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	 Virtual Machine Manager Library, a standard build library, developed 
by Microsoft IT, with consistent Windows Server and SQL Server 
installation and configuration is another key manageability improvement 
for consolidation with Hyper-V which will allow IT developers, testers, 
and production support teams to ensure a consistent experience across 
phases of the Software Development Life Cycle. 
	 Imagine replacing less efficient build processes with a standardized 
and possibly automated deployment process. Colleagues with many 
years of experience in development and production support express 
excitement when contemplating the increased environmental consistency 
and stability offered by this approach.
	 Relocation of a virtual SQL Server instance is simpler and lower risk 
than the method of building a server, installing Windows Server and SQL 
Server then migrating databases to the new physical SQL Server instance. 
	 Basic database administration tasks for the consolidated SQL Server 
environment will continue to leverage the backup utilities that were 
written by Microsoft IT (see the September 2007 article on SQL Server 
Automation Scripts in SQL Server Magazine). Data Protection Manager 
has been deployed within Microsoft IT and adoption for SQL Server 
backups is on the roadmap for this initiative.
	 Finally, the snapshot feature of Hyper-V will improve the ability to 
deploy and roll back host changes. You simply take snapshots at key 
points in your change deployment so that, instead of having to start 
from scratch and rebuild a server, you have the option to roll back. While 
there is overhead associated with taking guest snapshots, as a tactical 
deployment tool, Hyper-V snapshots have advantages over a manual roll 
back.
	 Performance requirements and abilities in the consolidated 
environment are also very similar to the previous environment. Since the 
Storage Utility had been implemented prior to SQL Server consolidation, 
a track record of performance from the storage layer already exists. In 
the consolidated environment, SQL Server operations teams will still be 
able to provide I/O performance expectations to the Storage Utility team 
and will be able to obtain Hyper-V guests with sufficient processor and 
memory from the Compute Utility team. Here are a few performance 
guidelines that are used in this consolidation effort:

1.   Crawl, walk, run. Don’t go for the maximum host consolidation ratio 
right away. Begin with the smaller workloads, validate your  

	 deployment, and refine the plan. Maximize your 
resource utilization in phases after establishing and 
evaluating your actual utilization.

2.   Use Hyper-V pass-through disk or fixed Virtual 
Hard Disks (VHDs) for storage (Figure 6). Fixed 
VHDs offer some manageability benefits but 
provide slightly lower performance. Moving a 
guest to another host, for example, is simplified 
when using VHDs. 

3.   Do not overcommit processors for SQL Server 
guests. Begin with one logical processor for one 
physical processor. Verify your performance and 
refine your configuration as needed. At some 
point, this may include overcommitment, but 
begin without overcommitment to manage risks.

4.   Avoid the use of emulated devices in Hyper-V. Favor 
synthetic devices which provide better performance and 
lower processor overhead.

5.   Establish an operating level agreement (OLA) with 
performance requirements for your storage provider if they 
are a separate service. Microsoft IT SQL Server Utility has 
requirements for 1ms average disk/second read/write for 
log and 8ms for OLTP data.

Since Windows 2008 Hyper-V guests may use a maximum of four 
processors, native SQL instance consolidation is planned for workloads 
that require more than four processors. Native SQL instance resource 
management can be effectively accomplished using both SQL Server 
configuration and Windows System Resource Manager. Once Hyper-V 
scales to more than four processors, SQL instances that require more 
processing power will be deployed and managed on Hyper-V. (The 
recently published “Running SQL Server 2008 in a Hyper-V Environment 
- Best Practices and Performance Recommendations” offers more 
detailed Hyper-V guidance; see Resources.)
	 Predictability/repeatability can be improved by developing and 
adopting a configuration and deployment strategy that spans multiple 
phases of your software development life cycle. In today’s environment 
developers, testers and production support teams build servers 
using standard install bits for the operating system, SQL Server, and 
additional tools. This time-consuming approach can sometimes result 
in inconsistencies between environments. These inconsistencies can 
ultimately result in unanticipated or unpredictable behavior once an 
application is deployed into production environments. Using Hyper-V 
guests that are preconfigured with standard builds that the SQL Server 
Utility team expects will reduce or eliminate inconsistencies across the 
software development life cycle. 
	 Reliability was a key concern for SQL Server consolidation tenants. 
The concern was that consolidated workloads and configurations would 
interfere with one another and that changes made for one application/
tenant would impact others and cause additional application downtime. 

Figure 4: MSIT SQL Server Utility Offerings

Offering  Memory (GB) Processors 

Virtual Instance Low  2 - 4  1 

Virtual Instance Medium  4 - 8  2 

Virtual Instance High  16  4 

Physical Instance  variable  >4 

Table 2: MSIT SQL Server Utility Offerings
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Hyper-V provides operating system isolation so production support teams 
can prioritize their upgrade activities without dependencies on other 
application support teams. This greatly improves flexibility when it comes 
to test, change, and release; and improves overall reliability for applications 
due to fewer conflicts.
	 Scalability and Capacity Management are easier with virtualization. 
RightSizing teams and capacity management teams have greater agility 
when it comes to sizing up or down. If a tenant requests a medium-sized 
two-processor guest with 4 GB of memory, but after deployment, learns 
that they underestimated their resource requirements, it is a simple matter 
to add memory and processors to the guest, even if it means relocating 

the guest to a host with available resources. This flexibility to reconfigure 
and relocate Hyper-V guests means that IT teams no longer have to over-
purchase hardware resources which will result in less underutilization of data 
center resources. 
	 SQL Server instances that require more than four processors will be in 
scope for consolidation but will be consolidated using physical rather than 
virtual instances. Windows System Resource Manager will be used in cases 
where multiple physical instances share a single host. Physical hosts will 
be dedicated to specific tenants for improved SLA management, security 
and customer satisfaction. As Hyper-V supports increased numbers of 
processors, more databases will be appropriately hosted in virtual instances.
	 Physical Resource Optimization (PRO). Using System Center Virtual 
Machine Manager 2008 and System Center Operations Manager 2007, 
administrators can assess historical performance data and intelligently 
place new SQL Server guests to optimize physical resource utilization and 
distribute workloads.
	 Security presents one of the greatest concerns. Microsoft IT production 
support teams have traditionally had access to host configurations. They 
are responsible and accountable for changes made to hosts and though 
changes are made through established change control processes, these 
teams wish to maintain the level of access and control that they’ve had 
historically. The Hyper-V approach to host partitioning provides production 
support teams with the flexibility to schedule, test, and apply changes and 
security patches in a timely manner.
	 Other methods of host partitioning, such as Windows System Resource 
Manager, meant that each instance on any given host would need to 
be on the same build of Windows Server and may need to coexist with 
other tenants who would likely have different service level agreements, 
maintenance windows, priorities, and application business cycles. Other 
partitioning methods also introduce security questions for data access, 
service account usage, certificates, logins/roles, and access to the operating 
system and hardware.
	 Service Monitoring and Control changes for this project are minimal 
in early phases. Monitoring requirements are somewhat increased by 
introducing an additional layer for virtualization, but since virtualization 
has been broadly adopted by other platform layers such as for file 
servers and Web servers, service monitoring and control is expected to 
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become a standardized and effective part of our environment. Monitoring 
services currently provided using System Center Operations Manager 2007 
by the Microsoft IT Enterprise Monitoring Team for the preconsolidation 
environment will also be leveraged by the SQL Server Utility. The SQL Server 
Utility team believes that availability monitoring for databases and SQL 
Server services are a fundamental requirement for this service offering. 
Therefore, adoption of a database availability reporting/scorecard system 
and for improving the System Center Operations Manager SQL Server 
management pack rules are in scope for early project phases.
	 Another product that will be used to ensure consistent and 
optimal configuration is System Center Configuration Manager. 
Using this product with Desired Configuration Management, 
detection of configurations which have deviated or “drifted” from 
the known good and approved configurations will be much easier.
	 Supportability is important to application owners. The SQL 
Server Utility project will not deploy unsupported configurations. 
We will, however, anticipate future supported configuration 
scenarios and posture accordingly. 

Results 
Consolidation in the Data Center
Operating costs are expected to drop sharply but not as 
dramatically as power and space. That is primarily because, even 
though we will have fewer physical servers, there will still be a cost 
associated with managing the Hyper-V guests. Annual operating 
costs for the SQL Server utility are expected to be $11 million/year 
lower than previously.
	 A typical end-of-life SQL Server host in the Microsoft 
data center occupies 6.8 rack units. Servers provided by the 
Compute Utility team occupy less than 1 rack unit and provide 
enough computing power to host five or six instances of 
SQL Server. This comes to a savings of over 33,000 rack units 
or about 700 racks! This number does not even take into 
account that the DAS being replaced by SAN also comes with 
significant savings. 

	 On average, end-of-life servers use 
369 volt amps while new servers use 
313 volt amps and can run at slightly 
higher temperatures. Similar power 
requirements exist for cooling. This 
means that there will be a dramatic 
reduction in power requirements, over 
3 million volt amps, and eventually, 
there may be opportunities to modify 
data center cooling requirements to 
further reduce power consumption.
	 Recycle costs for this project 
were estimated, but it is clear that 
deploying fewer servers has an impact 
on recycling and the environment.
Figure 7 depicts the impacts of a 
6:1 consolidation ratio for 5,000 
SQL Server hosts (recycle costs were 
estimated).
	 Consolidation Across the 
Software Development Life Cycle
Figure 8 depicts Hyper-V streamlined 
processes across the software 
development life cycle and well into 
production operations environments.

General Benefits
The Table 3 shows the benefits of consolidation on Hyper-V guests 
compared to using native instances of SQL Server.

Conclusion
Effective resource utilization within the data center has a significant impact 
on the global efforts to protect our environment. Beginning with the 
server build, and on through transportation to the data center, rack space 
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Figure 7: Impacts of Consolidation
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Deploy
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Figure 8 Streamlining Processes with Hyper-V 
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utilization, power, cooling, and finally, to the eventual end-of-life recycle, 
each server deployed or not deployed has an impact on efficient resource 
utilization and ultimately on the environment. 
	 Executive sponsorship is crucial to enterprise-wide consolidation 
projects. It is not difficult to make a business case for consolidation, 
particularly when you consider data center power and rack space 
benefits. The socialization, evangelism, and budget controls that executive 
sponsorship provides are vital to deployment and adoption. 
	 Today, finding opportunities to consolidate various IT layers and 
functions is easier than ever before. Windows Server 2008, Hyper-V, and 
SQL 2008 are a few of the products that are truly game changers when it 
comes to effective resource utilization and consolidation. 
	 The Microsoft IT SQL Server Utility project is currently in progress and 
is expected to make a substantial impact on environmental sustainability 
while achieving many other virtualization and consolidation benefits.

Resources
Data Center Energy Forecast 
http://svlg.net/campaigns/datacenter/docs/DCEFR_report.pdf

Microsoft IT RightSizing - Identifying Server Candidates for Virtualization
http://technet.microsoft.com/en-us/library/cc700692.aspx

Microsoft IT Showcase Virtualization Whitepaper 
http://technet.microsoft.com/en-us/library/cc713312.aspx

Report to Congress on Server and Data Center Energy Efficiency (Public 
Law 109-431)
http://www.energystar.gov/ia/partners/prod_development/downloads/
EPA_Datacenter_Report_Congress_Final1.pdf

Running SQL Server 2008 in a Hyper-V Environment – 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 Magazine SQL Server Automation Scripts (September 2007)
http://www.sqlmag.com/Article/ArticleID/96463/SQL_Server_Automation_
Scripts.html

Standard Performance Evaluation Corporation

http://spec.org
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System Quality Feature Hyper-V SQL Inst.

Manageability Ability to build and provide canned environment YES NO

Manageability Deploy/Rollback Benefits YES NO

Manageability End-to-End (development through production) use YES NO

Manageability Simple migration to new host during server retire/replacement  YES NO

Manageability Simplicity for Instance scale up YES NO

Manageability Simplicity for cloning a production environment (e.g. to Test) YES NO

Security Transparent to accomplish same level of security as with a dedicated host? YES NO

Scalability Dynamic sharing of processor resources YES YES

Scalability Processors Supported per environment 4 >32

Performance Acceptable Performance YES YES

Availability Clustering Option (Future ability for SQL Server on Hyper-V) YES YES

Business Continuity Supports SQL Business Continuity features? YES YES

Supportability SQL 2005 and 2008 CSS Support (not yet with SQL Server clustering) YES YES

Table 3: SQL Server Utility System Qualities – Hyper-V and Physical SQL Server Instances
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