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Virtualization

Virtualization improves IT resource utilization by treating your company’s physical resources as pools
from which virtual resources can be dynamically allocated.

Virtualization involves a shift in thinking from physical to logical, treating IT resources as logical
resources rather than separate physical resources. Using virtualization in your environment, you are able
to consolidate resources such as processors, storage, and networks into a virtual environment, which
provides the following:

¢ Consolidation to reduce hardware cost
¢ Optimization of workloads

* IT flexibility and responsiveness

What’s new

Learn about the new supported hypervisors, VMware Server and Xen, for IBM® systems.

What’s new as of 28 September 2006

[“Virtual systems overview” on page 2|
Changes to Virtual systems overview include the addition of VMware Server and Xen in the list
of supported hypervisors for IBM systems.

How to see what’s new or changed

To help you see where technical changes have been made, this information uses:
¢ The # image to mark where new or changed information begins.

e The 4% image to mark where new or changed information ends.

Printable PDF

You can view or print a PDF version of this topic and related topics.
To view or download the PDF version of this document, select (about 238 KB).
Saving PDF files

To save a PDF on your workstation for viewing or printing:

1. Right-click the PDF in your browser (right-click the link above).
2. Click the option that saves the PDF locally.

3. Navigate to the directory in which you want to save the PDF.
4. Click Save.

Downloading Adobe Reader

You need Adobe Reader to view or print these PDFs. You can download a copy from the|Adobe Web site]

(www.adobe.com/products/acrobat/ readstep.html)-'ld' .

© Copyright IBM Corp. 2005 1


http://www.adobe.com/products/acrobat/readstep.html

Virtualization overview

View this topic to learn more about virtualization and the different types of virtualization support
available to support your business infrastructure.

Virtualization is the creation of substitutes for real resources, that is substitutes that have the same
functions and external interfaces as their counterparts, but that differ in attributes, such as size,
performance, and cost. These substitutes are called virtual resources, and their users are typically unaware
of the substitution. Virtualization is commonly applied to physical hardware resources by combining
multiple physical resources into shared pools from which users receive virtual resources. With
virtualization, you can make one physical resource look like multiple virtual resources. Virtual resources
can have functions or features that are not available in their underlying physical resources.

Virtualization provides the following benefits:
* Consolidation to reduce hardware cost:

— Virtualization enables you to efficiently access and manage resources to reduce operations and
systems management costs while maintaining needed capacity.

— Virtualization enables you to have a single server function as multiple virtual servers.
* Optimization of workloads:
— Virtualization enables you to respond dynamically to the application needs of its users.

— Virtualization can increase the use of existing resources by enabling dynamic sharing of resource
pools.

 IT flexibility and responsiveness:

— Virtualization enables you to have a single, consolidated view of, and easy access to, all available
resources in the network, regardless of location.

— Virtualization enables you to reduce the management of your environment by providing emulation
for compatibility, improved interoperability, and transparent change windows.

When you think about applying virtualization to your current environment, you must think about
consolidating logical resources rather than physical resources into a system designed to support server,
storage, and network virtualization. By adding any of these virtualization technologies to your
environment, you create an on demand, secure, and flexible infrastructure prepared to handle workload
changes in your environment.

Virtual systems overview

System virtualization enables you to consolidate systems, workloads, and operating environments,
optimize resource use, and improve IT flexibility and responsiveness.

System virtualization creates many virtual systems within a single physical system. Virtual systems are
independent operating environments that use virtual resources. System virtualization can be approached
through hardware partitioning or hypervisor technology. Hardware partitioning subdivides a physical
server into fractions, each of which can run an operating system. These fractions are typically created
with coarse units of allocation, such as whole processors or physical boards. This type of virtualization
allows for hardware consolidation, but does not have the full benefits of resource sharing and emulation
offered by hypervisors. Hypervisors use a thin layer of code in software or firmware to achieve
fine-grained, dynamic resource sharing. Because hypervisors provide the greatest level of flexibility in
how virtual resources are defined and managed, they are the primary technology of choice for system
virtualization.

There are two types of hypervisors. Type 1 hypervisors run directly on the system hardware. The

following figure shows one physical system with a type 1 hypervisor running directly on the system
hardware, and three virtual systems using virtual resources provided by the hypervisor.
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Type 2 hypervisors run on a host operating system that provides virtualization services, such as 1/O
device support and memory management. The following figure shows one physical system with a type 2
hypervisor running on a host operating system and three virtual systems using the virtual resources
provided by the hypervisor.
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Type 1 hypervisors are typically the preferred approach because they can achieve higher virtualization
efficiency by dealing directly with the hardware. Type 1 hypervisors provide higher performance
efficiency, availability, and security than type 2 hypervisors. Type 2 hypervisors are used mainly on client
systems where efficiency is less critical. Type 2 hypervisors are also used mainly on systems where
support for a broad range of I/O devices is important and can be provided by the host operating system.

IBM supports at least one hypervisor for each IBM system. The following table lists IBM systems and the
hypervisors that they support.

Table 1. IBM systems and supported hypervisors

Hypervisor Hypervisor type IBM system that runs hypervisor
Microsoft® Virtual Server Type 2 System x" and BladeCenter®
POWER5" Type 1 System i" and System p"

Processor Resource/System Manager | Type 1 System z"

VMware ESX Server Type 1 System x and BladeCenter
VMware GSX Server Type 2 System x and BladeCenter
VMware Server Type 2 System x and BladeCenter

Virtualization 3



Table 1. IBM systems and supported hypervisors (continued)

Hypervisor Hypervisor type IBM system that runs hypervisor
Xen Type 1 System x and BladeCenter
z/VM® Type 1 System z

System virtualization yields the following benefits:
* Consolidate systems, workloads, and operating environments:
— Multiple workloads and operating systems can be combined onto one physical server, reducing the
costs of hardware and operations.
— New versions of software can be tested on the hardware that they will later use in production mode
without affecting production workloads.
— Virtual systems can be used as low-cost test systems without jeopardizing production workloads.

— Multiple operating system types and releases can run on a single system. Each virtual system can

run the operating system that best matches its application or user requirements.
* Optimize resource use:

— Hypervisors can achieve high resource use by dynamically assigning virtual resources (such as
processors and memory) to physical resources through mechanisms such as dispatching and paging.
The virtual resources that they provide can exceed the physical system resources in quantity and
functionality.

— System virtualization enables the dynamic sharing of physical resources and resource pools. This
results in higher resource use, especially for variable workloads whose average needs are much less
than an entire dedicated resource.

— Different workloads tend to show peak resource use at different times of the day and week, so
implementing multiple workloads in the same physical server can improve system use, price, and
performance.

* Improve IT flexibility and responsiveness:

— Service providers can create one virtual system or clone many virtual systems on demand, achieving
dynamic resource provisioning.

— Virtual systems with variable resources enable the manual or automated management of workload
resources.

Related information

[Virtualizing a system|

[Managing a virtual system|

Virtual storage overview

This topic provides a brief overview of storage virtualization products used across a storage area network
(SAN), as well as, server-level solutions provided by IBM eServer  systems.

Storage Area Network (SAN) solutions

Storage virtualization resolves the increasing complexity of managing storage by combining multiple
storage devices into a single, logical resource with a single view.

All IBM systems can benefit from storage virtualization benefits, such as the ability to add additional
space and volumes, to move to different types of disks and to replace failing disk subsystems. These
benefits occur without the knowledge of host systems or applications. IBM provides these and many
other Storage Area Network (SAN)-based storage and data management benefits through the
combination of IBM storage virtualization software and Tivoli® storage management software.

The key components of storage virtualization include the following products:
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e SAN Volume Controller

The SAN Volume Controller (SVC) reduces the complexity and costs of managing SAN-based storage
and increases storage resource utilization. It combines the capacity from multiple disk storage systems
into a single storage pool, which can be managed from a central point.

* SAN File System

The SAN file System (SFS) consolidates file systems across UNIX®, Windows®, and Linux®
environments. With SFS, files and file systems are viewed and managed as a centralized IT resource
with a single point of administrative control.

« IBM TotalStorage® Productivity Center with advanced provisioning

The IBM TotalStorage Productivity Center with advanced provisioning allows you to automate the
steps necessary to provision storage in a consistent manner, reducing error. Provisioning is the process
of configuring servers, software, networks, and storage resources. Provisioning capabilities are
provided by the TotalStorage Productivity Center, while Tivoli Provisioning Manager facilitates the
automation of the provisioning tasks through the use of storage workflows.

Virtual storage solutions for IBM systems

SAN storage and data management is one part of storage virtualization. However, IBM systems provide
virtual storage solutions as well. The virtual storage technology, provided by iSeries” and pSeries®
systems, allows multiple logical partitions to share storage adapters and devices. On IBM eServer
hardware systems, virtual SCSI adapters and serial adapters can be created. These virtual adapters
interact with the operating system like any other adapter card, except that they are not physically
present. A logical partition can use virtual SCSI to connect to a hard disk drive or optical device that is
shared by multiple logical partitions on the system. For more information about virtual storage support,
see the IBM Systems Hardware Information Center.

xSeries® and zSeries® systems are often integrated as nodes within a SAN-based solution or use POWER5
servers for additional storage. For more information about SAN-based storage solutions, see the IBM
TotalStorage virtualization solutions.

Related concepts

[Virtual optical storage on iSeries servers|

[zSeries storage management|

[[BM TotalStorage Virtualization|

[[BM TotalStorage Productivity Center with Advanced Provisioning]

Related information

[Virtualization and the On Demand Business
[Virtualization in a SAN|

Virtual networks overview

Network virtualization is the ability to manage and prioritize traffic in portions of a network that might
be shared among different enterprises.

This ability allows administrators to use performance, resources, availability and security more efficiently.
There are various network technologies that provide this level of management. Network virtualization
technologies include virtual private networks (VPNs), Hipersockets, and virtual LANs, which provide the
following capabilities:

Virtual IP address (VIPA) takeover
The assignment of a virtual IP address to an existing interface. If one system becomes
unavailable, VIPA takeover allows for automatic recovery of network connections between
different servers.
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Hipersockets
A mainframe-based hardware feature that provides high performance internal communications
between logical partitions (LPARs) within the same central processor complex (CPC) without the
use of any additional or external hardware equipment such as a channel adapter.

Virtual Ethernet
An iSeries and pSeries technology that enables internal TCP/IP communication between
partitions.

virtual LAN (VLAN)
A logically independent network. Several virtual LANs can exist on a single physical switch.

virtual private network (VPN)
An extension of a company’s intranet over the existing framework of either a public or private
network. A VPN ensures that the data that is sent between the two endpoints of its connection
remains secure.

All IBM systems have existing network virtualization technologies. These virtualization technologies
primarily exist at the system level and require hypervisor and Licensed Internal Code support to enable
sharing between different operating systems.

Table 2. Existing network virtualization for IBM systems

IBM System Network virtualization

iSeries + Using 1 GB connections between partitions and
integrated xSeries solutions with no LAN
adapters/switches

* Virtualizing of IP addresses and IP address takeover

* Provisioning of network resources through IBM Tivoli
Provisioning Manager
Note: Provisioning is the process of configuring
servers, software, networks, and storage resources.

* Using Virtual Ethernet

pSeries * Virtualizing of IP addresses and IP address takeover

* Provisioning of network resources through IBM Tivoli
Provisioning Manager

* Using Virtual Ethernet

xSeries * Using network blades, including Layer 2 and Layer 3
switches

* Provisioning of network resources through IBM Tivoli
Provisioning Manager

zSeries * Sharing network adapters, including mapping
applications to network priorities

* Virtualizing of IP addresses and IP address takeover
* Using Hipersockets

* Sharing Linux® firewalls and load-balancers under
z/VM

* Using z/VM Guest LAN, VSWITCH, and VLAN
support

Related concepts

[Overview of iSeries virtualization technologies|

[Overview of pSeries virtualization technologies|

[Overview of xSeries and BladeCenter virtualization technologies|
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[Overview of zSeries virtualization technologies|

Related information

[Virtualization and the On Demand Business|

[On Demand Operating Environment: Managing the Infrastructure (Virtualization Engine Update)

Virtual systems

Use this topic to learn more about getting started with virtualization by setting up and managing a
virtual system.

Every IBM system has virtualization functions and capabilities that allow system administrators the
ability to create virtual systems within a single physical system. After creating these virtual systems,
managing these resources across a homogeneous environment becomes critical to improving the resource
utilization of your system. Virtualization technologies and the virtualization tools associated with each
IBM system help you operate a single system as a multi-system environment.

[Virtualizing a system|
Use this information to find an overview of each IBM server virtualization technologies and
instructions for how to plan for and deploy those virtualization technologies.

[Managing a virtual system|
Use this information to learn how virtual systems management is an extension to traditional systems
management.

Virtual enterprise

Use this topic to learn about more advanced ways to use and manage virtualization across your
enterprise.

The previous information introduced you to the concept of virtualization. As you may know,
virtualization can improve IT resource utilization by allowing system administrators to access and
manage resources across a homogeneous and heterogeneous environment. Every IBM system has built-in
virtualization technologies that enable a business to achieve all of the things on demand promises. After
virtualization technologies are configured and running on a single system (or group of like systems), the
next step is to use virtualization management and virtualization access tools to achieve one, single
management view across heterogeneous systems.

The following topics provide an overview of how to benefit from virtualization technologies across a
heterogeneous environment, tools available to manage this environment, and additional resources to
explore.

[Managing a virtual enterprise
Learn more about managing an enterprise using virtualization technologies that focus primarily on
removing the boundaries between platforms.

Virtualization Engine™

The Virtualization Engine can help you automate the management of the resources based on your
business goals and make basic systems management of multiple systems possible.

The IBM Virtualization Engine is a set of technologies and systems services that can help you aggregate
pools of resources and get a consolidated view of them throughout your IT environment. It uses key IBM
virtualization technologies to give you a logical rather than physical view of data, computing power,
storage capacity, and other resources.

The IBM Virtualization Engine delivers the following benefits:

¢ Simplifies network infrastructure

Virtualization 7
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* Reduces cost and complexity by optimizing resource utilization
* Increases the business value of IT investments
[Virtualization Engine Systems Edition|

Learn more about the virtualization technologies and management tools that are integrated and
delivered with each IBM system.

[Virtualization Engine management collection|
Learn how the Virtualization Engine management collection provides workload, performance and
resource managers as well as mapping, dependency, and modeling capabilities.
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Appendix. Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries.
Consult your local IBM representative for information on the products and services currently available in
your area. Any reference to an IBM product, program, or service is not intended to state or imply that
only that IBM product, program, or service may be used. Any functionally equivalent product, program,
or service that does not infringe any IBM intellectual property right may be used instead. However, it is
the user’s responsibility to evaluate and verify the operation of any non-IBM product, program, or
service.

IBM may have patents or pending patent applications covering subject matter described in this
document. The furnishing of this document does not give you any license to these patents. You can send
license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
US.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM Intellectual Property
Department in your country or send inquiries, in writing, to:

IBM World Trade Asia Corporation
Licensing

2-31 Roppongi 3-chome, Minato-ku
Tokyo 106-0032, Japan

The following paragraph does not apply to the United Kingdom or any other country where such
provisions are inconsistent with local law: INTERNATIONAL BUSINESS MACHINES CORPORATION
PROVIDES THIS PUBLICATION “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some
states do not allow disclaimer of express or implied warranties in certain transactions, therefore, this
statement may not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are periodically
made to the information herein; these changes will be incorporated in new editions of the publication.
IBM may make improvements and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in
any manner serve as an endorsement of those Web sites. The materials at those Web sites are not part of
the materials for this IBM product and use of those Web sites is at your own risk.

IBM may use or distribute any of the information you supply in any way it believes appropriate without
incurring any obligation to you.

Licensees of this program who wish to have information about it for the purpose of enabling: (i) the
exchange of information between independently created programs and other programs (including this
one) and (ii) the mutual use of the information which has been exchanged, should contact:

IBM Corporation

© Copyright IBM Corp. 2005 9



Software Interoperability Coordinator, Department YBWA
3605 Highway 52 N

Rochester, MN 55901

US.A.

Such information may be available, subject to appropriate terms and conditions, including in some cases,
payment of a fee.

The licensed program described in this information and all licensed material available for it are provided
by IBM under terms of the IBM Customer Agreement, IBM International Program License Agreement,
IBM License Agreement for Machine Code, or any equivalent agreement between us.

Any performance data contained herein was determined in a controlled environment. Therefore, the
results obtained in other operating environments may vary significantly. Some measurements may have
been made on development-level systems and there is no guarantee that these measurements will be the
same on generally available systems. Furthermore, some measurements may have been estimated through
extrapolation. Actual results may vary. Users of this document should verify the applicable data for their
specific environment.

Information concerning non-IBM products was obtained from the suppliers of those products, their
published announcements or other publicly available sources. IBM has not tested those products and
cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM
products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of
those products.

All statements regarding IBM’s future direction or intent are subject to change or withdrawal without
notice, and represent goals and objectives only.

This information contains examples of data and reports used in daily business operations. To illustrate
them as completely as possible, the examples include the names of individuals, companies, brands, and
products. All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming
techniques on various operating platforms. You may copy, modify, and distribute these sample programs
in any form without payment to IBM, for the purposes of developing, using, marketing or distributing
application programs conforming to the application programming interface for the operating platform for
which the sample programs are written. These examples have not been thoroughly tested under all
conditions. IBM, therefore, cannot guarantee or imply reliability, serviceability, or function of these
programs.

Each copy or any portion of these sample programs or any derivative work, must include a copyright
notice as follows:

© (your company name) (year). Portions of this code are derived from IBM Corp. Sample Programs. ©
Copyright IBM Corp. _enter the year or years_. All rights reserved.

If you are viewing this information softcopy, the photographs and color illustrations may not appear.

Trademarks

The following terms are trademarks of International Business Machines Corporation in the United States,
other countries, or both:
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BladeCenter
IBM

iSeries
Linux
POWER5
pSeries
System i
System p
System x
System z
Tivoli
TotalStorage
Virtualization Engine
xSeries
z/VM
zSeries

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the
United States, other countries, or both.

Linux is a trademark of Linus Torvalds in the United States, other countries, or both.
UNIX is a registered trademark of The Open Group in the United States and other countries.

Other company, product, and service names may be trademarks or service marks of others.

Terms and conditions

Permissions for the use of these publications is granted subject to the following terms and conditions.

Personal Use: You may reproduce these publications for your personal, noncommercial use provided that
all proprietary notices are preserved. You may not distribute, display or make derivative works of these
publications, or any portion thereof, without the express consent of IBM.

Commercial Use: You may reproduce, distribute and display these publications solely within your
enterprise provided that all proprietary notices are preserved. You may not make derivative works of
these publications, or reproduce, distribute or display these publications or any portion thereof outside
your enterprise, without the express consent of IBM.

Except as expressly granted in this permission, no other permissions, licenses or rights are granted, either
express or implied, to the publications or any information, data, software or other intellectual property
contained therein.

IBM reserves the right to withdraw the permissions granted herein whenever, in its discretion, the use of
the publications is detrimental to its interest or, as determined by IBM, the above instructions are not
being properly followed.

You may not download, export or re-export this information except in full compliance with all applicable
laws and regulations, including all United States export laws and regulations.

IBM MAKES NO GUARANTEE ABOUT THE CONTENT OF THESE PUBLICATIONS. THE
PUBLICATIONS ARE PROVIDED "AS-IS" AND WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, AND FITNESS FOR A PARTICULAR PURPOSE.
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