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Data centers are at a tipping point

» Left unchecked, the cost to power and cool servers
in the future may well equal the cost of acquisition.

= |f IDC 2010 forecast holds, the cost to power and
cool servers in the data center will increase by
54%.

= |T executives now rank power and cooling in the
top 5 among current concerns.
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Energy has become significant part of the TCO,
how Is it consumed?

Data center Server hardware
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Power consumption versus application load is
measurable...
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Storage Power Landscape
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How energy efficient is the data center today?
A simple standard can determine how much improvement is possible

= Compares total power used by the data center to the power
used by the technology

= Provides a marketplace comparison that is gaining wide acceptance

= Demonstrates range for opportunity improvement
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Environmental responsibility is a core IBM value

Awards & Recognition

New Goal Announced!

Further extend IBM’s early
accomplishments by reducing
CO, emissions associated with
IBM’s energy use 12% from 2005
to 2012 via energy conservation,
use of renewable energy, and/or
funding CO, emissions
reductions with Renewable
Energy Certificates or
comparable instruments.
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Early Results

Between 1990 and 2005,
IBM’s global energy
conservation actions
reduced or avoided CO,
emissions by an amount

equal to 40% of its 1990
emissions.
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IBM’s Data Center Energy Efficiency History

A decade of improvement

IBM Strategic Delivery Model

IBM Metrics 1997 Today

CIOs 128 1
6 Host data centers 155 7
@)
.| .
O | Web hosting
> 80 5
< | centers
9
— | Network 31 1
=
Global - Strategic Strategic Ethernet &
- H
Resources IGA Web Power9 c .
L ocation Location Networks Applications 15,000 4,700
for IGA

Tactical and operational
efficiencies

Consolidation of infrastructure

Application consolidation/reduction

= Global resource deployment

= Enterprise end-to-end architecture optimisation
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IT Room Structure
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Five building blocks provide the tools to operational
savings and business growth

Diagnose _
Get the facts to Double your IT capacity
ugg;g;gnodp{)gﬂgui?g;gy = |n the same energy footprint
for improvement
Build Manage &
: Measure _
I W Seize control Reduce operational costs
1 ith .
o energy | |BM-Project | management = 40-50% energy savings
data centers Big Green software
Positive environmental
Impact
Virtualise Cool .
Implement Use innovative " TOnS Of C02 redUCtlon
virtualisation and cooling and avoidance

other innovative solutions
technologies

Going green saves money.
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Cooling Innovations from Processor to Facility

B Atomic level cooling
i techniques

The Cool Battery can
improve cooling
system efficiency by

Power off un-used slots,

variable fan speed 40-50%
based on ambient
temperature
ear Door Heat
eXchanger
80% heat load to water Can remove up
40% energy savings via improved to 100% of heat
cooling and power efficiencies load
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Compute Resource Innovations

IBM System IBM System  IBM POWER IBM BladeCenter IBM System  IBM iDataPlex
z10 EC %3950 Systems Storage

o
1

Up to 93% savings 64-core IBM Power™ 550 Uses up to 24% DS8000 can Cuts energy costs
in_energy costs scalability, now  Uses 91% less less energy than ~ consume up to ~ 40% compared to
and 46% less for x86 large energy and 98%  some competitors  31% less power duivalent _
space than some scale less space thana  Bladecentres. than compute power in
Single Core virtualisation 64-core competitive an enterprise rack
SEIVers competitors solutions

13 | © Copyright IBM Corporation
2008




Cool Blue:

Active Energy
Manager will
provide
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BM Active Energy Manager

Measure/Trend Power Consumption

= Determine the power (watts) is being consumed now

= Why assume label power?

= Power meter (internal) or PDU with watt meter (external)

Cap or Allocate Power Correctly
= Power consumed is a function of the HW options, OS, Apps and
App footprint application and the application data footprint
» Allocate power based on past history using power measurements:
= to match the need of each server
= to match the P/T limits of the Data Centre

Reduce power consumed
= CPUs can reduce power in periods of low utilization
= Save power costs

= A view of power consumption across the Data Centre using your
applications and workloads!

» Reducing your power/thermal requirements

» Reducing power consumption during periods of low utilisation
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Manage, Measure & Cool - IBM Southbury

Implement IBM Energy Management Solution and IBM
Rear Door Heat eXchanger for 10-30% energy savings

Client requirements

= Improve how to meter, control, and cap power
usage

= Actively moving workloads and power up/down
resources

Solution

= Power density of 200 watts per square foot

= Use of 2-3“Thermal Zones” for targeted power and
cooling

= Power and thermal meters to measure baseline and IBM Active Energy Manager
changes

= Rack based thermal cooling

Expected Benefits

= |Integrated Facilities and IT solution

= Rack Level Cooling Improves Efficiency 20-30%

= Match Cooling Load to Heat Load: 10-30% Savings
= Combined Air and Water or Refrigerant Cooling

= Reduces Equipment Costs/More Flexible Facility
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Cool - Data Center Stored Cooling - IBM Bromont

Implement innovative cooling technology to reduce operational
costs from the largest data center energy user by 45%

Client requirements

= |dentify and attach the largest areas of energy
consumption

= Reduce energy consumption and operating costs
of chiller plant supporting Bromont (Quebec,
Canada) site

Solution
= [Install “Cool Battery”

= Increase chiller utilisation by storing cold for use
throughout the day

= Leverage environment - free cooling

Benefits

= Reduced chiller plant energy cost by 45%

= QOver 5.3 million kwhr per year

= Demand reduction of approximately 1 MW
= Avoided need to install additional chiller

= Environmentally-friendly, non-toxic, no-
maintenance
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Energy Efficient Data Centre Summary

»Consolidate - Datacentre and distributed computing
environments

»>Virtualise - Maximise server, storage and network
utilisation

»Measure - Holistic integration between IT and Facilities
assets and energy

»Exploit - Innovative use of technology across the
business to reduce energy and carbon in other areas
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