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What does an efficient, ‘Green’ data centre mean?

Not everyone thinks ‘Green’
More likely “Virtualisation’

" ‘Optimisation’

m ‘Energy efficiency’

: ‘Out of Power or Space’
- ‘Reduce

operational cost’

What does the message ultimately mean

= Data centre optimisation and utilisation

< Power & Energy efficiency (measuring, collecting, analysing, visualisation)
< Data Centre Virtualisation

< Effective management of the facility and IT as a holistic entity

< Increased agility to meet business priorities and demands o
“We’ve only ever been told to perform, but never efficiently”
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Multiple new factors are driving Organisations

Costs Regulatory Mandates

Increased regulatory scrutiny, with

Oil reaches $135 a barrel government regulations around water

May 2008 usage, carbon emissions etc
< Operational
h - Worl_(loaq G_rOWth ) Capacity shortages for data F5Ts
“ AJI Growth in Application and Business centre power and cooling are !
1#/+ = jworkloads doubles every 2 years [ limiti bility t d
Q Il driving the need new servers, DASD, Mot e P Lo T A e R 4o el
power and cooling
Social & People Cultural Shifts

Demographics changes and global
teams require collaboration across
cultural, generational and
geographic boundaries

Q: Customers have started evaluating
= the green credentials of suppliers
“and products
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Extended Attributes of a Greener Organisation

Virtualize | Cool
y Ee
novative

structuxe

Optimised People resources and
collaboration beyond boundaries to drive
business growth while reducing travel and
physical real estate costs

Efficient execution of business Workloads
with processes and applications designed
to maximise energy efficiency while
meeting business needs.

Visualisation, control and automation of
Infrastructure to deliver a power efficient
organisation. Leverage consolidation,
virtualisation, and optimisation.
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So how can Software make you Greener? m—
educe commuting wi

online collaboration and
increasing work from home

Virtualise the infrastructure to
reduce amount of IT staff
needed to maintain servers

Reduce business travel by
using online collaboration

Reduce use of paper by Shift workloads to
enabling business processes underutilised servers to
to use eForms and images reduce energy and floor
space needs

Optimise business processes ’ Schedule execution of
to reduce energy footprint workload to off-peak hours to
and costs of operations : \ use lower cost energy

| I IBM Project’
N— @
N\ vimsizecoo Y

Turn the power down when
work (transactions) slows

down

Optimise HVAC for hot spots : : :
Consolidate and Virtualise to
- to reduce energy . .
Compress your data to lower consumoti eliminate floor space and
ption .
storage and server needs compute infrastructure
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IBM Software for a Greener World

People
* Online collaboration (IM, Web Conference etc)

WebSphere ELiENE
Information Management

P———
- T software

Lotus. software
RV EIN software

* Online learning
* Multi-site software development coordination

Lotus software
ELOTEN software

o T
solinions

Workloads

* Business process modeling and redefinition
* Processes with eForms and images 4
* Human task automation

* Dynamic workload distribution

» “Green” SOA efficiencies

* Application consolidation

* Energy cost allocation and billing

Infrastructure

U R B Y software

» Consolidate and Virtualise IT

» De-duplicate and compress Information

 Tiered storage

* Optimise IT and Facility energy use

* Maintenance schedule and status tracking

* Energy use measurement and reporting

» Secure, traceable, categorised and indexed
information
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-

-rmprove carbon footpri
by directly reducing tre
for collaboration

ise processes to
)ve energy efficiency
omply with regulations

Consolidate,
Virtualise, Compress
and maintain to
reduce energy costs

IBM Software for a Greener World

pliance with IBM

% 42% of IBM’s employees do not regularly come into an office

Celina Phone Calls Reduced 50%, Headcount reduced 30%

| Lotus. software '

Workloads

Reduced average process cycle time by 50%

o o ~ Using SOA to drive energy efficient processes
WA e ke Az Loagredee

Consolidated 3900 -> 33 zSeries servers providing
80% annual energy savings

| Optimised policies and practices to enable regulatory

ROHM:HRRS I o
0 5% and legal compliance
Information Management I LD LY software Rational.

Achieved data compression rates of 83%
@ weber AltomotviConsolidated 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 y.

Information Management

L[ (N software
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IBM Software for a Greener World

/ - -

5, son" S
22 J2EE

\

- Phone calls reduced by 50%

- Head count reduced from 245 to
170

- Savings of more than $3 million per
year - Web based processing

90% of new business, 85% of claims
received via web

“People

= Enable work force to be flexible and mobile with

tools for virtual and home office

—Lotus Notes and Domino Web Access, Lotus
Sametime and Sametime Unyte

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

—Lotus Sametime, Sametime Unyte

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

—Lotus Connections

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

—IBM Learning Accelerator for Websphere
Portal

Enable multi-site software development and
co//%borat/on to reduce CO2 emissions from travel
needs

—Rational ClearCase, BuildForge, Functional
tester and Performance Tester
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IBM Software for a Greener World

ROHM:HRRAS
Optimised policies and practices for efficient and
cost-effective management of ever-proliferating
electronic data required for compliance with all

Energy cost savings
of 25 - 40%
Hardware cost
savings of 25 — 40%

Reduced average
process cycle time
by 50%

= Workloads

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

— IBM FileNet BPM 4.0 Suite, WebSphere Business Modeler,
XVg::Sphere Process Server, IBM Process Management with Cognos

= Reduce use of paper by enabling business processes to use eForms
and images

— Lotus Forms

— IBM Commonstore, IBM FileNet Records Crawler, Web Content
Manager

= Enhance energy efficiency of operations with increased automation

— Tivoli Process Automation (CCMDB, Service Request Manager,
Release Process Manager, Provisioning Manager etc)

= Gain deep understanding of application behaviour to identify
opportunities for green improvements

— ITCAM, WebSphere Virtual Enterprise (J2EE)

= Increase server utilisation for improved power efficiency

— Tivoli distributed Workload Manager, Tivoli Provisioning Manager,
WebSphere Virtual Enterprise (J2EE)

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

— WebSphere Asset Analyzer, Rational Transformation Workbench,
Rational Business Developer, Rational Application Developer,
WebSphere z Portfolio

= Comply with environmental regulatory requirements with reduced risk

— Maximo Spatial, IBM Compliance Warehouse for Legal Control,
Tivoli Business Service Manager, Portal Dashboard, WebSphere
Modeler

= Allocate energy costs to delivered services
— Tivoli Usage and Accounting Manager
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IBM Software for a Greener World

Up to 40-50% energy savings in typical
data centres- $1.3M / yr savings

Double your IT capacity in the same
energy foot print

= Infrastructure

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

— Tivoli Enterprise Asset Management, Tivoli Asset
Management for IT

Monitor, Report and Manage resource to reduce
consumed energy

— Tivoli Monitoring for Green Energy, IBM® Systems Director
Active Energy Manager, Tivoli System Automation, Tivoli
Dynamic Workload roker, WebSphere Virtual Enterprise

Decrease storage and server footprint with mail
co&np?essmn, file share, de-duplication and attachment
reduction

— Lotus Domino, Lotus Quickr

Reduce data storage requirements with data
representation

— DB2 9 with Storage Optimization Feature

Shutdown systems no longer in use
~ TADDM, IBM Optim

Virtualise and consolidate servers, increase utilisation
and reduce energy and floor space needs

— zSeries, TPM, IBM Director
Optimise DB queries to reduce server needs and save
energy

- DB2
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How is Datacentre Power Consumed?

Data Centre

IT Resources Utilisation

Power an Cooling Power supply, memory,
fans, drives . ..

<W data center «—( X2 )— 16 W equiv IT power 4—(x3 }— 5 W equiv processor *—(x5 }— +1 W equiv. used ressource

*Insufficient Cooling or Insufficient Power is the key datacentre issue

* Energy costs consume approximately 10-15% of most IT budgets and
its rising

Source: Gartner, Springboard research
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Energy Service Management Capabilities

Optimise your enterprise
for energy efficiency

How much power am | using?

= How much money can | save by

reducing power?

= What services are costing me

the most in power consumption?

= Can | change and still meet my

service level agreements?

= What should | do first?
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Tivoli ‘Green’ Service Management
An Integrated Approach to controlling energy costs

Visibility Control Automation

See your Manage risk & Build agility
business compliance into
Operations

Provide unified views of Establish policy-based Implement closed-loop
data centre resources, IT management to ensure monitoring and management
services, and costs in the efficient use of available to ensure optimal power

context of energy resources and consumption as workloads
capabilities while vary across business cycles.

maintaining service levels
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Seize control with Energy Management Software

IBM Systems Director
Measure & Trend Power use Acti yE Y
= Measure actual energy usage and ctive nergy anager
cooling requirements
= Provide energy billing metrics e T T —
Manage Power Allocation o T
= Optimise usage of power and cooling
resources

Automate energy management

= Control power consumption

= “Cruise control” for power consumption of B 1/ BC S
servers . BDirector Family

= Service level automation

4\
I vaME13 LY

J

.
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Tivoli Monitoring for Green Energy

Now all your IT compute data plus all your facilities metrics in one spot!!!

i LF TR LR - = =2 - ]
T

Visualise the power consumption

L E|'.|.Ll3.-1'|-_|['.:'i.i'l..l"| Flwde~SAIFVE TR,
1 =

and thermal signatures of data
centre resources

= Alert operators and facility managers
before servers reach critical energy
and temperature thresholds

- T = Automate and control server’s
STt energy usage to optimal levels

[ o e wr A |nCIUd|ng trlggers to 3rd party partnerS

New Partner Ecosystem Announced May 08: @I vmware: Johnson 2

Controls

E;T.N APE (La osisoit.  Aonlldd SIEMENS ENEE
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Gain Visibility to Energy Usage

New energy Optimisation reports included in ITM Tivoli Monitoring

Tivoli

Data Center Power Usage

Period 1 Begin Start:
Period 2 Begin Start:

Feb 1, 2008 12:00 am
Mar 1, 2008 12:00 am

Period 1 Begin End:
Period 1 Begin End:

Feb 28, 2008 11:59 pm
Mar 31, 2008 11:59 pm

| |
Infermation
Resource Power Consumption Cost Carbon Emmission CPU Utilization
Previous  Current Previous  Current Previous  Current Previoys  Current
Servers (120/120) 57,024 39,917 + 6,273 § 4,192 144 103 20% 23%
Storage (40/40) 109,085 81,813 $12,000 § 9,000 275 211 T [{F)
Metworking 72,723 58,173 $ 8,000 § 6,400 183 150 T [F)
Fatilities 100,000 85,000 $11,000 § 9,350 252 219 T )
Total 338,832 264,900 $37,273 $28,942 854 684 [ ]

Power Consumption

Cost

Carbon Emmission

800 |
600 I
400 I

100 I
gl
Resource Peak Usage Off Peak Usage Weekend Usage
. Servers . Servers i
AP Website Pool 1743 1012 4002 3004 3300 3012
. Storage . Storage | Me/Ls website Pool 16432 8022 6203 7013 4114 4201
Intranet Poal 4204 3892 12032 5230 102 32
|:| I etwo rk |:| Metwark | Development Poal 1390 1321 3789 1236 123 32
N N Total 23269 14247 26026 17473 7729 9197
] Facility ] Facility
30000
25000
20000
mWeekend
15000 @ Off Peak
o Peak
10000
. =
AP Website Fool | MNALA WWebsite Intranet Fool Development Fool

Track and trend changes in
energy usage over time

Combine different data
types and energy usage into
a single report.

Obtain information needed
to qualify for power
company or government
rebates and incentives
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Advanced Control and Automation of the Data Centre’s
Energy Usage

— W
[ Tivall £S5
| Data Ganter Powar Usage and Expendituras
Current Enviranment Optitalzed Environment

| Linits Costs Uniits Costs

MUmMBEr of pirysloal Servers 1450 43

Server POWER USANE fer yEar (K] 009§ 26050 152864 | § 13515
Azzavistad Faclities poser Usans per year (K 464000 | § 44,000 418,400 | § 37400

Carbon EMISsing per year jtons CO2) 3674 7905

Starage Irfrastructure 1,080,953 | $120.000 721275 § B00MD
Metwarking Infrastruchure TIT269 330,000 363637 § 40000
Admirestration Personnel required par year g $460.000 2 $160.000

e hirceeare f upgrades nesdeil 4 5 0.0m

O Lieersing per yes 150 415000 45 § 4500

.\ﬂrm;d Machine Software per year i) g 44500

Cther Sollvare A5 § 45m

Tatal per year 2510318 3TE4 080 1625178 $352.415

L - - o —— i —————
Porwis Canstenption (k) Carbon ErEsions [1oms C0g) Total Costs ()

| Currest Ersaonemest
‘ . . [ Opimizzd Ervdronment

Compare current power
utilisation and costs to the
optimal configurations

Model incremental changes to
analyse how the data center
environment will change

New energy Optimisation reports included in ITM Tivoli Monitoring
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IBM Service Management’s Green Data Center

Using Green Data to accent Tivoli’s existing event architecture and data model
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Green Business Services

b i T8 Fhe *' = llluminates the impact of energy issues on
e | —————— the Tivoli Business Service Manager
— T S— product dashboard
i A N
' w:i;f S 1 = Provides integrated business readiness
G | EEEEEE 1 .
HEE dd 4 4 across IT and the facility
y: ) — 1 159, -T LT |
TEER b e r|-~|¢! o lr
e L l 1 = Meetand throttle energy usage based on
s T ok _
“;_T i e el A —— service level agreements
=
L = Alert and event on brownouts to move
Tk m
— " workloads based on thermal dynamics of

Gan . f— — L the businesses data centres
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Consolidate, Virtualise, and Optimise by Provisioning
with Energy Intelligence

= Provision new servers as needed
SR ~w==  jnstead of keeping servers active in
e e e Standby mode via Tivoli
""" Provisioning Manager

= Calppes il "
* Welcome fo Tivoll Provislaning Manager

+ RS M TaPET
+ wdTeiae B Eawnd

s PERDmeen @2 = Utilise virtualisation to increase
R I = utilisation of individual servers and
o I R T eliminate unneeded servers.

it okt

L e Bk < el Bepday

{5 o Suar ?@ Cnsilg -l 18 SLLTR
3 4 AREP

fsterage faar Ui e s

e = Move workload to alternative data

il Maragn Dsmywry
H Hanage TeTplms:
IFLELITE B

e centers where energy is less

Faperit

A _ expensive or less constrained.
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Chargeback by kW, Power trends and Thermal Metrics

N .

In
G- O 2GSy 2 5 H B

B T T I T R T Y1 Y N T P WO TP S B

bk - ¥T - A ] % g B R @i = AT = DR g r He s b s Thmm, = £ s opmed s 2o, - B
I e e vk L ir

- L ;II'{I A4 U TF

Tmr

IT Expenses by Account

FEHL

0K 7

L

CEIR

N -
e -
e Lol

[H:

7 * :‘#.9'{} ""I ;";ﬁ -“F‘ﬁu‘;‘a"f ei-?ﬁ.,f

P .\
o
R A R

Aggregate power consumption data
and determine cost of power via
Tivoli Usage and Accounting
Manager

Set a benchmark for energy usage to
better track improvements

Report on the amount of power
consumed, when it was consumed,
and which services consumed it

Introduce power utilisation
accountability
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Optimise assets by your energy usage

B Prpowwm P Pled ol

. WerTae e gimned

bk B St el = o2 gl TR e SR [ R TR )
Caresn itz
Prreann  CaDPTRTVE [k gtz e L | ihanqed e CATE Eirdik
Thjac  VaOROORDER Chamged fons  RI06 255 0M | =
Brausae Swdidni e
SN XE e E L] z 7 - &+ = [
&
[ » [ P H —
a R Har

%

P [RE | mmieroiume s oo - 1

= Optimise the energy utilisation of your assets and extend asset life based on
energy utilisation via Tivoli Maximo Enterprise Asset Management

= Visualise the thermal dynamics of the data center 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
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Infrastructure Management from IBM Tivoli
Optimize your infrastructure by blending IT and Facilities capabilities

[ ]
|
|
"
f
]
[

=

1 i

New IBM Tivoli Monitoring | == New IBM Tivoli Asset
Green Energy Adapters i g 1700 Management spatial
= jiiteerreT

visualisation

Data Centre - L o Facility
Infrastructure Assets Infrastructure Assets

Tivoli Green Management
(Monitor, Measure and Manage) o

ﬁ Tivoli Software
IBM® Systems Director

and Active Energy Manager

SYNAPS=NS=

ou |

b, B bnnidar kn

3 Party Servers
and Storage

&l vnware
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Some examples ...

saving money, space, energy, carbon




Virtualise - IBM Data Centres

Client requirements

Solution

Benefits

| IBM Software Group | Tivoli software

Improve operational efficiency and risk management while
reducing energy usage by 80%

Needed to reduce systems management complexity Tivoli Initial priority for consolidation

] N A ) to Linux on System z
Needed to increase stability, availability, and provide
world-class security

Improve operational costs and energy efficiency m

Consolidate 3,900 servers to 33 System z
mainframes

Migrate servers delivering largest savings first
Eliminate assets with lowest utilisation first

Aggregate by customer work portfolio to leverage
strong customer buy-in WebSphere

Focus on freeing up raised floor space (30xoffice
cost)

Provision new applications to the mainframe w

Lotus

Annual energy usage reduced by 80%
Total floor space reduced by 85%

l'E;E:::":... E s o l-:+ = {-‘-!_-:‘ - '
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Virtualise — Rationalization at UPMC

Maximise service level and mitigate costs by saving $18-22M
over 3 years with Wintel, Unix and storage virtualisation

Client requirements
= Server growth 4x in 5 years — data centre chaos
= Centralise IT services and consolidate data centres
= Free up space to produce revenue — more hospital

beds
Solution
= Wintel and Unix virtualisation
= Reducing from 40 storage databases to two University of Pittsburgh
centralised SAN arrays Medical Center
= Consolidating 1,000 physical servers to 300 IBM
servers (multiple platforms) “These accomplishments help position UPMC as
a leader in the adoption of server virtualization
Benefits: $18-22M savings over 3 years technology among health care provider
= Virtualisation saved $9.8M in first five months organizations...will fundamentally alter how IT
= Utilisation rates increasing from 3% to 80% per is deployed and managed in the industry
server - Health Industry Insights, IDC, January 2007

= Server capacity increase by 150%
= Maintained flat infrastructure support staff
= Create hospital space
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Cool - Data Centre 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% e
— Over 5.3 million kwhr per year COOLING SYSTEM WITH PN
— Demand reduction of approximately 1 MW i s ‘.‘
= Avoided need to install additional chiller | cooune/
= Environmentally-friendly, non-toxic, no- - @ @6_ CHILLER | _ _HTWE"
maintenance e . L.—-bh--‘ - i J-._ .I"I




| IBM Software Group | Tivoli software

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
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

LTUALIZ, L
&

Y Ar

1

_

Sy stems "4 o
irector Family :

J 2

L.
"""""
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Environmental responsibility is a core IBM value
Awards & Recognition

New Goal Extension BEST 5= Ezzzz

Workplaces 2004, 2005, 2001
P 2006 v s

Q The Climate Group
2005

all USEPA

Further extend IBM'’s early for Commuters™ :
2005 Cllmate.
accomplishments by reducing CO, CLIMATE vl 2005 Jrotection Groen Power
. . . . 5 EEADERS 1998 and 2006 Purchaser
emissions associated with IBM’s ’ - Award 2006
m Green IT Supplier of the Year 2008
energy use 12% from 2005 to 2012 Green Infrastructure Project 2008 IBM & DEFRA
via energy conservation, use of EnVII’OI’] mental Efforts
renewable energy, and/or funding CSr'ZZ‘r‘an'

Charter

CO, emissions reductions with Me';'g;; FEGYERR

Chicago Climate Exchange

=3
Charter ‘:"\xs'l'nart%)’_
Charter ¢ . member  Transport Partnership
Member : 2003 b Davikdaitl w T PEETE0 Fale Add wiy
2000 5 IS/,
: g

Renewable Energy Certificates or

WRI Green Power Market
Development Group
Charter member 2000

Gobarciiai | CLIMATEY
® ciovarcsii LEADERS

Business Environmental U 8. Erreirandmantal Protectionn Agendy
Leadership Council Charter Member 2002

comparable instruments.

1605(b) voluntary
emissions reporting
since 1995
CARBON DISCLOSURE PROJECT

Since inception

Long History

600 —
Between 1990 and 2005, s '\ 1998 Became the first semi-
IBM’s global energy - conductor company to -
conservation actions 4007 \ set a numerical target
rediiced or avoided CO 300 - for PFC emissions reduction

2

emissions by an amount 200 — . n m
equal to 40% of its 1990 100
emissions. 0 ' I I | | |

2000 2001 2002 2003 2004 2005
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Get Started now with today’s benefits !!!

Peo P le = Reduce business — client travel with online collaboration
. o Lotus. software
Reduce employee commuting
= Reduce energy for training
Workloads * Replace paper forms with eForms in business processes

Increase automation to achieve more with less energy

Model, automate processes and workflows, and gain end to
end process visibility

Take advantage of “green” SOA to dynamically allocate and
optimize workloads across servers and applications

Charge Back Accounting for services consumed

Comply with environmental regulatory requirements

WebSphere ELiENE
Information Management
Tivoli

Lotus. software
E BT software

Infrastructure

“Smart” consolidation, virtualisation and optimisation
Integrate management of your IT and Facility equipment

Efficiently compress information to reduce storage
requirements

Model energy usage by Asset and Location

Monitor energy usage against Thresholds

Lotus. software

i [N software
Gl software
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Green Data Centre Software Summary

Visibility Control Automation

See your Manage risk & Build agility
business compliance into
Operations

Provide unified views of Establish policy-based Implement closed-loop
data centre resources, IT management to ensure monitoring and management
services, and costs in the efficient use of available to ensure optimal power

context of energy resources and consumption as workloads
capabilities while vary across business cycles.

maintaining service levels

www.ibm.com/software/green




