family of development that was the genesis of today’s virtualization services.   The current convergence of hardware capability, due to Moore’s Law, and the business needs of a knowledge worker based society, have generated a top down overhaul of the entire computer history and the infrastructure that it runs on. Many of the major advantages for virtualization that are driving the revolution are 

a) Cost Sharing: sharing a computer system among multiple users and thus reducing operations costs, and improving TCO timelines for existing and new machines with a degree of articulation that is more intrinsic to organizations. 

b) Security: by isolating users from each other and their processes by a central control program, the operation of the system can be contained and a system rebuild in real time.
c) Learning Costs: As new technology emerges in both hardware and software, the virtual environment to the user will only see the benefits, deployments are reduced, and human capital expenses will be related to learning how to use the new capabilities of the system to achieve improved reliability, security and productivity.
d) Critical Mass of Hardware performance and Software complexity: as a growing awareness of the advantages provided by virtualization technology is brought about by economic factors of scarce resources, government regulation, and more competition, more resources will be transferred to develop services and products related to the lower cost distribution of the virtual technologies. The convergence of higher performance hardware and complex software that will host a Virtual Machine (VM), have become quite mature.  

e) High Availability Needs for Critical Applications:  Global corporations now require 24/7 operational capability for core business applications. These applications are becoming virtualized and are abstracted from the hardware that runs them in a computational resource pool that the application operates in. Thus, any singular failure causes the existing applications to dynamically reallocate to the healthy systems, and thus maintain operations automatically and seamlessly to the end user (client/customer).  

f) Streamlines Application Deployment and Migrations: One of the major hurdles in companies adopting new technologies is the overhead associated with deployment of the assets in the organization. Virtualization simplifies IT operations and allow IT organizations to respond faster to changing business demands by providing a unified architecture and a centralized administration point.

In the parlance of computer science,  “full virtualization” is a particular virtualization technique used to implement a certain kind of virtual machine environment that provides both a complete simulation of the underlying hardware, and also the operating system that runs the virtual hardware from a disparate hardware chassis. The resulting system is 100% compatible with the virtualized software and capable of execution on the raw hardware is allowed to be run in the virtual machine.  When virtualization first came into being, hardware resources were very cost prohibitive to replicate, and as the power of the computer became more evident to firms and researchers, it became apparent that the need to effectively and compatibly share the resource as needed. 
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(The Advantages of Using Virtualization Technology in the Enterprise, Thomas Burger, 
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Figure 1 - Non Virtual Machine and VM Configurations
One of the key area’s that virtualization will impact is in the area of essential IT operations workflows, and how provisions of IT infrastructure resources from desktops, storage, virtual machines or thin clients, configurations, capacity and change management  will all be impacted by the wave of virtualization technologies, the great potential for increasing the terms of Service Level Agreement for uptime provisions due to the intrinsic short maintenance windows provided by virtual machine-based infrastructures. Virtualization specifically the speed with which virtual machines can be created and deployed, supports a faster IT response to changing business needs. The cycle time from deployment to break-fix operations to business solution implementation by IT will continue to shrink as IT learns and standardizes on virtual machine landscape. 
Business Impact: 
Stakeholders
There are several groups that will benefit from the implementation of the virtual environment. 

Areas of impact include:  
Server Consolidation: For most enterprises that are currently deploying virtual technologies, it’s not that unusual to achieve 10:1 replacement ratios of virtual to physical machine consolidation. So for every ten server applications that are run on a single machine and that requires as many physical computers to provide the unique operating system and technical specification environments in order to operate, it would be possible for most of those servers to be clustered together to form a “cloud” of computational resources that the application can run on.  Thus, server utilization is optimized and legacy software can maintain old OS configurations while new applications are running in VMs with updated platforms. (IT, CFO, CIO, and CEO/share holders)
Product Lifecycle:  VM allow developers of new software to rapidly deploy and test multiple versions of software and there for enables rapid deployment by wrapping the application in a custom configured and tested controlled virtual environment. Unknown factors such as mixed libraries, hardware level drivers, and other peripheral applications and driver installations can be eliminated. Severe crashes that used to require painstaking expertise and costly downtime for reinstallation of the environments, are now simply re-copying a virtual image, and executing the application from the hosted operating system.  (Users, clients, IT support, Marketing, and Shareholders)

Dynamic Load Balancing and Disaster Recovery: As server workloads vary, virtualization provides the ability for virtual machines to dynamically shift computational resources of a server  to be moved to underutilized servers. The dynamic load balancing creates efficient utilization of server resources, and smoothes out the operating cycle for the users, therefore providing a superior use of resource, but also provides users with a seamless instance of their application. Many times entire environments are rebuilt in real time, while users are connected to the session.  (User, Clients, product development, IT, and shareholders)

Disaster recovery is a critical component for IT: Organizations run on historical records of their operations. System crashes can create huge economic losses, preventing not only the transaction from being accounted for, and executed, but also by the fact that compliance regulations, government accounting rules now require better transparency for business processes. In a virtualized environment, the process is what is being executed, independent of any site/technology specific implementation. 
Virtual Desktops: As corporations become multinational, more enterprises are requiring the standardizations and procedural business controls to maintain business continuity. Multinational flexibility provides seamless transitions between different operating systems on a single machine reducing desktop footprint and hardware expenditure, and thus a company only has to invest in developing a single platform, that can be localized across the enterprise regardless of the location.

	Software-only Virtualization Solution
	Virtualization with Intel® VT
	End-user Benefits

	Paravirtualization is required with certain Operating Systems
	No paravirtualization required
	Lower support and maintenance cost.  No paravirtualization support required with update of guest OS

	Large memory overhead required
	CPU virtualization assistance reduces the need for memory overhead
	Lower TCO a nd lower platform, energy, cooling, maintenance and inventory costs

	De-privileging OS limits number of  Operating Systems supported
	OSs can often run on their intended layer avoiding the need to de-privilege
	Increased functionality: mixed and varied OS

	Only possible through complex VMMs that add latency and cost
	Assists the VMMs with silicon based functionality
	Resulting on lower cost, more powerful virtualization solutions
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Table 1 - Virtualization Technology Benefits 
Summary

Industry will continue to adopt virtualization for many reasons: collections of inefficient servers replaced with fewer machines that are more scalable, capable and agile. The use of the technology will also allow for strategic decisions to be implemented rapidly and thus maximizing the capitalization of business opportunities in the marketplace before competitors. Most early adopters of the software will experience a significant burden of having to test their software while isolated in harmless virtual partitions, but they will have the advantage of having aligned their business strategies using the newer technology.  Late adopters will face a increasing challenge to “catch up” and will start to become a barrier to entry for many industries that will have embraced the use of the technology and have both human capital and business practices and procedures that are robust and low cost.  Further, data centers can gracefully conform to shifting workflow models,  new technologies and changing corporate priorities in the face of market forces. Firms such as IBM/Sun have been the front runners for implementation. The future of enterprise IT management will be based on virtual computing to maximize computer utilization while minimizing all associated overheads of management, power consumption, maintenance and physical space. The adoption of the technology should happen as rapidly as possible, so that the organization can start to shift current operations to take advantage of the technology that is already in the mainstream. 
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