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= Data Center Energy Savings
Opportunities

* The Growth of Data and Storage
= Storage Energy Savings Options
= MAID Storage and Benefits

» Real-World Results

= Recommendations
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Energy Saving Opportunities:

Servers and Storage

Servers

7

Low-

Data Center Energy Opportunities

power

Server
Virtualization

e Efficient
servers

e Low-power
CPUs

 Multi-core
CPUs

Storage Networks
* Network
Virtualization
S = Higher
LIS Power Bandwidth links
Tiering Management - etc.

= Higher capacity < MAID

disk drives « Near-line drives
e Consolidation - Variable-speed
e Using SATA vs. drives

Fibre Channel (MAID can use NL
drives N and variable-

— Explicit: speed drives)
Migration

— Implicit:

Storage

virtualization
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Power
and
Cooling

= DC Power

= Airflow Design
* High Temp
Cooling

= etc.
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Storage vs Server Energy CoOoreanr
Savings —

= Servers

¢ Currently largest consumer of energy
¢ Use server virtualization and efficient servers

¢+ Energy savings depends on level of virtualization —
depends on workload that is not deterministic

= Storage

¢ Currently second largest consumer of energy: highest
CAGR of any asset in data center

+ Use Storage Tiering, MAID and Power Management

¢+ Energy savings more deterministic: persistent data is
static, more predictable, 75%-90% of data center data

+ Far better quantifiable ROl on energy savings investments
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The Data Challenge!

More new information created over the
next 2 years than in all previous history
200B - 2006

93% of NEW content is born digital

400

Cave painting — 40,000 100B - 2005
: _ Writing - 3500
Paper-105 (g) BILLION
cn 000 || IERGIGABYTES
_ }fb; OF DATA

25B - 2003

10B 2002
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1.0 Transactional Persistent
business critical) (business vital) Vaulted
CREATING
INCREMENTAL
§ VALUE
0
24
1S
2 > 75% of all
= data
©
o]
=
a

Affordable Storage Platform

Direct Access
Fast Retrieval _
Random Search

- — — Days
Highly dynamic Vs Immutable Data Accumulation
Data o High 10Ps Vs  Bandwidth Centric Data Integrity
Characteristics Short shelf life Vs  Long term retention Reference Content
Mostly structured data Vs Mostly unstructured data
Event-Driven

Random read/write Vs
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MAID: Power-Managed Di cCOPSI]

= MAID
¢+ Large number of power-managed disks
* More than 50%0 of drives powered off
. . Powered
+* Power cycling by policy ON Disk
* Lower management and environmental
costs, and longer drive life
) Powered
* Enhanced MAID: Enterprise Focus OFF Disk
¢ Drives fully powered off when not
needed SNIA Definition
* RAID protection™ “A storage system comprising an
] o ] array of disk drives that are
+ Significant Power Savings powered down individually or in
] ) o groups when not required. MAID
* Higher Drive Reliability* storage systems reduce the power
o ] consumed by a storage array.”
¢+ Data Reliability and Integrity™
*Use of specialized software for monitoring and improving disk and data|reliability
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Current liered Storage Ca

Tier | Tier 11 Tier 111 Tier V

Enterprise Modular Object- Off-Site DR
Disk Array Based File Vaulting

Mission Critical | Business Critical Low Cost Online Disaster
High Transactional SATA Recovery Recovery,
Transactional Storage 7 Off-Site Data

Storage

\\\\\
|

B

Performance
Availability
Data Protection

Scalability
Footprint
Affordability
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New Storage liers

Tier | Tier 11 Tier 111-1V Tier V

Enterprise Modular Off Site DR
Disk Array nced MA

Mission Business

Critical Critical iIsaster
High Transactio
Transactional Storage
Storage
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MAID* Benefits: Comparis

Versus Disk
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Versus Tape

62X Better Drive Reliability

20X Faster Data Access

6X Higher Capacity in a single
footprint

5596 Rreduction in Backup
Times

32X Better Data Protection
than Standard RAID

40%0 Increase
iIn Recoverability from Backup
Jobs

(from 60%b6 before to 100%b after)

Unmatched Reliability &
Self Healing

No Data Loss
Due to Media Degradation

At Least 85920 Better Power &
Cooling

At Least 4290 Better Power &
Cooling

Product Life of
/+ Years

Product Life
of /+ Years

Assured Drive Health
and Data Integrity

Assured
Data Integrity

* Defined as Enhanced MAID systems where drives are fully powered down




Power Efficiency Quadra corarl
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Enhanced O |
MAID
e 4x — 30x better power density

e 4x — 20x better storage density Storage Product

EMC
DMX 3000 73 GB

NTAP
FAS 3070

HDS
9980 146 GB

EMC
CLARIiON CX 3-80

NTAP
R200 500 GB

EMC
DMX 3000K 500 GB

Enhanced MAID
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Power Efficiency Quadrant

De-duplicated Capacity
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MAID vs. Tier 1 FC and Tier O
2 SATA Disk Storage Svsrews

Enhanced Percentage
\VVAN D Improvement
Power Density 91.40 4.08 17.44 2140% / 424%
(TB /7 KW)
Storage Density 44.80 3.62 13.68 1138% / 228%
(TB 7/ sq. ft.)

e The power consumption advantage of enhanced MAID systems is in its
power density and can be measured in terms of capacity per unit of
power, or TB/KW.

e Comparison based on actual data sheets of all storage classes.

Ref.: A. Guha, Solving the Energy Crisis in the Data Center Using COPAN Systems’
Enhanced MAID Storage, COPAN Systems White Paper, November 2006.
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Real World Measurement

» Tested MAID against 4 Tier 1 and 4 Tier 2 disk arrays
» Measurements exceeded energy savings estimates

Storage
Tier Projected Measured™
Energy Energy
Drive | Power Savings | Drive| Power Savings
Size | Density | Watts |with MAID] Size | Density |Watts/|with MAID
(GB) | (TB/KW)| / TB (%20) (GB) | (TB/KW)| TB (%20)
Fibre 73/ 146/
Channel 146 4.1 244 96%| 300 3.5 286 97%
SATA 500 17.4 57 81%)] 500 5.4 185 95%
Enhanced
MAID 500 91.4 11 500 107.6 9

*Measurements from actual power consumption measurements conducted over a three week period,
by an independent, large data center. Multiple vendor products besides COPAN Enterprise MAID were tested.
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An Average Fortune 1000 e e
Enterprise M

The Avg. F1000 Company Has... Persistent Data Migration to
Enhanced MAID ...

680 TB of data stored on disk
- 60% Fibre Channel 50% Migration
e 40% SATA e First year = $470,000
Avg. F1000 disk storage growth: = Fourth year = $5,700,000
e Data is doubling every 10 months e Cumulative 4 years savings
= At this rate - 680 TB in 2006 will over $10,000,000
grow to over 8 PB by 2009

Typical F1000 Enterprise SAN Storage Growth (TB)

1600
1400

75%0 Migration
e First year = $640,000
e Fourth year = $7,800,000

1200
1000
800 -

Disk Storage (TB)

600 -
400
200

e Cumulative 4 years savings

0-
1H 2H 1H 2H 1H  2H 1H 2H over $13,000,000
2004 2004 2005 2005 2006 2006 2007E 2007E
Year
Average F1000 data stored on disk Source: The InfoPro Storage Wave 3 (Spring 2004) to
(Source: The InfoPro, Storage Survey Wave 8, 10/06) Storage Wave 8 (Fall 2006)
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Customized Energy
Efficiency/Demand Response

Application Instructions

Pacific Gas and
. Electric Company®

All applicants must submit a Customized

ENERGY EFFICIENCY /DEMAND RESPONSE i

INCENTIVE APPLICATION and at least one
of the following project forms:

Non-Residential Projects

MEVY COMSTRUCTION AADDITICN — Atach MRMNC Form
Design Team — Attach MREMNCDT Form if applicable
REMCNVATIONRETROFT — Attach MRRDR Form

Residential Projects

MEWVY COMSTRELCTICNN
Performance Method — Attach RMNCES Form if applicakble
Prescriptive Method — Atach RMCPC Form if applicable

1. READ TERMS AND CONDITIONS ON:
o The back page of the Application
® The Project Formis] that apply to your project(s)

2. COMPLETE:

® Applicant Infermation and Project Type on the
Application

s (If applicable) Payment Section on the Application,
if payment is to be paid to a party cther than
the Applicant

® Project Informaticn and any cakulations reguired
by the Project Formis)

3. SIGN:
® The Agreement on the Application
® (If applicable] The Payment Release Authorization
on the Application, if incentive is to be paid to a
party cther than the Applicant

® The Agreement(s| on your choice of Froject Fomls)

4. SUBMIT:
® The Application
s ‘four choice of Project Formis)
® Al required documentation pertaining fo your project

fou must contact a PGAE representative pricr to

submitting applications and cther required decumentation in
order fo participate in PG&E's Customized Energy
Efficiency/Demand Response Incentive,

Mon Residential Projects:
Contact Business Customer Center at 1-800-448-4743,

Email: energymamtprograms@pas.com
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Power and Cooling Calcul cCorrar

ENERGY SAVINGS CALCULATOR

Calculator Output

Request a detailed Power and Cooling analysis!

STEP 3 of 3 RECOMMENDED MIGRATION

Power and Cooling Cost Comparison

{Current Environment vs. Recommended Migration}) Annual Power and Cooling Savings

$6 - $4 -
B 3.72
5.1 ER
$4.5 1 » $3
COST 5 . SAVINGS 4> |
{rnillions) ey * = (milions) * 2.07
£1.5 4 e 14 1.15
0.9, 0.4 . 0.64
$0 me B $0
Tear 1 Tear 2 Year 3 Tear 4 E 3 Year 1 Tear 2 Tear 3 Tear 4
YEAR YEAR

Recommended Migration to Enhanced MAID = 75%

Year 2 Year 3 Year 4

Current Caosts £667,521 41,561,537 42,610,767 45,059,380

£229,996 $745,186 $1,341,336

$637,525 42,065,581

CUMULATIYE 4 YEAR SAYINGS $7,568,694
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Steps to Save Storage E P )= T
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Tier Your Data

¢+ Recognize most data is

persistent, not transactional Storage
* Move Persistent Data to / \
MAID
+ Data Protection: Backup/DR s Ve ot
+ Archive

-.Highe_r capacity e MAID
+ Application Tiered Storage disk drives - Near-line drives

= Consolidation - Variable-speed

» Consolidate persistent - Using SATAVS.  drives
storage aves e
* Higher efficiency, better JigEéFt’i'f:: speed drives)
economics — Implicit:
+ Higher capacity drives Storage

Deleted unwanted data
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: cCoran
Recommendations/Concl

* Educate your data center users about
storage energy savings options

= Set up an Incentive Programs for
encouraging adoption of MAID

* Leverage work already done by other
utilities who have set up programs with
data center customers
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Thank You
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