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IBM Software for a Greener World

IBM Has Been Focused on “Green” for over 35 years

reduction in
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Information technology can contribute to improve energy
efficiency

IT accounts for ...

The Bad News: The Good News:
IT accounts for 2% of global CO, emissions IT can significantly contribute to control
and expected to grow to 3% by 2020 and reduce the 98% of CO, emissions

caused by other activities and industries

“...you can’'t make a product greener, whether it's a car, a refrigerator or a

traffic system, without making it smarter — smarter materials, smarter software
or smarter design.” Thomas L. Friedman

Source: “The Green Road Less Traveled” by Thomas L. Friedman, The New York Times, July 15, 2007, The McKinsey Quarterly, “How IT
Can Cut Carbon Emissions”, October 2008
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Software for a greener world

= People: optimize people resources and collaboration beyond
boundaries and reduce travel and physical estate costs

= Workloads: enable efficient execution of workloads with
processes and applications designed for green

= [nfrastructure: visualize, control and automate infrastructure
for energy efficiency; optimize operations by consolidation and
virtualization

4 © 2008 IBM Corporation



IBM Software for a Greener World

p - N
How Software make you “greener”?

Reduce commuting with

online collaboration and

increasing work from home
Virtualize the infrastructure to

reduce amou_nt qf IT staff Reduce business travel by
needed to maintain servers using online collaboration

Reduce use of paper by . Shift _V\{orkloads to
enabling business processes underutilized servers to
to use eForms and images _ reduce energy and floor
o Zl AR space needs

o : 2 Schedule execution of
Optimize business processes -
. workload to off-peak hours to
to reduce energy footprint
. use lower cost energy
and costs of operations

Optimize applications to
reduce needed IT resources

|

Infrastructure

Turn the power down when
work (transactions) slows and energy
down \
Optimize HVAC for hot spots : : :
to reduce energy Con_so_lldate and Virtualize to
eliminate floor space and

Compress your data to lower

consumption '
storage and server needs P compute infrastructure
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People actions impact the environment

U.S. Average
Behavior Breakdown

Driving and Flying 44.3%

People directly and p%
=

indirectly contribute to
E "ill

the carbon footprint from
the impact of commuting to
their physical office space
and energy requirements.

Home Energy 36.2%

Food and Diet 15.1%

Recycling and Waste 4.4%

Source: The nature conservancy

Workforce globalization allows Wide disparity in “habits”
us to compose world wide teams

= Employee efficiency is affected by
interpersonal relationships, teaming,
cultural differences and structure

= US releases 27 tons of CO, / year / person

= The world on average releases 5.5 tons
of CO, / year / person

= 44% of CO, release is due to driving

= Travel and face-to-face are seen .
& flying

often as the only viable alternatives
improve efficiency

6 © 2008 IBM Corporation



“ , IBM Software for a Greener World

People solutions from IBM Software

Enabling organizations to optimize people resources and collaboration beyond
boundaries to drive growth while reducing travel and real estate costs

IBM Software solutions help clients

= Enable work force to be flexible and mobile
with tools for virtual and home office

= Reduce travel, utilities and infrastructure costs for physical meetings, conferences
and events

= Gain benefits of classroom training without travel, paper, and physical
infrastructure

= Automate innovation process, leverage experts and communities to collaborate on
projects

= Enable multi-site software development and collaboration to reduce CO, emissions
from travel
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Collaboration for a Greener World

Energy-efficient email, calendaring and collaborative Ill |
application platform :

= Reduce need for F2F meetings

= Fewer servers required for lower power consumption,
Data compression for reduced disk storage

= Enable remote software development

Instant Messaging and Web Conferencing
= Technology-enhanced work/life balance

= Reduce travel, fuel and facilities costs

Efficient ways to reach colleagues, customers,
partners and suppliers
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IT and property infrastructure drive energy utilization

On average, 40% of energy use and Within the last five years, the total
emissions come from building amount of energy utilized by all
heating and cooling domestic US data centers has

US commercial electrical costs increased by doubled.

10% from 2005-06.4
Data centers have doubled their energy Uge in the past five years.

s N
Insufficient Cooling and Insufficient Power are key datacenter issues
Data center Server hardware Processor
TYPICAL USAGE RATES
Mainframe UNIX Wintel
80-100% 10-20%  5-12%
Performance,
Capacity/ Up to 92]%’ Resources
Idie
35_ Watt resource used at
Units : ( 5-20%
S S e = /e 30% average for
33 Units > ; (Power supplk : appl. load
Delivered* ’ LS SRR
N J
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Where does the energy go?

The data center energy challenge affects both the physical data center and the IT
infrastructure. IBM can help address both.

35 MMl Cooling systems-------- I Sl Electrical and building systems-------
:
30 ]
— 1
[} 1
= I
So 25 .
o v !
c 2 :
= ? 20 i
o0 :
==
% 5 15 :
= 9 :
5 10 !
S :
S :
I
0 1
Information Chiller/ Humidifier Computer Power Uninterruptible Switch/ Lighting
technology cooling room air- distribution power gen
tower conditioner unit supply (UPS)

Power use
Optimize IT Optimize Data Center
Infrastructure Active Energy Management Infrastructure
Energy Efficiency Energy Efficienc

Chart and data source: American Power Conversion Corporation (APC) white paper, © 2008 IBM Corporation

Implementing Energy Efficient Data Centers, #114, by Neil Rasmussen, 2006.



“ , IBM Software for a Greener World

IT and Property solutions from IBM Software

Delivering enhanced visibility, control and automation to optimize power efficiency
and enables clients to manage and maintain the lifecycle of assets

IBM Software solutions help clients:

= Monitor, report and manage resource to reduce consumed energy

Integrate management of I/T and facility equipment

Shutdown systems no longer in use

Dynamically manage virtualized systems to optimize utilization and energy
consumption (energy aware provisioning)

Deliver the required level of availability with less hardware or energy resources

Maintain and Manage lifecycle of facilities and IT assets for energy efficiency

Efficiently compress information to reduce storage

Intelligent Chargeback — aggregated power usage by business services

© 2008 IBM Corporation



Power

OrPowver cap

Respaonse
Temperature

EFower used

© 2008 IBM Corporation

Orrocessar Temp

@ %

B

= 04/20/07 15:29:55
04/20/07 15:28:10
04/20/07 15:28:25
04/20/07 15:27 40
04/20/07 15:26:55
04/20/07 15:26:10
04/20/07 15:25:25
04/20/07 15:24:40
04/20/07 15:25 55

= 042007 15:20:38

==L 04/20/07 15:28:38
02007 15:27:35

== 04/20/07 15:25:38
T 02007 15:24:35

04720007 15:29:39
0420407 15:28:20
0420407 15:27:20
T 0420007 15:26:29
04/20007 15:25:39
04/20007 15:24:39
04/20007 15:23:39
04/20007 15:22:30

020007 15:23:10
020007 15:22:25

042007 15:21:39
0420007 15:20:30
020007 15:19:30
020007 15:18:20

—
S 02007 15:20:38

0420007 15:21:40 042007 15:18:38
D4/20/07 15:20:55 : 04/20/07 15:18:38
04/20/07 15:20:10 - 04/20/07 15:17:38
D4/20/07 15:19:25 =2

D4/20/07 15:15:40
D4/20/07 15:17:55
D4/20/07 15:17:10
D4/20/07 15:16:26
D4/20/07 15:15:40
D4/20/07 15:14:56
0420407 15:14:11
D4/20/07 15:13:26
D4/20/07 15:12:41
D4/20/07 15:11:56
D4/20/07 15:11:11
2 {5 F20/07 15:10:25
5 Y2007 1500:4
: 5 F20M07 150856
: b r2007 1508011
2007 1507 26
2007 150641 s
F20/07 150550 = 042007 15:20:09
F20/07 15:06:11 —Ioaz0m7 151854
F04:20007 15:17:33

L@

o
-
2
j
®
c
@
s
O
«
.
2
D
©
=
£
o
7]
=
o

! 0cesndSOCKdp UAGEMTOO - QCEANS - SYSADMIN

)

DF‘Duuetcap
E P ower uzed
mE O x|

Orrocessar Ternpl

=]

I —F 0207 15:28:53

0420007 15:28:84
020007 15:27:20

— 02007 15:27 38

=

eratur

1]
L

=

0420007 15:26:24

T

FO42007 15:25:00
0420007 15:23:584
0420007 15:22:30
0420007 15:21:24

D Serer Availahle

2004 SERPuUESEEER

Admin console (power and performance data)
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Optimize Assets by Your Energy Usage w

=

= Optimize energy utilization of
assets and extend asset life

= Visualize data center thermal
dynamics and identify problem
areas

= Alert source for Facility and DC
“operators” of upcoming energy
problems

= Enable workflows that allow
you to create role based
automation of asset lifecycles

© 2008 IBM Corporation
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Improve Energy Efficiency of Storage

= Assess your storage usage and
utilize storage more efficiently

= |dentify data that can be freed to
create space on existing storage:

— Duplicate files
— Unused files

— Inactive files

— Temporary files

= |dentify data that can be moved to
more power efficient storage

= [nitiate automation to reclaim space

|Cycle Panels

Enterprise-wide Summary

as of 16:48 09.18 |Refresh

Enterprise-wide Summary

Filesystem Capacity
Filesystem Used Space
Filesystem Free Space
Disk Capacity

Disk Unallocated Space
Monitored Servers

11.77 Gh
6.89 Gh
4.88 Gh
27.95Gh
16.17 Gh
1

Filesystem Used Space

Unmonitored Servers 5
Users 9
Disks 1
Filesystems 2
Directories 1,083
Files 21,781 Network-wide
M Uused Space [llFree Space
Users Consurming the Most Space Monitored Server Summary
1] 5.72 Mb 11.44 Mb 17.17 Mb 05 Type # Filesystem Disk
Capacity Capacity
Windows NT 0 Nif MIA
Windows 2000 1 11.77Gh 27.95Gh
Solaris 0 N it
Linux 0 Wi A
HP-UX 0 Wi M
Esea“ AIX 0 NiA iR
-::;?i:sa HetWare 0 Nif MIA
Dhmnie Metwork Appliance 0 HiA Hif
Miancaster Other NAS 0 Nif MIA
Mpam Unknown 0 Nif NI
WJeffrey
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Workloads — Optimize your processes for Green

Enabling organizations to model and redesign business processes to reduce energy
consumption and improve the energy efficiency of operations

15

IBM Software solutions help clients

= Model and redesign business processes to significantly reduce energy consumption
and cost

Enhance energy efficiency of operations with automation

Gain deep understanding of application behavior to identify opportunities for green
iImprovements

Increase system utilization for improved power efficiency

Improve energy efficiency of applications by moving them to more efficient platforms

Take advantage of SOA to dynamically allocate and optimize workloads across
servers and applications based on the green criteria

Reduce paper form with eForm in business process

© 2008 IBM Corporation
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Paper Facts

IBM Software for a Greener World

= |t requires about 768 million trees to produce the world’s

annual paper supply

= The amount of new original information stored on paper increased

36% between 1999 & 2002
» The vast majority of this increase is from the creation of

office documents

= The virgin timber-based pulp and
paper industry is the third greatest
industrial emitter of global warming
pollution.

= A typical office disposes of about
350 pounds of wastepaper per
employee per year

Natural Resources Defense Council
http://www.nrdc.org/cities/living/paper/default.asp

= 1 tree = 8,333 sheets of copy paper

= Average U.S. office worker prints
10,000 pages per year
Lexmark Press Release, May 2006

= U.S. used 8 million tons of office
paper (178 million trees) in 2004

NADEP North Island; Environmental Program Office, 2005

© 2008 IBM Corporation
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IBM Software for a Greener World

cutting costs and carbon emissions and streamlining compliance with IBM
People

Improve carbon footprint
by directly reducing trav
for collaboration

Imize processes to
)rove energy efficiency
I comply with regulations

Consolidate,
Virtualize, Compress
and maintain to
reduce energy costs

42% of IBM’s employees do not regularly come into an office
saving $100M annually in real estate costs

% HusataSaved $70k on one training event by avoiding travel
| Lotus. software I

Workloads

Reduced average process cycle time by 50% \

Using SOA to drive energy efficient processes

@ Delaware Eleciric Cooperative

ROHM:HRRAS

Consolidating 3900 > 33 System Z servers providing
an 80% annual energy savings

Optimized policies and practices to enable regulatory
and legal compliance

WebSphere Rational BTy

Information Management

Achieved data compression rates of 83%
remati<CONSOlidated 11 servers down to 3

Saved 90K tons of CO2 with resource planning

40 to 50% reduction in floor space, 30% reduction in

power and cooling costs
Information Management [J

LI [N software
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