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The third disruptive trend is being driven by
leading x86-chip manufacturers who did
integrate virtualization technologies into x86
chip architecture. Both the AMD Virtualization 
and Intel Virtualization Technology (VT) help
make software virtualization products more
efficient, robust, secure and flexible to use.
VT enables the creation of boundaries
around virtual machines or around different
partitions. It also enables the creation of
partitioned application spaces running on a
single operating system, similar to Solaris
containers on servers.

Given this level of commitment from Intel
and AMD, as well as the strides the Linux
community is making, virtualization is now 
a full-fledged component of the operating
system. The days of proprietary virtualization
platforms are quickly coming to an end.

Why Virtualization Matters to
Your Business

According to recent research, the average
workload of servers in enterprise environ-
ments is between five and 40 percent, leaving
more than 60 percent of the available capa-
city unused.1 One of the primary reasons
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1 Data are based on customer
interviews and case studies.

Figure 3. A virtualized environment enables flexible, efficient and scalable utilization of resources.
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By putting applications

and operating systems 

in virtual machines, data
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unused compute power

and bring CPU, memory

and peripheral (LAN or

disk) channel capacity

utilization up to 

80 percent.

Henry Ford was a genius is that he under-
stood better than anyone how to maximize
utilization of resources (human and otherwise)
in his factories. Can you imagine if Henry Ford
ran his production line at 40-percent capacity
on a good day? He would have gone broke
within a week! Yet in most data centers,
servers typically operate at a fraction of 
their total capacity.

In today’s data center, deploying a server-
based application is a laborious, thankless
task. The administrator has to find the hard-
ware, install an operating system, change
control, tune parameters, figure out how
much memory is required, find some disk
space and then, finally, perform the install.
After all that effort, the server is, for all intents
and purposes, welded to the application. 

The majority of today’s data centers still 
run one application stack on one server, 
thus driving ever-growing server sprawl,
which in turn means more money spent on
hardware and resources to manage it. With
virtualization, you can reduce the number 
of servers by running multiple applications 
on a single server.

By putting applications and operating systems
in virtual machines, data center managers can
harness more of that unused compute power
and bring CPU, memory and peripheral (LAN
or disk) channel capacity utilization up to 
80 percent. They can extract up to eight times
more real work from the same amount of
resources. And they can provision applica-
tions and systems dynamically—moving VMs
from one server to another (and one customer
to another) as needed. 

Physical hardware resources consumed
during the day for one workload can be 
re-purposed during the night for another—
automatically. Applications and services can
be prestaged or “incubated” in test environ-
ments and then quickly and easily deployed

and redeployed into production. With virtual-
ization technologies in place, it is the VM
image that is managed and updated as
opposed to the actual running server, allowing
for effective, non-disruptive testing of patches
and updates. The result is that applications
and services can now be managed in a life-
cycle instead of on an ad hoc basis. What’s
more, the data center can be better equipped
to handle increased workloads, whether tem-
porary or permanent. When you add in server
and storage consolidation and couple it with
centralized management, you can significantly
lower the total cost of ownership for your
entire data center.

Benefits of Virtualization

The benefits of virtualization include the
following:

Decreased Hardware Costs—With virtual-
ization, you can lower costs by reducing
the number of physical servers maintained.
Reduce your physical space and power
requirements by consolidating servers 
while still retaining the scalability to
accommodate additional projects.
Increased Server Utilization—By allowing
multiple applications to co-exist on one
physical server, virtualization enables the
use of resources more efficiently and har-
nesses more of each server’s capacity,
increasing server utilization. Virtualization
can allow for the deployment of 12 or more
virtual machines on each physical server for
a 12:1 consolidation ratio. In addition, CPU
utilization will increase by up to 30 percent. 

Can you imagine if Henry Ford ran his
production line at 40-percent capacity on 
a good day? He would have gone broke
within a week! Yet in most data centers,
servers typically operate at a fraction of 
their total capacity.
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Reduced Server Provisioning Time—
Virtualization reduces server provisioning
time by up to 90 percent, enabling organi-
zations to be much more responsive to
customer needs. Traditional server deploy-
ment can take more than six hours, even if
an appropriate physical server is available
onsite. It takes significantly less time to
deploy a virtual machine residing on an
existing physical server. The savings are
even greater when you factor in the addi-
tional time to obtain a physical server; the
procurement process typically takes six to
eight weeks. 
Remote Management of VM Instances—
Troubleshooting servers can be done any-
time, anywhere on the network, eliminating
the need for an organization’s technicians
to physically be in front of the machine. 
As a result, IT can support VM instances
throughout the world from a central location
without the need for “smart hands” to be
dispatched to the physical servers’ locations. 
Increased Flexibility and Scalability—
Due to the ease of deploying new virtual
machines, an IT team can respond more
rapidly and flexibly to business requirements
for new IT resources. 
Increased Productivity—Being able to
run multiple operating systems on a single
computer allows an organization to do
more in-depth development and testing
and take on additional projects. 
High Availability and Nonstop

Maintenance—A virtual machine and its
applications can be easily relocated to an
alternative location or remote data center.
The ability to migrate virtual servers and the
hosted applications enables planned hard-
ware and software maintenance with zero
application downtime. 
Tighter Application Security—Vulnerabil-
ities are isolated and minimized by creating

a virtual machine for each application.
Protection can extend to the application,
libraries, services and operating system. 
More Control Over Configuration

Change Management—Unapproved
changes made to a running application 
in production are protected through the
ability to rollback a servers to a ware-
housed image.
Scalability on Demand—Virtual-machine
images can automatically be deployed on
existing hardware to add more processing
power at peak demand times. Compute
resources can be allocated to other activi-
ties when the spike subsides.

Virtualization Built into 

SUSE Linux Enterprise

With SUSE Linux Enterprise 10 from Novell,
organizations have virtualization technology
built into their enterprise operating systems.
Novell was the first enterprise Linux vendor
to ship Xen as part of its distribution. Aside
from providing the basis for optimizing
resource utilization in the data center, SUSE
Linux Enterprise 10 offers also a set of inte-
grated management tools for Xen through 
its YaST module.

With this graphic-based tool, users can
create, start, stop and migrate Xen virtual
machines running on SUSE Linux Enterprise
Server. They also have the ability to migrate
a paravirtualized guest virtual machine 
from one physical machine to another in a
high-availability cluster without interruptions. 
The whole operating system and application
state in the VM is maintained when migrated.
Administrators therefore are able to perform
hardware maintenance on live applications
during production hours.

The High Availability Storage
Infrastructure

The High Availability Storage Infrastructure 
is included in SUSE Linux Enterprise 10 
and represents another important part of the
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With SUSE Linux Enterprise 10 from Novell,
organizations have virtualization technology
built into their enterprise operating systems.
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Support for virtualization

within the next generation

of x86-based servers,

coupled with integration

of Xen virtualization

technology into the SUSE

Linux Enterprise distribu-

tion, is likely to have a

dramatic impact on data

center management.

Novell approach to virtualization. The High
Availability Storage Infrastructure is an inte-
grated combination of the Oracle* Cluster
File System 2 (OCFS2), Heartbeat2 and the
Enterprise Volume Management System 2
(EVMS2). The High Availability Storage
Infrastructure enables virtual machine images
to be accessed by all nodes in a cluster.

Oracle Cluster File System 2 (OCFS2) is a
general-purpose journaling file system that is
fully integrated into the SUSE Linux Enterprise
kernel. OCFS2 allows you to store applica-
tion binary files, data files and databases on
devices in a SAN. All nodes in a cluster have
concurrent read and write access to the file
system. A distributed lock manager helps
prevent file access conflicts. OCFS2 supports
up to 32,000 subdirectories and millions of
files in each directory. The O2CB cluster
service (a driver) runs on each node to
manage the cluster.

Heartbeat2 is an open source software
package that monitors all the nodes used in
a cluster. Heartbeat2 exchanges “heartbeats”
on the network interfaces of the members 
of the cluster to find out which nodes in the
cluster are active. If a node fails, it does not
emit a signal. In this case, Heartbeat2 ensures
that another node takes over the relevant tasks
and identity and makes the failover known
within the network. This means that the clus-
ter remains consistent. Heartbeat2 has been
tested to 16 nodes, although theoretically there
is no limit to the number of nodes that can be
supported in a cluster. Heartbeat2 additionally
supports the Open Cluster Framework (OCF)-
based system resource monitors. These allow
custom resource monitoring to be built into
the Heartbeat2 high-availability system so that
if a resource (application or service) is not
behaving properly—even if it appears to be
running—it can be restarted on the same or
other node. In addition, Heartbeat2 includes
powerful resource-dependency graphs, 
which allow relationships between modules 
to be created. This is an important feature for

applications and services based on service-
oriented architecture.

The Enterprise Volume Management System 2
(EVMS2) is a rich, extensible volume manager
with built-in cluster awareness. Its plug-in
framework allows plug-ins to add functionality
for support and knowledge of any partition
type. Being cluster-aware, EVMS2 guaran-
tees that managed devices are named
identically on each node in the cluster for
easier management.

The combination of these three open source
software packages forms the basis of the
High Availability Storage Infrastructure which,
when combined with Xen virtualization soft-
ware, offers customers a complete automated
virtual machine failover solution as part of 
the total SUSE Linux Enterprise solution.

How to Get Started Today 

Support for virtualization within the next gen-
eration of x86-based servers, coupled with
integration of Xen virtualization technology
into the SUSE Linux Enterprise distribution, 
is likely to have a dramatic impact on data
center management. 

If you are looking to get started with virtual-
ization today, the easiest thing to do is to
download an evaluation copy of SUSE Linux
Enterprise Server 10 from Novell. The Xen
hypervisor code is included as part of the
distribution, and the YaST management tool
provides the basic management tools to
start. You can find detailed instructions for
configuring Xen virtual machines in the SUSE
Linux Enterprise administrator’s manual.

Once you have downloaded the code, you’ll
probably want to start by building some
basic virtual machines using Xen on a single
machine. If you have three machines available,
you can test out virtual machine migration.
Using the iSCSI target initiation tools included
in SUSE Linux Enterprise Server 10, you can
configure a small cluster of two machines




