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Saving Power with VMware vSphere ESX — Dynamic Voltage and Frequency Scaling (DVFS).

October 27th, 2009 Kiwi Si
& (http://www.techhead.co.uk/category/vmware)

_ \v.‘a’"-_;’ ‘_:] [’e With green computing, the introduction of the concept of a carbon footprint and the increasing cost of power businesses and individuals are more aware

than ever of the virtues of running IT equipment as economically as possible, without jeopardising stability or performance.

To assist in making your virtualized environment more energy efficient VMware released a nice new feature in ESX/ESXi 4.0 called Dynamic Voltage and
Frequency Scaling (DVFS) which contributes towards the reduction of your server infrastructure’s power consumption.

So what is DVFS?

Dynamic Voltage and Frequency Scaling allows an ESX/ESXi host to dynamically switch its CPU frequency dependent on it's load requirement. It does this by continuously
monitoring the CPU utilisation with the DVFS algorithm determining any necessary adjusts to the CPU's frequency with the goal being to run the CPU at a lower frequency so
that it consumes less power. It uses processor performance states (P-states) presented to the VMkernel through an ACPI interface to achieve this.

For example: If your 2GHz CPU is sitting at 30% utilization then DVFS will reduce the frequency of the CPU so it will operate nearer to its 600MHz frequency requirement
including enough headroom to accommodate a sudden increase in CPU requirement.
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For an ESX/ESXi host to take advantage of DVFS its CPU's will need to support the Enhanced Intel SpeedStep or Enhanced AMD PowerNow! CPU power management technologies. This power saving

feature must be enabled in the hosts BIOS before it will show in the ‘Configuration’ tab of ESX/ESXi.

Below: With Enhanced Intel SpeedStep enabled in my HP Proliant ML110’s BIOS it shows up in ESX’s CPU configuration:

es. Performance. [ERGEIERTIRY Tacks & Everts . Alarma - Permissions. Maps ' Storage Views. ||

Processors.
General
Model Inted{R) Xeon(R) CPU 065 @ 2336+
ProcessarSpeed 23GH:

Processor Sackets
Pracessar Cores per Satket
Logical Processoms

Hyparthraading [T
| Power Management Technolagy Enhanced Intel SpeedStep(R) f
Power Mansgement Palicy static

System

Manufacturer HP

Model PraLiast ML1L0 G5

BI10S Version 015

Release Date D3/07/2008 00:00:00

AsserTag No Asset Tag

Below: My HP Proliant ML115 G5 with ‘Enhanced AMD PowerNow! enabled:

[FYCFENT, Users & Grolps. | Events | Permissions.

Processors
General
Madel Quad-Core AMD Opteron(tm)Processer 1352
Processor speed L16H
Processor Sockets

Processar Cores per Socket 4
Logical Processom 4
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Manafacturer HP

Model ProLiant ML11S GS

BIOS Version o

Release Date 26/05/2008 00:00:00

Asset Tag wnknown

How do I configure DVFS?

As mentioned above to be able to use DVFS your ESX host needs the following:

e A CPU(s) with Enhanced Intel SpeedStep or Enhanced AMD PowerNow! CPU power management technologies.
* For Enhanced Intel SpeedStep or Enhanced AMD PowerNow! to be enabled in the BIOS.

Once your host meets these criteria you then need to change one of ESX'’s ‘Advanced Settings’ (see below) from ‘static’ (the default) to ‘dynamic’.

192.168.1.15 VMware ESX

Getting Started . Summary ual Machines | Performance LM Ta:

Hardware

Processors
Memary

Storage
Networking
Storage Adaplers
Network Adapters
Advanced Settings

Software

Licensed Features
Time Configuration
DS and Routing
Power Management

Virtusal Machine Startup/Shutdovn

Vir tual Machine Swapfile Location

Seauity Profile /
System Resource Mucaw—/

||+ Advanced Settings | |

From the vSphere Resource Management Guide (http://www.vmware.com/pdfivsphere4/r40/vsp 40 resource mgmt.pdf):

To set the CPU power management policy, use the advanced host attribute Power.CpuPolicy (see screenshot below). This attribute setting is saved in the host configuration and can be used again at
boot time, but it can be changed at any time and does not require a server reboot. You can set this attribute to the following values.

static — The default. The VMkernel can detect power management features available
on the host but does not actively use them unless requested by the BIOS for
power capping or thermal events.

dynamic — The VMkernel optimizes each CPU's frequency to match demand in order to
improve power efficiency but not affect performance. When CPU demand
increases, this policy setting ensures that CPU frequencies also increase.

You may also want to tweak either of the other two DVFS configuration parameters — though in most circumstances these should be left at the default values.

Power MaxCouload
o] dow whith CPU frequency Il

adjusted
Mn: 0 Max: 100

e
Bynamic power masagement tmer sampling rate

M 1 Mag 1000

i
CPU pawer management poficy. Can De sel to "static” of “dynamic”.
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So how much power does it save?

In this video | demonstrate how to set your ESX host to use DVFS and give a real world example of the power savings on my HP Proliant ML110 G5 server.

For more information see:

f) (Page 22)

vSphere Resource Management Guide (http://www.vmware.com/pdf/vsphere4/r40/vsp 40 resource_mamt.pd

Technorati Tags: VMware (http://technorati.com/tags/VMware),vSphere (http://technorati.com/tags/vSphere), ESX (http://technorati.com/tags/ESX),ESXi (http://ftechnorati.com/tags/ESXi),power
(http:/itechnorati.com/tags/power),saving (http://technorati.com/tags/saving),reduce (http://technorati.com/tags/reduce),CPU (http://technorati.com/tags/CPU),DVFS (http://technorati.com

/tags/DVFS),Dynamic Voltage (http://technorati.com/tags/Dynamic+Voltage),Frequency Scaling (http://technorati.com/tags/Frequency+Scaling

Rating: 0.0/5 (0 votes cast)

Rating: 0 (from 0 votes)

Related posts:
1. VMware vSphere ESX: Install, Configure, Manage — Preparing your Test Lab (http:/www.techhead.co.uk/lvmware-vsphere-esx-install-configure-manage-preparing-your -test-lab) rmsure

many of you that are fortunate enough to...

VMware vSphere Enterprise License to remain past 2009 deadline. (http://www.techhead.co.uk/vmware-vsphere-enterprise-license-to-remain-past-2009-deadline) As many of you may be aware

the VMware vSphere...

Posted in # VMware (http://www.techhead.co.uk/category/vmware)

« New Apple Mac versus PC Videos — Ok, it's funny but is it getting a little tired now? (http://www.techhead.co.uk/new-apple-mac-versus-pc-videos-ok-its-funny-but-is-it-getting-a-little-
tired-now)

Link — Running VMware ESXi on approved HP USB or SD Memory (http://www.techhead.co.uk/link-running-vmware-esxi-on-approved-h
You can|leave a response (#respond), or trackback (http://iwww.techhead.co.uk/saving-power-with-vmware-vsphere-esx-dynamic-voltage-and-frequency-scaling-dvfs/trackback) from your own site.

N

-usb-or-sd-memory) »

4 Responses to “Saving Power with VMware vSphere ESX — Dynamic Voltage and Frequency Scaling (DVFS).”

1. larstr (http://vmktree.org/) says:
28 October, 2009 at 9:41 am (http://www.techhead.co.uk/saving-power-with-vmware-vsphere-esx-dynamic-voltage-and-frequency-scaling-dvfs#comment-9680)

Have you compared the VM performance after enabling this option? On hosted products the difference is sometimes very noticable when this is enabled.

Lars

Reply (javascript:void(0;

Rating: 0.0/5 (0 votes cast)
Rating: 0 (from 0 votes)

2. Cody Bunch (http://professionalvmware.com) says:
30 October, 2009 at 1:29 pm (http://iwww.techhead.co.uk/saving-power-with-vmware-vsphere-esx-dynamic-voltage-and-frequency-scaling-dvfs#com ment-9700)

That's pretty slick. I'd be interested in any adverse effects you notice after enabling it. What does it do, if anything, to performance?
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-Cody
http://professionalvmware.com (http://professionalvmware.com)

Reply (javascript:void(0;

Rating: 0.0/5 (0 votes cast)

Rating: 0 (from 0 votes)

3. Tame Electrical and Heating Costs with CPU Power Management » boche.net — VMware Virtualization Evangelist (http:/www.boche.net/blog/index.php/2009/11/11/tame-electrical-

and-heating-costs-with-cpu-power-management/) says:
18 November, 2009 at 1:48 pm (http://www.techhead.co.uk/saving-power-with-vmware-vsphere-esx-dynamic-voltage-and-frequency-scaling-dvfs#comment-9758

[...] I was just made aware that Simon Seagrave wrote an earlier article on CPU power management here. Sorry Simon, | was unaware of your article and | did not intentionally copy your topic.
Your [...]

; : . .CO. figures/) says:
27 July, 2010 at 12:39 pm (http://Iwww.techhead.co.uk/saving-power-with-vmware-vsphere-esx-dynamic-voltage-and-frequency-scaling-dvfs#com ment-11205)

[...] The vSphere 4 release included a fair bit of marketing fluff about power management, which when it came down to the fact was some fairly basic CPU frequency scaling, which had to be
enabled by changing the advanced setting ‘power.cpuPolicy’ to ‘dynamic’. [...]
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Info Box (http://www.theinfobox.com/index.php/Portable USB_Apps)

Notepad ++ (http:/notepad-plus.sourceforge.net/uk/site.htm)

Portable Freeware (http://www.portablefreeware.com/)

Post Cast Server (http://www postcastserver.com)

o True Crypt (http://iwww.truecrypt.org/)

o Wildpackets IP Subnet Calculator (http://iwww wildpackets.com/products/free_utilities/ipsubnetcalc/overview)

o

o

o

o

« IT Blogs (General)

o Mark Wilson Blog (Microsoft Related) (http://www.markwilson.co.uk/blog/)
o View Yonder — Steve Chambers (http://viewyonder.com/)

« IT Communities & Information Sites

o Expiring Domain Names (http://www.deleting.co.uk)

o Friends in Tech (http://iwww friendsintech.com)

o iis.net (http://www.iis.net)

« IT Contracting

o Contractor UK (http://www.contractoruk.com)

o HM Revenue & Customs Flat Rate Scheme for Small Businesses (http://customs.hmrc.gov.uk/channelsPortalWebApp/channelsPortalWebApp.portal? nfpb=true&
pagelLabel=pagelmport ShowContent&property Type=document&columns=1&id=HMCE CL 000345)

o Job Jock (http://www.dreamturbine.com)
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« Microsoft- Other
o Microsoft IMM Team Blog (http://blogs.msdn.com/imm/)
- Networking

o Das Blinken Lichten —Jon Langemak (http://www.dasblinkenlichten.com/)

« Online Utils & Tools

o DNS Stuff (http://www.dnsstuff.com

o L8NC (http://www.I8nc.com/)

o Microsoft Solution Accelerators (http://technet.microsoft.com/en-us/solutionaccelerators/default.aspx)
o StatBrain (http://www statbrain.com)

o Ted's Web Tools (http://www.mob.net/~ted/tools/index.htm!)

o Who Is (http:/iwhois.domaintools.com/)

« SAN

o Clariion Blog (http://clariionblogs.blogspot.com/)
o HP StorageWorks (http://h18006.www1.hp.com/storage/)
o HP StorageWorks Networking (http://h18006.www1.hp.com/storage/networking/index.html)

- Security

o Windows Security (http:/www.windowsecurity.com)

« Server Builds

« SharePoint

o Joe Oleson’s — Sharepoint Land (http://blogs.msdn.com/joelo/default.aspx)
o Microsoft MSDN SharePoint Forum (http:/forums.microsoft.com/MSDN/default.aspx?Forum GrouplD=328&Site|D=1
o SharePoint Forum (http://iwww.sharepointforum.com)

o SharePoint University (http://www.sharepointu.com/)

« Sharepoint

o SharePoint Buzz (http://www.sharepointbuzz.com)

. Technical References

o Network Dictionary (http://www.networkdictionary.com)
. http://www .paessler.com

Free backup is httg://.robcubbon.com) httg://wwwl.dgbollvw.lnet/click-3647123-10430939 .
Copyright © TechHead.co.uk | Site maintained by Rob Cubbon Blog Design

(http://robcubbon.com/) and hosted on a Memset Virtual Server (http: /www.memset.com/dedicated-
servers/virtual.php)
Designed by: Web Hosting (http://www.webhostingrally.com) | Thanks to Conveyancing
(http://conveyancing.homesonsale.co.uk/), Cheap Student Loans (http:/loantuts.com) and Free
Classifieds (http://www.photoads.com)
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e Backups & Replication (http://www.techhead.co.uk/category/vmware/backups-replication)

Certification (http://www.techhead.co.uk/category/vmware/certification

finally here. Mozy
Remote Backup.

Competition (http:/www_.techhead.co.uk/category/vmware/competition)

e How To (http://www.techhead.co.uk/category/vmware/how-to-vmware)

e Knowledge Base (http://www.techhead.co.uk/category/vmware/knowledge-base)
e Networking (http://www techhead.co.uk/category/vmware/networking-vmware)
Security (http://www.techhead.co.uk/category/vmware/security-vmware)

Training (http://www techhead.co.uk/category/vmware/trainin

Troubleshooting (http://iwww.techhead.co.uk/category/vmware/troubleshooting-vmware)
H H%egul,Lmks (http://Iwww techhead.co.uk/category/vmware/useful-links)
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. ﬁMmdM@mthéﬂlww .techhead.co.uk/category/vmware/vmworld)
stems

l"""f

e (http:/lwww.techhead.co.uk/category/microsoft/exchange

o RowerBhedindtp: l/www techhead.co.uk/category/microsoft/powershell)

o ShvxeefPainébiipy/www .techhead.co.uk/category/microsoft/ms-sharepoint

o BRlliGargeryhttn: //www.techhead.co.uk/category/microsoft/sql-server

o vtipdowenSechbe diitap tilww techhead.co.uk/category/microsoft/windows-server)
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e StorageWorks
(http://Iwww.techhead.co.uk
/category/hewlett-
packard-
hp/storageworks)
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