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SNIA Legal Notice SNIA

> The material contained in this tutorial is copyrighted by the SNIA.

> Member companies and individuals may use this material in presentations
and literature under the following conditions:

Any slide or slides used must be reproduced without modification
The SNIA must be acknowledged as source of any material used in the body
of any document containing material from these presentations.

> This presentation is a project of the SNIA Education Committee.

> Neither the Author nor the Presenter is an attorney and nothing in this
presentation is intended to be nor should be construed as legal advice or
opinion. If you need legal advice or legal opinion please contact an
attorney.

> The information presented herein represents the Author's personal
opinion and current understanding of the issues involved. The Author, the
Presenter, and the SNIA do not assume any responsibility or liability for
damages arising out of any reliance on or use of this information.

NO WARRANTIES, EXPRESS OR IMPLIED. USE AT YOUR OWN RISK.
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Abstract SN A

> GREEN STORAGE PRODUCTS: Efficiency with
ENERGY STAR & Beyond

+ This tutorial will cover storage-specific topics related to
energy-efficiency and outline the current state of the
industry. We will discuss a range of technologies that are
currently considered “green storage” and the components
of modern storage systems that impact energy
consumption. We will discuss potential metrics for
measuring, managing and designing for power in storage
systems. We will also outline ongoing efforts by the EPA
ENERGY STAR® program and in the SNIA Green Storage
Technical Work Group (TWG) to standardize metrics for
measuring storage systems.

Green Storage Products
© 2010 Storage Networking Industry Association. All Rights Reserved.



Education

Tutorial Overview SNIA

2 Storage-specific topics related to energy
consumption and efficiency

+ current state of the industry

> Comparing the components of “green storage”

+ metrics for measuring, managing & designing for power

2 Ongoing efforts in the SNIA
+ SNIA Green Storage Power Measurement Specification
« Green Storage Technical Work Group (TWG)
+ collaboration with EPA on ENERGY STAR for Storage
+ partnerships with The Green Grid, the DMTF and others
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Background and Objectives SNlA

> Background

basic storage concepts; energy & engineering topics
covered in the tutortial “Green Storage — The Big Picture”

> Obijectives

understand the storage-specific aspects of “green”
(especially energy and power) for storage components and
aggregated products (e.g. arrays, controllers, appliances)

outline considerations in how to measure and model
storage energy and power

identify technologies that might reduce the ongoing energy
costs of reliably maintaining data

overview ongoing industry efforts to establish metrics and
standards for more energy efficient storage

Green Storage Products 5
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Outline SNIA

> Current state of affairs and industry trends

> Power measurement

+ storage subsystems

+ idle and active modes

+ power supply loading / efficiencies

+ power measurement & monitoring equipment
? Green metrics and taxonomy

+ Mmeasuring green-ness

+ storage product categories

> ENERGY STAR for Data Center Storage

+ update and overview

> SNIA green storage efforts
+ unplugged fests, green standards, workshops, alliances
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Cost of Data Storage SNIA
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IDC #212714, “The Real Costs to Power and Cool All the World's External Storage” — June 2008 Dave Reinsel
Chart used by permission of IDC
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What impacts power consumption SNIA

2 Storage capacity / usage efficiency

+ increasing data = larger capacity = more disks

- redundant copies = magnify capacity needs

+ variability in usage and utilization = inefficient allocation of space

+  What is valuable data? What is the retention policy?
> Data transfer rate / access speed
high 1/O bandwidth = higher rotational speed; striping across many drives
+ low access times > faster actuators; higher rotational speeds; caches
How fast and immediate must data be available? (time-to-data)

P

r

> Data integrity
+ 25% of “digital universe” is unique, but 75% are replicas / duplicates
+ partly to ensure data integrity and survivability; partly wasteful
> Data availability / system reliability
+ RAID uses extra drives, plus redundant power supplies, fans, controllers,
+ How valuable is data? How likely are failures? How fast must data be available!?

Green Storage Products 8
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Potential paths to “green” SNIA

must be driven by
metrics / standards
/ guidelines

> Improve usage efficiency
De-duplication
Thin provisioning

> Minimize energy consumption

Improved component designs — high-efficiency power supplies,
advanced & flexible drives

Variants of MAID — idle and spin-down
> New technologies

Solid state storage

Alternative + hybrid system designs (opportunity to rethink)

Green Storage Products 9
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Anatomy of a Storage System SNIA

> System design, complexity and
redundancy vary depending on
applications & usage

> Component designs, software features, and
workload affect power consumption and

efficiency are g

Uninterruptible Power Supply

Green Storage Products
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Storage — Power Supply Efficiency SNIA

1 - Redundant power supplies are standard, except
in the smallest systems
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*presented by EPA at ENERGY STAR Computer
Server Stakeholder Meetings; July 2008
llers
2 - Significant mechanical

components, require dual-output
/ power supplies (12V, 5V)

3 - Power supplies often custom-designed for reliability
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Idle Power vs. Active Power SNIA

> Ildle Mode

+ storage system is protecting data, ready to process IOs
background maintenance & optimization tasks on-going
+ factors: time-to-data, overhead electronics, fan, maintenance

+ systems are idle large fractions of the time

> Active Mode

+ storage system is carrying out |Os
+ background tasks continue in parallel
+ factors: workload (seg/random), response time, throughput

+ evaluate a variety of workloads, plus sustained peak power

Green Storage Products 12
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Example of Power Measurement SNIA
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- Power Consumed

> ldeally, systems consume minimum power in all modes
Example system consumes significant power in idle (80% of max)

> % of time in ldle versus Active depends on storage type,
application and workloads; available optimizations will vary

> Power consumed is not linearly proportional to workload
(indicates potential room for improvement)

Green Storage Products 13
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Measurement Tools SNIA

> Variety of power monitoring & measurement tools available
+ rack-mounted, networked PDUs for continuous operational monitoring

+ more accurate power meters w/ data logging capabilities are preferred for
system characterization and benchmarking

+ select a tool based on accuracy, features, ampere/volt/watt levels
+ refer to SPEC website for recommended measurement devices and settings
www.spec.org/power_ssj2008/docs/device-list.html
> Measure operating conditions (temp, humidity, altitude) w/ power
to establish baselines and understand system behaviors

> Both total and sub-system power consumed are valuable info.
current / .
voltage Networked, instrumented -
power rack-mounted PDU Power meter with data

meter logging and 0.1% accuracy

Green Storage Products
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Green Metrics — purpose / challenge SNIA

> Need scientific measures and common vocabulary to
assess ‘‘green’ performance

assist in data center design, operational monitoring/tuning
and regulatory compliance

> Storage systems have many modes and outputs

a single metric (such as GB/Watt) may not reflect the
characteristics or capability of the whole system

some system “outputs’ are not all easily quantifiable

> Multiple metrics may be weighed and combined to
form a single metric (e.g. annual energy bill)

» will vary with usage and system; your mileage will vary

Green Storage Products IS
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Metrics motivation

Department of Energy

Workload considerations
Data at rest —

Potentially useful metrics

GB per Watt; MB/s per Watt; IOPS per Watt

Idle power (GB/Watt)

Data on the move — Throughput (MB/s)
Data at work — Performance (IOPS)

labeling program

+ 2 Sockets

1U Server
Model: SuperMicro 6025B-TR+

CLOVERTOWN 2.0GHz LV L5335

ENERiYInfo

+* Quad-Core
* 4x2GB Memory
+* 2xPSU, 2 GbE NICs

SPECPower Max SPECPower | Max Operational
Rating Capacity Load
423 221.4K 300
ssj_ops/sec WATTS

Estimated Yearly Operating Cost*

$114

| | | $154I

103 Cost Range of Similar Medels

1138w

Estimated Yearly Electricity Use®|

Your cost will depend on your utility rates and use

running SPECPower SSJ 2008
a 10kW Rack

C st range based on models of similar configuration r
hma 'k and Rating and completing 1l]l]l] Billion ssj_ops a week o
p p ulated with 30 identical servers
» Estimated operating cost on a 2007 national a
s *yea Iy Op rating Cost & EI ctricity Use are Per Server
* For information contact www.xyz.com

rage electricity cost of 10 cents per kWh

Power supply efficiency; CO, footprint

Total annual energy bill (ultimately determined by usage)

Reliability / availability / serviceability considerations

Latency (time-to-date)

Redundancy level (RAID efficiency, resilience to failures)

Green Storage Products

Computer Server example

ENERGY STAR

EPA ENERGY STAR
certification program
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Storage taxonomy SNIA

? Need a taxonomy (product classification) to enable
fair comparisons among similar storage products

+ e.g. for motor vehicles — motorcycles, cars, trucks

2 Similar green metrics may apply to all product
categories, but different values establish best-in-class

> Unique considerations apply to special categories
+ e.g. amphibious cars, skid steer loaders, tanks

> Clear taxonomy will simplify comparisons and aid
regulatory efforts

Green Storage Products 17
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Measurement Standard SNIA

> Storage taxonomy SNI A-l

Advancing storage &

? Measurement conditions e
? ldle metric

? Reporting results

SNIA Green Storage Power
Measurement
Technical Specification

WORKING DRAFT

2 See document at Version 0.0.18

www.snia.org/tech_activities/publicreview 20 January 2009

Fubifogtion of this Working Dvart for reviaw and comment fas baen approved by
the Grean TWG. This draft reprasants & “bast elMorn” atfempt by the Grean TWG
o reach prefiminary consensus, and Jt may be updated, replacad, or made
ohsoiste 8t any uma. THis doCLMant Shoull ROt ha Wsed as refarence martamal or
oftod as othar than a ‘work in prograss,”

Green Storage Products I8
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Taxonomy — Categories

Education

SNIA

Attribute Category
Online Near Removable Virtual Appliance Interconnect
online Media Media
Library
Access Random Random Sequential Sequential
Pattern write write
MaxTTD (t)1 t <80 t>=80ms t=80ms t <80 ms t<80ms t<80 ms
ms t< 5 min
User Required Required Required Required Prohibited Prohibited
accessible
data
2 Six categories, covering most storage
industry products
Green Storage | 19
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Taxonomy — Categories SNIA

Attribute Category

Online Near Removable Virtual Appliance Interconnect

online Media Media
Library
Access Online 1 Near Removable Virtual 1 Appliance 1 Interconnect
Pattern Online 1 1 1
MaxTTD (t)1 Online 2 Near Removable Virtual 2 Appliance 2 Interconnect
Online 2 2 2
User Online 3 Near Removable Virtual 3 Appliance 3 Interconnect
accessible Online 3 3 3
dat
ot Online 4 Removable
4
Online 5 Removable > 22 total “buckets” covering

Green Storage |

the breadth of the industry

© 2009 Storage Networking Industry Association. All Rights Reserved.
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Taxonomy — Online

? Most
common
storage
systems

Education

SNIA

Attribute Classification
Online 1 Online 2 Online 3 Online 4 Online 5
Access Pattern Random Random Random Random Random
Connectivity Not Connected Network- Network- Network-
specified to single or connected connected connected

multiple

hosts, but

not shared
Storage Protection Optional Optional Required Required Required
FBA/CKD Support Optional Optional Optional Optional Required
Maximum 4 >4 =20 > 100 > 1000
Configuration 1
MaxTTD (t) t< 80 ms t <80 ms t <80 ms t<80ms t< 80 ms
No SPOF Optional Optional Optional Required Required
Integrated PDU Optional Optional Optional Optional Required
and UPS
Rackmount No Yes Yes Yes Yes
Non-Disruptive Optional Optional Optional Optional Required
Serviceability
User-Accessible Required Required Required Required Required
Data

Green Storage Products 21
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Taxonomy — Near Online SNIA

Attribute Classification
Near Online 1 Near Online 2 Near Online 3
Access Pattern Random Random Random
Connectivity MNetwork connected Network connected MNetwork connected
Maximum Configuration 2 4 >4 =100
MaxTTD (t) t>80ms t>80ms t=80ms
No SPOF Optional Optional Required
Non-Disruptive Optional Optional Required
Serviceability
User-accessible Data Required Required Required
Green Storage Products 2
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Taxonomy — Removable

Education

SNIA

Attribute

Classification

Removable 1

Removable 2

Removable 3

Removable 4

Removable 5

Access Pattern

Sequential write

Sequential write

Sequential write

Sequential write

Sequential write

MaxTTD (t)

B0ms<t<5m

B0ms<t<5m

B0ms<t<5m

B0ms<t<5m

B0ms<t<5m

Data

No SPOF Optional Optional Optional Optional Required
Robotics Frohibited Required Required Required Required
Maximum Drive | Not specified =4 25 =25 212
Count

User-accessible | Required Required Required Required Required

Green Storage Products
© 2010 Storage Networking Industry Association. All Rights Reserved.
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Taxonomy — Virtual SNIA

Attribute Classification

Virtual 1 Virtual 2 Virtual 3
Access Pattern Sequential write Sequential write Sequential write
Connectivity Network connected Network connected Network connected
FICON Support Optional Optional Required
Maximum 100 =100 > 100
Configuration 1
MaxTTD (t) t<80ms t<80ms t<80ms
No SPOF Optional Required Required
Mon-Disruptive Optional Optional Required
Serviceability
User-accessible Required Required Required
Data

Green Storage Products 24
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Taxonomy — Appliance & Interconnect

Education

SNIA

Attribute Classification
Appliance Appliance Appliance
1 2 =
Connectivity Direct or Network Direct or Netwaork Network connected
connected connected
Maximum 20 > 20 =100
Configuration 1
MaxTTD (t) t<80ms t<80ms t<80ms
No SPOF Optional Optional Required
Non-Disruptive Optional Optional Required
Serviceability
User-accessible Prohibited Attribute Classification
Data
Interconnect Interconnect Interconnect
1 2 3
Maximum Port Switch: n £ 32 Routerrn<4 Router: > 4
Count (n} Switch: 32 <n < 128 Switch: > 128
Extender. <4
No SPOF Optional Optional Required
User-accessible Prohibited Prohibited Prohibited
Data
Green Storage Products 25
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Storage Power — Idle SNIA

Equation 6-1: Average Idle Power

2. W,

i

P

Where:
e [ s average idle power
o W is powerin watts measured in each sampling interval |

« 11is the number of samples gathered by the power meter during the measurement interval.

Equation 7-1 SNIA Idle Power Metric
> Idle Metric | P = —

Where:
o Fisthe SNIA Idle Power \Metric
o (/s the total capacity of the SUT

e [ isthe average idle power

Green Storage Products 26
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What’'s Next — Active Power SNIA

1600 - /\/ Max. power
1400 - 0 2 4 8 16 ' 32 ' 64 0 (sustained peak
~20% { 1200 - '-—J' el ﬂ ________ power)
1000 -
g 800 -

600 Active Idle : dle Power
400 -
200 -

0 - Power Consumed

> Many variations in workloads
> Many variations in system configuration
> Takes us into the realm of benchmarking

Green Storage Products 27
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1600 -

Desired Metric — “Productivity

—

typical workload”, with levels

1400 -

* detailed performance benchmarks — results/W
2 16 | 32 | 64 [
o
1000 -
- Boeg
600

Education
Many possible definitions — must balance simplicity against applicability
0

Defining, administering, and promoting industry-standard, vendor-neutral
benchmarks to characterize the performance of storage products
'/ Standard Performance Evaluation Corporation
] Active =1
spec
. ‘four corners’”, maximum
performance, maximum power
Random Sequential, * The Green Grid Productivity Proxy Proposals
write read example — Proxy #4 — bits/kilowatt-hour
Random, Sequential
read write

ogreen
=
Heat
LT
e

web pages
1001010101

Power in

Green Storage Products

aut
Data Center
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Complications

* Max power =/= Max performance

max power
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Single disk drive power profile

Education i

SNIA

Server power

Average Power Consumption
400 o mmmmm e mmmm e mm o

o Server  m Bxternal Storage l{

Storage power
SPECweb 2005 (banking) + storage

The Next Frontier for Power/Performance
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o
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=
=
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e
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« Significant
whole-system
considerations

Benchmarking: Energy Efficiency of Storage Subsystems

Klaus-Dieter Lange

Hewlett-Packard Company, 11445 Compaq Center Dr. W, Houston, TX-77070, USA
Klaus. Langeflhp.com

Abstract. The increasing concern of energy usage in datacenters has drastically
changed how the IT industry evaluates servers. The energy conscious selection
of storage subsystems is the next logical step. This paper first quantifies the
possible energy savings of utilizing modern storage subsystems by identifying
inherent energy characteristics of next generation disk 10 subsystems. Addi-
tionally, the power consumptions of a variety of workload patterns is

“Storage Modeling for Power o,
Estimation”, Miriam Allalouf , Yuriy

Keywords: SPEC, Benchmark, Power, Energy, Performance, Server, Storage,

Arbitman, Michael Factor, Ronen I. Datacenter.
Kat, Kalman Meth, and Dalit Naor;

Storage Modeling for Power Estimation

Miriam Allalour « Yury Arbitman * Michaszl Factor =
Ronen | Kat * Kalman mMeth Dralit Maor *

IBM Haifa Research Labs

ABSTRACT derwde. We chserve thet the power consumption of
disks is compessd of fixed snd dynamic portions. The

P fion i P in tadm's d
er cansumplion is a major issue in eoday's datacenters o0 b ooty in the idk stato snd in

Storage typically comprises a significant percemage of dai- L .
acener power Thus, understanding, managing, and redus- |mru1:r_ud| & the powsr consumed h_\:thn sp\lm.d.k motaor.
ing storage porwer consumption is an essencial asgect of any The dynsmie factors are affected by the T/ worklosd

afforts that sddess te fofal poser consumplion of datacen- ‘“'d,i“d“'d" im’_’“_"l s thip'af'z*f ,‘_J'{x'l :_rfgl’in _’OdUCtS

IBM Haifa Research Labs;
manuscript; March 2009

1 Introduction

Today's challenge for datacenters is their high energy consumption [1]. The demand
for efficient real estate in datacenters has moved to more power efficient datacenters.
This increasing concern of energy usage in datacenters has drastically changed how

tha TT indunctey avalnatac carvare In racnnnca  tha Sftandard Parfarmanca Fualnatinn

“The Next Frontier for Power/Performance Benchmarking:
Energy Efficiency of Storage Subsystems” Klaus-Dieter Lange;
SPEC Benchmark Workshop 2009; January 2009

29
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Outline SNIA

? Current state of affairs and industry trends

? Power measurement

*

*

*

-
-

storage subsystems

idle and active modes

power supply loading / efficiencies

power measurement & monitoring equipment

? Green metrics and taxonomy

*

.
w

measuring green-ness
storage product categories

> ENERGY STAR for Data Center Storage

+

update and overview

> SNIA green storage efforts

*

unplugged fests, green standards, white papers / workshops, alliances

Green Storage Products 30
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ENERGY STAR for Computer Servers SNIA

December 2006  Stakeholder TBD 3
Letter

July 2007 Framework TBD TBD 3
Document

February 2008 Draft | TBD TBD 10
Draft 2 | January 2009 TBD |3

November 2008 Draft 3 | February 2009 | October 2010 |7

February 2009 Draft 4 | May 2009 | October 2010 28

May 2009 Final 1.0 |5 May 2009 | October 2010 20

July 2010 Final 2.0 -- | October 2010 plan

29 months from letter to live results for 13 servers & 32 server families

posted as of 1 April 2010

Green Storage Products 31
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SNIA

Inited :

ﬂﬁ HP ProLiant Servers

Products & Services Support & Drivers

HP ProLiant Servers

HP ProLiant Energy Star for Servers

HF ProLiant Servers with Thermal Logic Technology Are Energy Star Qualified

HF ProLiant products: » ProLiant 36 Servers = Virtual IT Center = Energy Star Website » ot questions? He
» ProLiant Servers = ProLiant Blog zales expert contai
= BladeSystem
= ProLiant DL

(rack-optimized}
» ProLiant ML ENERGY Energy Star HP Proliant DL;
(expansion-optimized) STAR
ProLiant 2L
ProLiant solutions
Insight Contral
FroLiant storage
Rack & Power
Options & Accessories

Related information

= ProLiant Training

» ProLiant Essentials, Insight
Contral Environment (ICE) and
HF Blade3ystem training and
certification

The HP Proliant DL380 Gé& Server «

to deliver on its heri’ruge of enginee

excellence with increased flexibility

pE.'I'FDFFI'I ance.

Learn more >

Green Storage Products 32
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ENERGY STAR" Power and Performance Data Sheet

DL36D GE; 5045833001

System Characteristics

Education

SNIA

Fom Fachor il
I'!"n'EII|1"'lE Frocessor Sockels 2
I'!l.'l.'EII ole DINM Slois / Max Memory Capacity 18/144i58

[ECC andior Fuly Buffered DINMs

e, ECC and Registersd DINM (SDIMR memany

f2vailable Expansion Slots

Up to 2 PCEE and up to T PCI-X, not to excesd 2 total

Pinimum and Maximum # of Hard Drives

0 amd 8

JInput Power Range (AC or DC)

Redundant FPower Supo’y Capabie? s
Piower Supply Make and Model gﬂfgé};&;fﬁh b
Power Suppty Cutput Rating”® (wsts) 4E0
Minirium snd Maximum 2 of Power Suppiss 1and2
100-24D0VAC

IFU.H'EF Suppy Efficiency at Speciisd Loadings”

5-,.-.5‘.4":@"]?':-. 20.19%@E20%. D2.2%%@E0°%, DA% 100%

I?-:.'.ﬂ'er Suppty Power Facior al Specfied Loadings'

081650 10%, DEZA@20%, 0.850g@b0tt. 0.882@100%

Green Storage Products
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SNIA

PowerEdge Servers Engineered with Energy Smart Technologies

Dell and Energy Star

Dell is committed to maximizing IT productivity and saving energy. In arder to provide our customers with lower overall power
cansumption in the data center, we engineer our products to rigorous standards to achieve industry-leading performance per watt.
These products also qualify far the new EMNERGY STAR® specifications sponsored by the U.S. Environmental Protection Agency and
the Department of Defense.

T learn more akout our latest Energy Star certified servers, please review the following data sheets highlighting the qualifying

platfarms: ENERGY STAR

* Dell PowerEdge R710 Energy Star Datasheetm

LEARN MORE
> Dell PowerEdge R610 Energy Star Datasheet B About ENERGY STAR
for Computer Server Specifications
Dell Powerkdge Servers: Addressing Your Energy Heeds =

Limitaticns an space, power and cooling capacity combined with rising energy costs present enormous challenges for IT
environments. Jur newest Dell PowerEdge servers feature Energy Smart technologies designed to reduce power consumption while
increasing performance and capacity based on Dell's five key techneologies:

« Dell Energy Smart Power Supplies
Energy Smart Power Supply Units (P5Us) are engineered and “right sized™ to achieve some of the highest efficiencies in the
industry by taking unneeded overhead out ofthe server power envelope. A GENERATION AHEAD

Green Storage Products 34
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C. Standard Information Reporting Requirements

Manufacturers must provide a standardized Computer Server Version 1.0 Power and Performance
Data Sheet with each ENERGY STAR qualified Computer Server. This information must be posted
on the Partner's Web site where information on the qualified model, or qualified configurations, is
posted. Manufacturers are encouraged to provide one data sheet per qualified configuration, but may
also provide one sheet per Product Family (as defined in Section 1.T above) with data on the
Computer Server's power and performance for maximum, minimum and typical configurations (as
defined in Sections 1.U - 1.W, above).

If one data sheet is used to represent many configurations under one Product Family, partners should,
when available, also provide a link to a more detailed power calculator where information on the
power use of specific system configurations can be found.

Templates for the Server Version 1.0 Power and Performance Data Sheet can be found on the
ENERGY STAR Web page for Computer Servers at www.energystar gov/products.

Note: EPA has changed the Standard Information Reporting Requirements to harmonize with the new
definition for Product Families in this specification.

EPA has also included text that a template for the Power and Performance Data Sheet will be posted on
the ENERGY STAR products page for Computer Servers. A revised draft of the Power and Performance
Data Sheet has also been included with this Draft 4 specification. EPA encourages all stakeholders to
review this latest version and provide comments to EPA.

The revised data sheet includes a few key changes that EPA would like to make stakeholder aware of:

+ Since SPECpower is no longer being referenced for ldle power testing, manufacturers are not
required to report SPECpower test results on the data sheet. However, EPA is still requiring
testing and reporting of at least one benchmark, of the manufacturer's choosing, for inclusion on
the data sheet.

« EPA s requiring that Full Load (100%) power be tested and reported along with the method used
to determine Full Load power indicated on the data sheet. EPA believes this will provide buyers
the necessary information on the full power range of the Computer Server while also allowing EPA
to collect valuable data which may be useful in the development of the Tier 2 specification.

©2010 Stor;ge Networking Industry Association. All Rights Reserved. 22



ENERGY STAR for Data Center Storage

April 2009

June 2009

20 July 2009

|5 October 2009
2 February 2010
March 2010
April 2010*

Stakeholder Letter
Framework Document

| st Stakeholder Meeting
Test Procedure Meeting
2nd Stakeholder Meeting
Initial Test Period Ended
Draft |

TBD
March 2010
March 2010
TBD
TBD
TBD
TBD

Education

SNIA

“this is one of the most complex areas we have tackled to
date” — Andrew Fanara, Team Leader, EPA ENERGY STAR

Product Specifications, July 2009 in San Jose

“we have learned a lot over the past year, and are grateful for
the wide industry participation and support for this effort” —
Andrew Fanara, February 2010 in San Jose

Green Storage Products
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Education -I

Observations from Stakeholder Meetings SN|A

> EPA ENERGY STAR

+ Open and willing to listen
+ Learning

+ Collaboration with industry is a key goal (while meeting
the EPA needs and mission)

2 Audience

+ Wide cross-industry participation — vendors & suppliers
+ The Green Grid, Wikibon, PG&E, Climate Savers

+ Some end-user participation (via phone and in person)

Green Storage Products 37
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Goals for Data Center Storage oot

ENERGY STAR

« Encourage widespread adoption of energy
efficient hardware and software strategies,

* Provide purchasers with the means to
identify the most energy efficient
enterprise storage solutions for their
specific end-use application, and

* Provide tools and information to designers
and mangers looking to improve the
efficiency of data center operations

<EPA
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Litmus Test

ENERGY STAR

« There are numerous product features,
functions, and data management
strategies that enable energy savings in
data center storage.

* There is only one end result that matters:
The ability to do more useful work, while
consuming fewer resources, in a verifiable
and quantifiable manner.

13
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Education

Outline SNIA

? Current state of affairs and industry trends

> Power measurement
+ storage subsystems
+ idle and active modes
+ power supply loading / efficiencies
+ power measurement & monitoring equipment

? Green metrics and taxonomy
+ measuring green-ness
+ storage product categories

> ENERGY STAR for Data Center Storage

+ update and overview

> SNIA green storage efforts
+ unplugged fests, green standards, white papers / workshops, alliances

Green Storage Products 40
© 2010 Storage Networking Industry Association. All Rights Reserved.



Education

SNIA Green Efforts SNIA

> SNIA Green Storage Initiative (GSI) and SNIA Green Storage
Technical Work Group (TWG)

+ on-going efforts to develop data-driven green standards & metrics
+ power measurements at multi-vendor “unplugged” fests

+ alliances with other active green organizations
(The Green Grid, 80PLUS, Climate Savers, DMTF, SPEC, SPC)

+ collaboration with EPA on the ENERGY STAR program
> Whitepapers / workshops

SNIA Green

+ three tutorials at SNWV; online tutorials available ;St_o_rage
nitiative

(www.snia.org/education/tutorials)

+ white papers from GSI

towards energy-efficient storage networking solutions

Green Storage Products 41
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http://www.snia.org/education/tutorials

Education

Summary SNIA

> “Green is good” — for multiple reasons
+ a great engineering problem — doing more with less
+ saves money — great investment payback

+ helps save the planet — significant leverage

? Get involved with SNIA Green efforts

« weekly discussions, regular face-to-face & data sharing (TWG)
> Upcoming face-to-face meeting at SNIA Symposium on July 19 & 20 in San Jose
> Get a power meter and try the measurement spec on your own systems (!)

+ education and promotion (GSI)

+ promote these industry-wide efforts within your company

> Learn about wider green technology and opportunities
+ online resources; workshops by SNIA, EPA, The Green Grid

> Share your experience / knowledge

Green Storage Products
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Education

References SNIA

> SNIA Green Storage Initiative — www.snia.org/green

> The Green Grid — www.greengrid.org

> EPA ENERGY STAR™

(Data Center Storage — ENERGY STAR
www.energystar.gov/index.cfm?c=new_specs.enterprise_storage

« the green grid

> DOE Federal Energy Management Program —

eere.energy.gov/femp FEMP—n Eiﬁm

? Power calculators at various vendor sites
> SNIA Green Storage Outreach

+ www.snia.org/forums/green

Green Storage Products
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Education

Q&A / Feedback SNIA

2 Thank you for your attention!

2 Please send any questions or comments on this
presentation to SNIA: trackstorage@snia.org and
trackgreenstorage(@snia.org

Many thanks to the following individuals

for their contributions to this tutorial.
SNIA Education Committee

Patrick Chu SNIA Green Storage Initiative members

Matthew Brisse SNIA Green Storage TWG members

David Reinsel
Edgar St.Pierre
Alan Yoder
Wayne Adams
YA elaig
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