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Average Number of Servers per

II
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kW per Rack

_

1996 1998 2002 2004 2006 2008 2010

Data Centers and servers account for 61 billion

kWh, or 1.5% of total U.S. electricity consumption
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The relative percentages of the energy

actually doing computing varied considerably.
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First Things First:
Virtualization decouples software from hardware

Operating System
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First Things First:
Virtualization decouples software from hardware

Operating System
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VMware virtualization




First Things First:
Virtualization decouples software from hardware
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VMware virtualization
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Virtualization: Fundamentally Better

Run several operating systems Create shared pools of resources to
on a single machine. optimize your infrastructure.




Server Sprawl ™
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% CPU Busy (8 LCPVs w/HT)

Low Utilization High Power Consumption

I MegaWatts consumed:
Avg. utilization rate/server 100 servers per year Higher Utilization
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10:1 consolidation = 80-90% less energy

LU U RDERENE




I * <
% ( @
* 4 (

NN 4

*’ B +
F( (
% [/ C

%



Current
Configuration

With

Virtualization Savings

One Time Install : 37,000 (37,000)

Virtualization Software : 91,050 (91,050)
Server Hardware and

Support 359,000 04,128 304,872

Network and Storage 249,750 101,700 148,050
Data Center Facilities

Costs 338,525 29,582 308,943

947,275 313,460 633,815
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Without Virtualization

With Virtualization

M Data Center Facilites Costs
O Network and Storage

B Server Hardware and Support
O Virtualization Software

H One Time Install
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© 2005, American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (www.ashrae.org). Reprinted by permission from
ASHRAE Design Considerations for Data and Communications Equipment Centers. This material may not be copied nor distributed in either
paper or digital form without ASHRAE’s permission.
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Outdoor Measurments
Fine Particulate Matter
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Particle Conc. ( mg/m3)
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Indoor Measurments
Fine Particulate Matter
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Cloud Computing
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Cloud computing comes into focus only when you think about... a way to
Increase capacity or add capabilities on the fly without investing in new
infrastructure, training new personnel, or licensing new software. Cloud
computing encompasses any subscription-based or pay-per-use service
that, in real time... extends IT's existing capabilities.

« InfoWorld
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