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Business and technical drivers 
ÁWhy virtualise?
ÁProject goals, benefits and pitfalls

Virtualisationplanning
ÁSpecial aspects of SQL Server's resource requirements
ÁSQL Instance design 

VirtualisationDesign and implementation
ÁConsiderations for solution design
ÁUsing Virtualisationto provide High Availability
ÁConfiguration optimisations

Potential issues and solutions
ÁTroubleshooting SQL Server on virtualisedplatforms
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The Problem
Servers run a single O/S and single application

Many servers under-utilised 

Licensing and maintenance difficult to justify

Virtualisation
Server consolidation

Software to run multiple virtual machines on a single physical 
server

Share resources across multiple environments

Better resource utilisation

Windows 2008 Server

Virtual Machine Manager

Virtual 
Machine

Virtual 
Machine

Virtual 
Machine

Virtual 
Machine
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Virtualisation Consolidation

Same

Goal reduce physical servers Goal to reduce physicalservers

Savingson power, licensing, 
maintenance 

Savingson power, licensing, 
maintenance 

Performance concerns Performance concerns

Different

Same number of O/S Fewer O/S

Same databases/instance More databases/instance

Same number of instances Fewerinstances

No Windows/ SQL Upgrade Can upgradeWindows and SQL

ά.ƭŀŎƪ-ōƻȄέ ŀǇǇǊƻŀŎƘLots of engineering/ test effort

Additional layer of technology More mixed workload

Hardware abstraction Tight hardware integration
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Why virtualise?

Form of consolidation
Improve availability
Reduce costs
ÁWindows and SQL licenses
ÁHardware maintenance
ÁRack space and power

Better managability
Greener solution 
ÁLess power, cheaper to run
ÁLess cooling, cheaper to run

Technical Benefits
Hardware abstraction

Better hardware utilisation

Mobility of virtual machines

High Availability solutions

Rollback/ restore points

Snapshot/ cloning for Dev/ Test

Tools/ Manageability

Ideal profile SQL Server workload ςnot CPU intensive or 
memory bound

http://images.google.co.uk/imgres?imgurl=http://www.davidkamerer.com/spoonful/images/euros2.jpg&imgrefurl=http://www.davidkamerer.com/spoonful/2008/05/&usg=__mT3H_P1XPcOfdSXVn8nnC60QDcI=&h=454&w=500&sz=87&hl=en&start=16&tbnid=4QV6aA18Xq_JvM:&tbnh=118&tbnw=130&prev=/images?q=money+euros&gbv=2&hl=en
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Project goals not defined

SQL workload profile/ performance 
characteristics not understood

Combining mixed workloads

VirtualisingCPU or memory intensive servers

Insufficient testing

Sub-optimal storage or v-disk configuration

Single-points of failure

Virtualisation process

Identify goals/ RoIobjectives

Inventory estate and capture performance data

ÁBatch requests/ second

ÁMemory/ Disk/ CPU

Model  application demands/ requirements

Develop test strategy

Start with low-hanging fruit

Knowlimits/ ratios 4:1, 3:1
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Mid-sized Applications

Small Applications

Large Applications

High-performance, low latency
Mission critical

Mid-performance
Business critical

Low-demand, low throughput
Peripheral applications

Windows Server 2008 Onelicense = 

Standard Edition one host + one virtual machine

Enterprise Edition one host + up to four virtual machines

Itanium and Datacenter
Edition 

one host + unlimited virtual machines

SQL Server 2005/ 2008 Onelicense = 

Standard Edition per processor licensing (VPU = CPU)

Enterprise Edition* no host limit and unlimited for virtual machines

*SQL 2008 R2 Enterprise Edition is capped at 8 CPU sockets
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Virtualisation Support Policy: 
http://support.microsoft.com/KB/956893

άaƛŎǊƻǎƻŦǘ ǇǊƻǾƛŘŜǎ ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘ ŦƻǊ {v[ {ŜǊǾŜǊ нллр 
and for SQL Server 2008 for validated hardware 
ǾƛǊǘǳŀƭƛȊŀǘƛƻƴ ŜƴǾƛǊƻƴƳŜƴǘǎέ

Server Virtualisation Validation Program (SVVP)

http://www.windowsservercatalog.com/svvp.aspx?svvppag
e=svvpsupport.htm

Proper hardware sizing is critical
Good storage configuration is critical
Storage:
ÁUse fixed or pass-thru disks (avoid dynamic)
ÁAvoid thin-provisioning
ÁConfigure MPIO
ÁTune HBA queue depth

Limitations:
Á4 virtual processor per guest
Á64 cores in host
Á64 GB memory in host

x64 benefits are significant
Avoid over-committing CPU or memory

Recommendations

http://support.microsoft.com/KB/956893
http://www.windowsservercatalog.com/svvp.aspx?svvppage=svvpsupport.htm
http://www.windowsservercatalog.com/svvp.aspx?svvppage=svvpsupport.htm
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Virtual machine failover

HA regardless of Win/ SQL edition

VMWareςvMotion
ÁMultiple concurrent migrations

ÁDynamic resource allocation

Live Migration ςHyperV
ÁUses Failover clustering

ÁRequires Win 2008 R2

ÁSingle host failover

Using virtualisation to provide site resilience

Site-to-site disaster recovery
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Troubleshooting techniques
Exactly the same a physical server

Use the same tools, PerfMon, Profiler etc.

Look for resource bottlenecks (CPU, memory, disk, network)

Look for resource depletion (workers, tempdb, blocking etc)

PerfMonCPU counters may be inaccurate (tick speed delta) 

Use Hypervisor CPU tools on host

Running SQL Server 2008 in a Hyper-V Environment �t
Best Practices and Performance Recommendations
http://sqlcat.com/whitepapers/archive/2008/10/03/running-sql-server-2008-

in-a-hyper-v-environment-best-practices-and-performance-
recommendations.aspx

SQL Server Performance in a VMWare3 environment
http://www.vmware.com/files/pdf/SQLServerWorkloads.pdf#LiveContent[VM]


