SOLUTION BRIEF

Virtual Solution for Microsoft SQL Server
Using VMware® Infrastructure 3 and EMC®
Celerra® NS Series/Integrated IP Storage Server

Virtualization of computing environments in which Microsoft SQL. Server is depioyed provides
benefits that go beyond server consolidation and lower total cost of ownership. A VMware
Infrastructure 3 solution ensures systems remain highly available, are scalable,and maintain
performance levels in physical-to-virtual comparisons.VMware, in conjunction with EMC
Corporation, has tested and validated a virtualization solution for SQL Server - using VMware
Infrastructure 3 software and EMC® Celerra® NS Series/Integrated IP Storage servers — and the
benefits of both are applied to the deployment of SQL Server, making virtualization an
attractive choice for the database environment.
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Business Challenge

The complexity and expense of implementing or upgrading

a SQL Server infrastructure that can also provide for future
growth is a challenge for any IT department. Organizations

are looking for solutions that can provide a simpler, more cost
effective approach to managing their database deployments. In
particular, organizations face these key challenges:

- Building a highly available SQL Server environment
- Keeping disaster recovery simple, yet effective

- Providing for rapid deployment of database applications and
associated development servers

Providing a Solution through Virtualization

By virtualizing the SQL Server 2005 environment using the
VMware Infrastructure 3 platform and EMC Celerra NS Series/
Integrated IP Storage servers, organizations can build a more
flexible and reliable infrastructure with reduced complexity.
This solution also improves database application availability
and simplifies disaster recovery. In addition, provisioning

and allocation of new server and storage resources can be
performed more quickly. Utilizing all the other benefits

that virtualization provides, VMware Infrastructure 3 also

lets organizations take full advantage of their existing IT
infrastructure by making it easier to repurpose existing servers
for future growth, testing and development, or other needs.

Benefits of Running SQL Server in a VMware
Virtual Infrastructure

An inherent benefit of a VMware virtualization solution is

that it facilitates a distributed computing model in multi-
server environments, such as those which may include a
database server, an application server, and a web server. Using
virtualization, imagine managing the systems in that type of
environment as a pool of resources, rather than as individual
components. This can easily be accomplished by leveraging
native VMware Infrastructure 3 features, including VMotion™,
which enables the live migration of virtual machines from

one physical server to another with no effect on the running
applications. VMotion is a key enabling technology for creating
the ultimate in distributed architectures: a dynamic, automated,
and self optimizing data center that also provides scalability.
Furthermore, the VMware Distributed Resource Scheduler (DRS)
facilitates automated load balancing. In addition, VMware High
Availability (HA) clusters provide continuous service availability
in both planned and unplanned system downtime situations.
And, of course, transaction integrity is maintained during all
operations.

Solution Overview

This solution has been designed and optimized for
organizations looking to deploy SQL Server 2005 and can
scale easily to accommodate the heightened requirements for
database transactions in such an environment. The solution is
comprised of four core layers:

- Layer 1: VMware Infrastructure 3
- Layer 2: EMC® Celerra® NS Series/integrated P Storage Server
- Layer 3: Dell PowerEdge servers

- Layer 4: Microsoft SQL Server

Layer 1: VMware Infrastructure 3

The underlying platform for a dynamic, self-optimizing data
center is built on VMware Infrastructure 3 (Figure 1). VMware
Infrastructure 3 and a key component, ESX Server (installed
on different hosts), abstracts processor, memory, storage and
networking resources into multiple virtual machines, providing
greater hardware utilization and flexibility in data center
environments. Production-proven at thousands of customer
sites of all sizes, VMware ESX Server delivers the highest levels
of performance and scalability to applications running on
corresponding virtual machines.

Operating System

Operating System

Figure 1 VMware Infrastructure 3 Architecture

The VMware infrastructure approach to IT management
creates virtual services out of the physical IT infrastructure,
enabling administrators to allocate these virtual resources
more quickly to the business units that need them most.

Also, hardware management is completely separated from
software management, and hardware resources can be
treated as a single pool of processing, storage, and networking
capability to be allocated, and sometimes de-allocated, in real
time to various software services. In a virtual infrastructure
environment, users see resources as if they were dedicated to
them, while the administrator manages and optimizes resources
that are shared globally across the enterprise.
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Any VMware Infrastructure 3 deployment can automatically
leverage these three key components:

- VMotion: Allows working processes in a virtual machine to
continue operation uninterrupted throughout a migration
from one ESX Server host to another. The entire state of
the virtual machine, including in-memory data structures,
are moved to the new server, while data storage remains
untouched within the same shared datastore.

+ VMware Distributed Resource Scheduler (DRS): Dynamically
load balances all of the virtual machines in a DRS cluster
across the entire pool of server resources, facilitated by the
existence of shared storage and VMotion. DRS monitors key
metrics associated with virtual machines, resource pools, and
hosts. When a virtual machine is powered on in a resource
pool, DRS decides how many resources that virtual machine is
entitled to and will then automatically select the appropriate
host for it to run on.

« VMware High Availability (HA): HA provides high availability
to virtual machines through automatic failover on a cluster
of ESX Server hosts. In the event of a server component
becoming unavailable, due to a planned or unplanned
outage, VMware HA will automatically restart all virtual
machines on another available system, just like other
clustered solutions.

Layer 2: EMC® Celerra® NS Series/integrated IP
Storage Server

Beneath the virtualization layer is the core storage, in this

case, the EMC Celerra NS20 IP storage system. EMC Celerra
offers a native iSCSI interface; no special hardware, software, or
additional configuration is required. Celerra also provides n+1
power and cooling redundancy, highly available RAID protected
storage, and is designed for data-in-place upgrades that allow
the storage provided to scale easily as the environment grows.
Using iSCSI and EMC Celerra provides a cost effective solution
and further extends the economic benefits of using VMware
Infrastructure for virtualization.

Take advantage of affordable iSCSI connectivity options

Deploying fiber channel Storage Area Networks (SANs) can

be an expensive proposition for small and medium-size
organizations. VMware virtualization infrastructure supports
iSCSI connectivity using a number of different storage initiator
options. Combined with the performance and reliability of the
EMC Celerra NS20 IP storage system, this iSCSI solution delivers
affordable, scalable, and reliable storage to run SQL Server 2005.

VMware Infrastructure 3 supports affordable iSCSI storage
connectivity options such as the EMC Celerra NS20 IP
storage system that have been fully tested for SQL Server
2005 workloads.

Just as in a physical environment, storage configurations
should include use of appropriate RAID levels for database
components such as log files and database tables. Testing using
Quest Benchmark Factory validates that Microsoft SQL 2005
can provide more than reasonable performance in a VMware
Infrastructure 3 environment used in conjunction with the EMC
Celerra NS20 IP storage system. In addition, as no significant
bottleneck could be found from the analysis of test results,

we can expect that Microsoft SQL Server 2005 is capable of
scaling to still higher user loads with enhanced system and
storage resource configuration. Also, the VMware Clustered File
System (VMFS) supports large files while providing ultra high
performance and true shared access across ESX Server hosts.
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Layer 3: Server and Systems

As shown in Figure 2, the tested solution includes the following

server and system components:

client, and storage networks

VMware ESX Server 3.0.2

The EMC Celerra NS20 IP storage system

the storage network for network file services

Dell PowerEdge 6950 server
Dell 5324 Gigabit IP switches

- Windows 2003 Server Enterprise Edition and Microsoft iSCSI

Initiator

24-port Gigabit IP Switch

Quest Benchmark Factory Clients

Hardware: 1U, Intel Two Single Core Xeon 3.0 GHz,
4GB RAM

Operating System: Windows 2003 EE 32-bit SP2

Virtual Quest Benchmark Factory
Console

Operating System: Windows 2003 EE 64-bit
R25P2

Virtual VMware Infrastructure Client
Operating System: Windows 2003 EE 64-bit
R25P2

Application Software: VMware Virtual
Infrastructure Client 2.0.1

'K&'K

\

VMware Virtual Switch

Figure 2 Solution Overview

Microsoft SQL Server 2005 connected to the management,

Clients connected to the Microsoft SQL Server 2005 and to

Virtual Microsoft SQL Server 2005

Hardware: Quad vCPU, 16GB RAM

Operating System: Windows 2003 EE 64-bit R2

SP2, Microsoft iSCS| Initiator 2.0.4

Application Software: Microsoft SQL Server

2005 SP2

Production Network

24-port Gigabit IP Switch

24-port Gigabit IP Switch

iSCSI Network

EMCNS20
V5.5.30.4
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Layer 4: Microsoft SQL Server 2005

The robust infrastructure provided by VMware virtualization,
the EMC Celerra NS20 IP storage system, and Dell PowerEdge
servers provides an ideal platform on which to build a database
environment to support SQOL Server 2005.

A SQL Server environment which runs on VMware virtual
machines has many of the same characteristics as those which
run on physical machines, but all servers automatically become
highly available using Virtual Infrastructure 3 and the SQL Server
deployment can also take advantage of VMware capabilities
such as DRS and VMware HA.

Benefits Provided by VMware Virtual
Infrastructure

Building a Highly Available SQL Server environment

VMware Infrastructure 3 can protect every virtual machine
workload in an operating system and application independent
manner.

In the physical server world, most organizations will typically
only cluster their most mission-critical systems because
traditional host-based clusters require more server hardware
and can increase management complexity. As a result, other
essential systems in the environment are left without a high
availability solution. VMware HA protects against application
outages by automatically restarting virtual servers, applications
and services on hardware that is unaffected by the outage,

just like other cluster configurations, and the protection
automatically applies to any and all servers in the configuration.

Simplifying Disaster Recovery

VMware Infrastructure 3 eliminates hardware dependencies at
your DR site, reduces the required number of servers at your
DR site, and simplifies DR replication by encapsulating virtual
machines into a distinct set of files.

Most Disaster Recovery (DR) solutions require enterprises to
maintain identical server hardware at the DR site to prevent
issues with hardware and device driver compatibility when
servers are brought online at the recovery site. A virtual
infrastructure eliminates this requirement and systems can

be quickly brought online on any supported ESX Server host
machines running anywhere in the world. Since each virtual
machine is encapsulated in a distinct set of files, replication to
a DR site is simplified, and systems can be back up and running
quickly. Moving a running server from one place to another can
be as easy as copying a set of files.

Multiple SQL Server installations that run inside the same virtual
environment are completely isolated from one another, as

if each were running on a separate physical server (isolation
provided at the operating system level). A virtual environment
automatically optimizes and allocates entire pools of resources
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for maximum hardware utilization, flexibility and availability. A
virtual environment also allows the system administrator to
perform hardware maintenance without scheduled downtime
and will proactively migrate virtual machines away from failing
or underperforming servers.

Another inherent benefit of virtualization is that it streamlines
the testing and development cycles during adoption of SQL
Server 2005 and accelerates the production deployment of
those systems. Database server, application server, and web
servers, all residing on ESX Server host machines, provides
simpler replication for test and development efforts.

Providing Rapid Deployment of Database and Application
Servers Using Virtual Machine Templates

Organizations using VMware report being able to reduce server
deployment times by 50-70% and can reduce the time required
to deploy new servers from days or weeks to minutes . This

frees up valuable IT resources to work on other important tasks.

VMware virtualization enables enterprises to build a set of
common server images that can easily be replicated and
updated, reducing the time required to provision and deploy
new servers. The traditional method of deploying a new
physical server generally consists of ordering new server
hardware, installing the operating system along with any
updates, installing other required software, and subsequently
testing the new server. This process can take weeks in many
organizations. With VMware virtualization, new servers can be
deployed in minutes from a pre-built template.

VMware Infrastructure can also virtualize other Windows
servers such as Domain Controllers, Global Catalog, DNS, DHCP
and other infrastructure servers to further leverage hardware
investments and reduce costs for deployment, maintenance,
support, power, cooling, and physical space in the datacenter.

By virtualizing the servers required to run your SQL Server
2005 infrastructure, you can maximize your investment in any
new technology. Increasing server utilization, reducing server
deployment times, and providing a dynamically load-balanced
and fault-tolerant operating environment are just a few of the
ways in which a virtualization solution can reduce the time
required to see a return on investment.
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Conclusion

Planning a new database implementation or an upgrade

from a previous version of Microsoft SQL Server presents the
opportunity to use the VMware-EMC virtualization solution and
move onto a highly reliable and disaster tolerant infrastructure.
By virtualizing SQL Server, organizations can realize benefits
that are not possible when deploying SQL Server on physical
servers. These benefits include dynamic resource optimization,
live migration across physical servers, simplified and reduced
evaluation and deployment cycles, better utilization of high-
performance systems and storage, and simplified disaster
recovery.

These benefits translate into real business value and savings
in terms of reduced IT costs, better use of IT resources, and
increased reliability of the database environment, which also
enables more efficient and reliable information processing for
today’s competitive businesses.

More information on this solution can be found in the VMware
Virtual Solution for Microsoft SQL Server 2005 Reference
Architecture Guide.
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