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Overview of The Green Grid
e Mission
e Community of Members

The Green Grid Activities

e Metrics

e Tools

e Training

e Collaboration

The Green Grid in EMEA

e Technical Projects
e Communications Projects

Next Steps
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The Green Grid

A global, non-profit consortium dedicated to
developing and promoting energy efficiency
for data centres by:
— Defining models and metrics that are
meaningful and user-centric

— Developing standards, measurement
methods, best practices and
technologies to improve performance
against these metrics

— Promoting the adoption of energy efficient
standards, processes, measurements, and
technologies

An open consortium bringing together
industry leaders and end users from critical
segments of the data centre ecosystem to
develop a unified global voice around data
centre efficiency

11 K
HeNN .
« mm + the green grid
memm -

Copyright © 2010, The Green Grid



Who's In The Green Grid?

T s )
Board of AMDI1 APC peil EMC [i) ZEE
Directors @ Microsoft ORACLE )
~
I BT plc sInterxion
30+ ContrIbUtor *Digital Realty Trust *Sungard
Mem beI‘S *Google *Thomson Reuters )
*Bloomberg *Host Europe
125+ General *Dimension Data *Keysource
M em be IS *Facebook «Savvis

- *Canada Revenue Agency <IDA Singapore
1 2 + ASSOCIate *Danish Electricity *Masdar

Mem beI‘S Saving Trust Stanford University
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Members Community

BOARD MEMBERS
AMD

APC

Dell, Inc

EMC

Hewlett-Packard

BM

Intel Corporation
Microsoft Corporation
Oracle America
CONTRIBUTOR MEMBERS
1E

3Com Corporation

AEG Power Solutions Inc.

AT&T
Autodesk

British Telecommunications plc

Chatsworth Products
Cisco Systems, Inc.
Digital Realty Trust
Eaton

eBay Inc.

Emerson Network Power
Fujitsu Limited
Google, Inc

Hitachi, Ltd.

Interxion

ITOCHU Techno-Solutions
Nationwide

NEC Corporation

NetApp

Nomura Research Institute, Ltd Cadence Design Systems, Inc.

TI1TE
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NTT Facilities, Inc
Sprint Nextel

SunGard Data Systems
Symantec Corporation
Texas Instruments

The Uptime Institute

The Walt Disney Company
Thomson Reuters

Carpathia Hosting, Inc.
(ofc]]

CHLORIDE

Citadel 100 Data Centers Ltd
Cnet Training

CommScope, Inc.
CommVault

Computer Science Corporation

Tokyo Electric Power Company Consonus

Trane

Verizon Business
Vmware, Inc.
GENERAL MEMBERS
42U

7x24 Exchange International
Active Power

Adaptec, Inc

Advanced Data Centers
Afco Systems
Alcatel-Lucent

Allstate

Altron

American Internet Services
Anixter
Antares Mangement Solutions

Atos Origin Nederland
BigFix, Inc

Bloomberg LP
Broadcom Corporation
BULL SAS

C&D Technologies, Inc.

green grid

CoreSite, LLC

Corning Cable Systems
CRAY INC

Critchfield Mechanical Inc.
Crossbeam Systems Inc

Data Center Consultores S.A.
Delta Products Corporation
Dimension Data

DLB Associates

eBusiness and Resilience
EDSA Micro Corp.

GE Digital Eneray - Power

Nexsan Technologies

GlassHouse Technologies (UK) Nlyte Software

Glumac, Inc.

HCF Australia

HITT Contracting Inc

Host Europe GmbH
Huawei Technologies Co., Ltd
IDC Frontier Inc.

Ideas International Inc.
INDILINX Co., Ltd.

INS Sudlows Limited
Internet Initiative Japan Inc.
Intransa, Inc.

IP Infusion Inc

ITM Communications Limited
Juniper Networks

KDDI Corporation
Keysource Ltd

KPN

Lee Technologies

Emerald Telecom & Data Cente LNA

Energy Trust of Oregon

Equinix, Inc
e-shelter facility services
Evoswitch Netherlands B.V.

Exelon Corporation

Extreme Networks

Facebook

FedEx Services

FICO

Forsythe Solutions Group, Inc
Fujitsu FIP Corporation

Lockheed Martin Corp

LSI
Macquarie Telecom Ltd
Mardix Ltd.

Mazzetti Nash Lipsey Burch
METANET AG

Migration Solutions Ltd.
Modius, Inc.

National Semiconductor
NaviSite Inc.

Net One Systems Co., LTD

NTT America, Inc

NTT COMWARE Corporation
NTT DATA CORPORATION
Ortronics

OSlsoft, Inc.

Panduit Corp.

PEER 1 Network Enterprises
PG&E

Prism Power Limited
Proteus Industries Inc.
Qlogic

Quantum Energy Services &
Technologies, Inc.
RACKWISE

RampRate Sourcing Advisors
Raritan, Inc.

Rothstein Kass

SAKURA Internet Inc

Sawvis

Sentilla Corporation

Server Technology Inc

SGl, Inc
Sify Technologies Ltd
Socomec UPS

Storwize Inc

Stulz Air Technology Systems
SYNNEX Corporation
Synopsys

TATA Communications
TEAM Technologies, LLC

TelecityGroup International Ltd

Telvent
Teradata

Teridian Semiconductor Corp
Terremark Worldwide, Inc.
The Bank of New York Mellon
TIS Inc.

Triangle Computer Services
UK Grid

University of California, San Diego
Verne Global

ViaWest, Inc

Willdan Energy Solutions
Wipro Technologies

WiT JAPAN Co., Ltd

Wright Line LLC

Xiotech

ZT Group Int'l Inc

ASSOCIATE MEMBERS
Bryant University

Canada Revenue Agency
Danish Electricity Saving Trust
Dept of Finance & Deregulation:
Australian Gov't Info. Mgmt. Office
Excom Education Pty Ltd

IDA Singapore

Knowledge & Development
Authority

Masdar

New York Power Authority
Philadelphia Gas Works
Stanford University

The University of Notre Dame
University of lllinois/NCSA

187 Member Companies
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Advisory Council

* Represents the end user community and serves as
an important advisory body to the Board of Directors

g atat & Y D Nationwide’
E On Your Side”

The @M’%&p Company V

veri
THOMSON REUTERS m
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The Green Grid Activities

e Metrics

e Tools

e Training

e Collaboration

HEEN-
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Metrics, Tools, Training & Collaboration

Metrics Tools

e PUE & DCIiE:  Power Configuration

Usage & Reporting Efficiency Estimator
Guidelines e Free Cooling Tool and

Maps
e PUE Estimator (coming

e DCP Proxies
soon)

Training Collaboration
e The Green Grid e Industry, End-Users,
Academy Governments,
Universities
¢ Global Scope
11 K
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HE- the green gn
HeENE ected to efficient IT Copyright © 2010, The Green Grid 8



Metrics

Metrics

Training Collaboration
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PUE Defined and Refined

Total Facility Power or Energy

PUE =

IT Equipment Power or Energy

Point of b S ehole

Measurement

Report Your PUE

Trark you for your ntzrezt it repodting your FLE. Trerz are bwo ¢ assifcations for repoding PUE tz Tre Srzer Grid,
thaw are” Recis-erad =nd Certfiad - Fyoowizh =0 Registes your PLF wth The Grezn Gd, pleasa £l s al renuires
irformation (cenoted with n stzrizk). Tields marked with two zstzrizks ars requrec for cztifed clazs ony. Tieds
wit~out azterisks zre for daza col ection purposes only anz are not roquircd. f you wisa for The Grzen Gric to declare

F req u e n cy of vour faril ty s PUF as Caifed, pleasa be sure 1a 9l oot al of tre "Ceiieation Vieshod Usad” sacticn
s M ea Su rem e nt 7o brtter urderstenc the dffzrent clazscs of reperticg your PUE, pleasz refer 1o the be ow chart:

Cleee Daecription Eenefit to Reporting Jrganizsficn

. A publcy reporled resul w b clains of uloeing TGS
Inrengirar
gudclinca TCG wl acd zommend on un-zcogrized resuks

A publicy reparled rzeul by Dz ozpe ling viga izalen darin
pber e §E ! HEInMn g AANTANN CAr LR standard

i wt they “olowed TEE'z neaeusmart -sccmrmendzstions snd
i - Fepuilzd tmalzraks ror The Grzen Grid o exalin
rn namencEnre gudenes 160G wi ant corrent nn H2pned
- e precaee ad reeute be audienca.
=i = o= reslls.
i
S Ht A publry Teprten rARNT, Wl ey rapo- contextiz] data [itwal regeiranon of resnren res i
ea S u re m e n Feyis el prowidzu L3 TGS by e resurling organ zalion W TGGs dala Feceil ol a regishelivn number Tom TGG
caTtar serformence datasEes. Link w0 pablc repart data “ron TGG'e webets.
A publicy reported resut, with key addtionz| data ~equired for Albeve s azpicabls o registered -sauts,
Cerlifiad third aerhy validaton o carifcation of reeJle, arovided 0 TG plie, coneidsratien of resorted reeate in
by e rescrung orjen zabon. tutire 160 awerd O recognien progrems.

Sources: The Green Grid Metrics: Data Centre Infrastructure Efficiency (DCIE) Detailed Analysis (white paper #14)
Usage and Public Reporting Guidelines for The Green Grid's Infrastructure Metrics PUE/DCIE (white paper #22) 10



The Green Grid Metrics

¢ PUE - Power Usage EffeCtlveneSS PUE: Power Usage Effectiveness

DCE: Data Center Efficiency

« DCIiE = Data Center Infrastructure Ep—
EffICIenCy iy D{:mand from grid )

° DCeP = Data Centre Energy Facility :3:g.chgear Equipment

Power Power

Productivity " backup |

« Etc.

Cooling

* Chillers
* CRACs
s Etc.

More information on TGG metrics is
available at: PUE = Tatal Facility Power

“IT Equipment Power

1 _ IT Equipment Power
PUE ~ Total Facility Power

DCE =

EEN-.

H-EE
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Metrics

Training Collaboration
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Data Centre Efficiency Tools

11
H* = . 8
« mm + the green grid
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PUE Reporting Tool

Power Configuration Efficiency
Estimator
PUE Estimator (coming soon)
Free Cooling Tools

* European

« Japanese

* North American Update

Fower Configuration Eficiency PUE Estimalor
Estimatar

GRUE
Configurition !

|||||||||||||||
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EMEA Free Cooling Tool

meEm )
« mE« the green grid
E-ER ?

Free-Cooling Estimated Savmgs‘

Amsterdam, EHKD

AmstrdmSch, EHAM
Deelen, EHDL
Eindhoven, EHEH
Enschede, EHTW
Gilze-Rijen, EHGR
(Groningen, EHGG

—| eeuwarden, EHLW

COUNTRY: NETHERLANDS -  CITY
DEGREES IN; i
g CELSIUS
DRYBULB TEMP THRESHOLD (DEG): 7 270  NOM
DEWPOINT TEMP THRESHOLD {DEG): 7 150  NON
REL. HUMIDITY THRESHOLD (%) 7 NONE

DESIRED CHILLED WATER TEMP (DEG): 7 :l 30

Maastricht, EHEK
Rotterdam, EHRD
Soesterbrg, EHSE
Walkenburg, EHVE

Al -mterdam, EHKD UFPLY AND RETURN AIR [

ALLOW HUMIDIFICATION [

= Wieland, EHVL
= i f
CODLING SYSTEM APFROACH TEMF [DEG: 7 3.0 Volkel, EHVK
Woensdrecht, EHWO
DATA CENTER IT PFOWER gy 7 1 HOURS MEETING CRITERIA FOR FREE-&IR qong
cooung: 8123
FOWER USAGE EFFECTIVENESS [FUE)
TETAL FACILITY POWER {kW): ESTIMATED SAVINGS USING FREE-AIR o oon non
CVERHEAD POWER (W) 7 |- SRR '
FERCENT OF OVERHEAD FOWER FOR GOOLING _—— ] ww
SYSTEM (%) 7 =2
PERCENT OF CODLING SYSTEM POWER FOR .o oo
CHILLER {3): 7 L | HOURS MEETING CRITERIA FOR WATER
PERCENT OF COOLING SYSTEMPOWERFOR 5n—— oo 0 SIDE ECONCMIZER:
TOWER (%) 7 i
PERCENT OF COOLING SYSTEM POWER FO‘R i; = 5 I‘:‘::_l . ESTIMATED SAVINGS USING WATER SIDE W
FOR PUMPSFANS () 7 50— ©E ECONGMIZER:
PERGENT OF OVERHEAD POWER FOR POWER -———

LOSSES and LIGHTING (%) 7 =k | et

TRH:COST{E per W) ? 0132
HmEN- EN:EEEE
"X 1 +IEEE-EN
cHN- the green gn
| KN |

2WEATHERBANK, INC.
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Training

Metrics

Training Collaboration
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Education Committee

TGG Academy

~ Excellence
= 2009 *=
O Brandon Hall Research

_In Learning

o |_.L |
= - i
'.\ll -L

11 K
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The Green Grid Academy is garnering
enormous interest

Enthusiastic acceptance from membership
75% of learners rate as “good” or “excellent”

Demonstrated innovation and industry
recognition

Best Custom Content — Brandon Hall

Extensible delivery engine and design

Fully-hosted platform that can be extended to
tens of thousands of learners

Translated versions of the course content

New Course! Data Centre 101: Capacity
Constrained
Explore steps to recover stranded capacity
Learn how to identify the current capacity

Learn how to make organizational, IT, cooling,
and power improvements to improve capacity
& utilization within the data centre

Copyright © 2010, The Green Grid 16



Collaboration

Metrics

Training Collaboration

HEN-
H-EHN )
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Building on our Liaisons for Industry
Valued Deliverables

EU Code of Conduct for Data Centres
EU Sustainable Energy & Policy Research
UK Carbon Reduction Commitment

« Tools and Education bCS The Chartered Institute for IT
. Metrics, Measurements P Enabling the information society
and Protocols '

» Save Energy Now initiative
* DC Pro tool suite
» Certified Energy Practitioner program

ENERGY STAR for UPS
ENERGY STAR for Data Centres

¥ A
— N I A ENERGY STAR
KN § |

« mm + the green grid
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\We've Achieved A Lot!

The Green Grid has hosted:

« ENERGY STAR Program Management
Office

— Enterprise Class Servers
— Storage Equipment

« 5t Global Harmonization of Metrics Session
— United States EPA and DOE
— European Union Commission
— Japan
— Facility Metrics and IT Productivity

Metrics

* Major milestones announced!

| - EUROPEAN COMMISSION |
DRECTORATE-GENERAL
W’
reen IT Promation Counc

Copyright © 2010, The Green Grid
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The Green Grid in EMEA

e Communications Projects
e Technical Projects

HEEN-

H-EHBE
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Communications Projects

Putting The Green Grid in a position of leadership..

EMEA EMEA DCD
Announcements Events Award

‘7

ST DATA Centre WorLD

Green Enterprise

WORLD FORUM

~ 4 DATA CENTRES
(‘ EUROPE 2010

11 K
HeNN
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The Green Grid in EMEA

« Energy Efficiency — data centre and IT collaboration
(facilities IT)
— Evaluation of extended operating parameters in the
data centre
« Data Centre Design Guide Work Group
— Creation of EMEA Chapter in the Data Centre Des
Guide
« Carbon Legislation Part 2
— More countries, tool integration, etc.
» Barriers to the Adoption of Power Management
Study
— U.S. launched white paper cooperation
* Glossary Update
— Supporting the BCS work to extend The Green Grid
Glossary.
* The Green Grid Technical Forums
— Regional conferences in Europe during Fall 2010
Paris, Frankfurt, London, Amsterdam

11 K
HeNN
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EMEA Liaison Work Group

« EMEA Liaison Work Group established in
April 2010

* Our aim to ensure consistent measurement E L el v I
methods, models, and metrics are applied to
the data centre

 ldentify groups focusing on energy efficiency g

programs ' @ '
« Develop ongoing relationships S
 Develop alliance agreements or MOUs CONDUCT

« Maintain and review work registers

* Provide strategic insight and thought
leadership on EMEA activities affecting data G Gimélec
centre operations

/
EEN.
HeENE .
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Next Steps
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Improving Data Centre Operations

« Align Responsibility
* Audit
 Measure

« [Evaluate the physical elements

— Reorient your server, racks and rows
— Raise data centre temperature

— Strategically position vented floor tiles
— Maximise settings and software

— Power down servers when they are not in use
— Optimise Cooling

— Geography and climate

« Continue to monitor and measure

. » the green grid
. Copyright © 2010, The Green Grid 25



Get Involved In The Green Grid

e Contributor Members

Become a e General Members

Mem ber e Associate Members (government agencies
/academic institutions)

. e Technical Committee
Join a e Education Committee

Committee e Communications Committee

e Liaison Committee

*EMEA Technical Work Group \
*EMEA Communications Work Group

Pa r‘thl pate | n *EMEA Liaison Work Group

eData Centre Design Guide Work Group
a WO rk G ro u p eData Collection and Analysis Work Group
eData Centre Technology and Strategy Work Group
eData Centre Operations Work Group
eData Centre Metrics & Measurements Work Group )

Copyright © 2010, The Green Grid 26




Thank you for attending
The Green Grid Webinar!

For more information, please visit

Thank you to our media sponsor!
R

DATA CEMTRE SOLUTIONES

Copyright © 2010, The Green Grid 27
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