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Introduction
Although ‘virtualization’ as a concept is not new, currently, 
‘server virtualization’ has become a hot topic in the IT industry 
and everyone is talking about it. It is deeply connected with the 
topic of ‘green IT computing’ (other synonymous terms being 
green computing and green IT).
Many organizations seem to be in the rush to adopt server 
virtualization in their attempt to jump onto the ‘go-green’ wagon. 
It is, therefore, important to be familiar with such a current and hot 
topic. When ‘server virtualization’ is mentioned, almost invariably, 
comes up the mention of ‘blade servers’.
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I. Virtualization in Real World
Virtualization, server virtualization, green IT computing, blade 
servers, server consolidation and storage consolidation. Let us 
consider few of these terms.

A. Virtualization and Server Virtualization
Virtualization is a term that is often applied to a wide range 
of technologies. Essentially, virtualization a technology that 
decouples the software used from the hardware. In the era of 
server virtualization, refers that the multiple server environments 
such as Windows, Linux, etc. can be hooked on a single piece of 
physical hardware. 

B. Green IT Computing/Green Computing/Green IT
Green computing is the study and practice of using computing 
resources efficiently. This term generally relates to the use of 
computing resources efficiently and effectively with minimizing 
the impact on environmental.

1. Consolidation
In the past, it was necessary for each computer system to have its 
own storage to function. Storage virtualization leads to makes it 
possible for systems to access the shared storage subsystem that 
is somewhere out on the network (the Internet).
It means that different copies of data can now be stored once in the 
shared storage subsystem. It is clear that this point of view that it 
would reduce the number of storage devices needed, the amount 
of power generation required and the heat produced , as a side 
effect, would reduce the operation as well as the administrative 
costs of backup, archival storage and the like.

2. Blade Servers/Server Blade
Blade servers are self-contained computer servers, designed for 
high density. Blades are computers on a card which are designed 
to be plugged into a common bus in a rack-mounted like chassis. 
Blades are one way to cram more into less space, and they for 
more effective hardware management. Basically, a blade server is 
a server that containing chassis housing multiple thin and modular 

electronic circuit boards. Each blade is a server in its own right 
dedicated to a single application. The blades are the without 
exaggeration servers on a card, having processors, memory, 
integrated network controllers or an optional fiber channel Host 
Bus Adaptor (HBA) and other input/output (I/O) ports.

3. Server Consolidation
Basically, ‘server consolidation’ is an approach to the efficient 
use of computer server as the IT resources in order to reduce/
optimize the total number of servers or server locations/server 
space required. The practice developed in the response to the 
server sprawl problem, is a situation in which under-utilized and 
multiple servers take up more space and consume more resources 
as it can be specified by their workload.

4. Storage Consolidation
This is also called ‘storage convergence’ and it is a method of 
centralizing data storage among multiple servers. In storage 
terminology, the term consolidation is to referred to the concept 
of centralized storage where all the resources are shared among 
multiple applications and multi users. The objective is to provide 
the data backup and also provide the minimization of the time 
required to access and store data. 

II. Server Consolidation Versus Server Virtualization
There is overlap between ‘consolidation’ and ‘virtualization’, and 
IT people try to understand how they should reconcile these two 
techniques in data center environments. Virtualization works as 
tool that works for partitions, Virtual Machines (VMs) and resource 
management software all enable multiple dominance workloads to 
run concurrently on larger servers, which is typically a works as 
an aspect of consolidation. Moreover, virtualization also effects 
far-reaching opportunities for administrators for fundamental 
transformation the operations in their data centers:

Server consolidation implies combining workloads from 1. 
separate machines or applications into a smaller number 
of systems or applications. There are many forms of 
consolidation. Multiple servers workloads of heterogeneous 
can be moved to a single larger server. Multiple workloads may 
be combined with a single OS, reducing OS function. Finally, 
multiple applications such as e-mailing systems or database 
instantiation can be combined into a single system.
Server virtualization intend to decouples the workload and its 2. 
data from the functional details of the physical platform on 
which it is located. This increases the flexibility with which 
the workloads can be shared with physical resources and 
also enables the administrators to developed business-driven 
policies for delivering resources that are appropriate for 
readily on time, cost and service-level needs. Virtualization 
also helps the ability of an IT operational management that 
to be performed with better way with the economies of scale 
and infrastructures to be managed efficiently and efficiently 
even as they undergoes high proportionate of growth and also 
maximizing the utilization of existing resources.
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At one level, there is similarity between consolidation and 
virtualization and there are some fundamental differences between 
these two approaches. Consolidation is generally related to the 
homogeneous workloads. The consolidation approach is ideal with 
the work in multiple environment with a single OS and manages 
the workload tool necessary for the management of resources
By contrast, virtualization does not require workloads to 
be separated from the OS on which they are running. Thus, 
virtualization may reduce the number of physical servers that 
have to be managed, but the number of operating systems remains 
as the same, or it may even grow, given the ease at which new 
systems can be instantiated. 

III. Storage Consolidation – The Need
The term ‘storage virtualization’ was explained in the section 
discussion the key terms. While ‘virtualization’ is a technology 
‘consolidation’ is method using that technology with the aim 
of optimum usage of IT resources. First, we shall understand 
about the virtualization technology and then we shall associated 
security issues. Fig. 3 depicts a typical scenario for storage 
consolidation.

Fig. 3: Storage Consolidration
Courtesy: IBM Red Book IBM Storage Solution for Server 
Consolidation

In a common business, the distributed enterprise is populated with 
fragmented storage environments, belonging to different server 
platforms. As a result, storage capacity is often underutilized, 
and reallocating or reconfiguring storage resources often causes 
both disruptions and downtime. The real challenge today is to 
find ways to improve asset utilization, lower operating costs by 
centralizing capital and people, and automatically reallocating 
storage resources as business needs dictate. This is possible by 
implementing true heterogeneous storage and data consolidation 
across different hardware and OSs platforms.
Let us now understand the difference between a consolidated 
storage vis-à-vis a nonconsolidated storage scenario. Fig. 4 below 
illustrates this in a yet another way (see also Fig. 3 above).
‘Storage consolidation’ is defined as consolidating storage onto 
fewer or larger storage systems, independent of server type, OS type 
or application. The need for storage consolidation comes around 
due to today’s frenetic pace of data amassment and movement 
–storage requirements that grow at unpredictable rates – fueling 
a heightened urgency to accommodate and manage data without 
bottlenecks or downtime. Storage consolidation centralizes storage 
and allows it to be shared by multiple hosts. That being stated, 
the process of consolidating onto an external storage system takes 
two basic forms:
1. Direct attachment of multiple servers to a single storage 
device.
2. Consolidation onto a SAN.

Competitive pressures, market globalization, customers, partners, 
users and technological advances are all changing the way 
organizations do business and use technology. As information 
becomes the key to success for any organization, the amount 
of data that is being collected (about 250 MB per person per 
year) and electronic transactions are increasing rapidly. But many 
companies are losing ground in the race to turn available data 
into valuable business knowledge. Indeed, for some companies, 
storage requirements are doubling or tripling every three–six 
months.
Storage-intensive applications are driving much of this rapid 
growth, with no letup to be seen on the horizon. In addition, the 
amount of time information is kept online is also growing, from 
months to years. Beyond just the pure growth in data storage 
requirements, nonstop access to information by internal and 
external users is more important than ever before. Unscheduled 
downtime is unacceptable, companies are becoming more and 
more aware that performance is equally important in shaping 
their position in the competitive landscape. In fact, recent studies 
indicate that the average website visitor will wait only 6 s for a 
response before clicking away to another site. Some of the well-
known benefits from storage consolidation can be summarized 
as:
1. Storage is used more efficiently.
2. Server capabilities are maximized.
3. Open floor space is increased.
4. Management costs are lowered.
5. The number of storage devices is reduced.
6. The number of software licenses is reduced.
7. Hardware and software maintenance costs are decreased.

IV. Risks Involved With Server Virtualization/Server 
Consolidation
Virtualization software allows users to simultaneously run multiple 
OSs, or multiple sessions of a single OS, on a single, physical 
machine such as server or desktop. Although there are said to be 
many benefits with server consolidation, organizations need to 
be careful in planning the strategy. This is because, although the 
variety of available server virtualization technologies provides 
the flexibility and the choice for enterprises looking to optimize 
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server utilization and performance, as the deployment of server 
virtualization in production environments increases, the challenge 
of managing disparate virtual technologies are not virtual but 
are very real. Virtual servers, like physical servers, needed to be 
configured. 
So, with server virtualization/server consolidation, although 
organizations may have fewer physical servers to manage as a 
result of server consolidation via virtualization, they still have to 
manage both the physical and virtual servers.
Organizations need to choose from among several server 
virtualization types available. What is listed below is not intended 
to be a comprehensive list of virtualization types, rather an 
introduction to provide some context:

First, there is system virtualization, that uses logical partitions 1. 
with each running an OS. For clarity, the term ‘host’ to refers 
to the physical server. Furthermore, there is no operating 
system for the underlying host . The system manufacturer 
uses a native hypervisor (virtualization software) to control 
the logical partitions. 
The second one is operating system virtualization. In this, the 2. 
host server has its own OS, and the virtualization software 
solution then allows different guests OSs to run on the system. 
VMware and Microsoft Virtual Server are examples of this 
type of virtualization.
Another type of virtualization that is unique to open source is 3. 
para-virtualization, where the guest OSs are modified in such 
a way that it can work cooperatively with its hypervisor.
Server clustering is another type of virtualization. clusters 4. 
involves locally attaching multiple physical servers together, 
as they looks like a single processing resource.
Another type of virtualization, such as grid computing, but 5. 
for the briefness the discussion is limited here for some types 
of virtualization technologies mentioned above.
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