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Server Technology Welcome and Introduction

Solutions for the Data Center Equipment Cabinet

Agenda

ACompany Profile

AData Center Challenges

AFactors Driving Data Center Efficiency

AReview of your Goals

APower Monitoring & Management Solutions and Architecture
AQuestions
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Server Technology Company Profile

Solutions for the Data Center Equipment Cabinet

Established 1984

Reno based R&D,
Manufacturing, &
Distribution Company

Global supplier of
Network-based Power
Management, Monitoring
and Distribution

ISO 9000 Certified
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Server Technology Data Center Efficienc

Solutions for the Data Center Equipment Cabinet

Data Center Challenges
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Server Technology Why monitor?

Solutions for the Data Center Equipment Cabinet

Goals
AFacilities

ACapacity Planning and Power Management
MDetermine Power Consumption kW
ACooling Efficiency

ADC Manager

MDetermine/Drive Efficiency
ACapacity Planning Management
ACooling Efficiency

ACTO

ARegulatory Requirements
AReduce Capital Expenditures
AReduce TCO

Anddress Public perceptions
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Server Technology Detailed information on power usage is-neede

Solutions for the Data Center Equipment Cabinet

Why go Green?
ARising Energy Costs
APer-square-foot energy costs are 30 to 80 times greater than a

typical office building
ACost of electricity and supporting infrastructure for 3 years
surpasses the capital cost of IT equipment
AEPA says DCo6s account for 1. 5%
consumption
APower Availability
ACorporate social responsibility
. ABrand value/image
APotential for legislation
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Server Technology Why monitor?

Solutions for the Data Center Equipment Cabinet

Business Goals

AGoal #1 kW-h for Energy Usage and Cost
Allocation

AGoal #2 Benchmarking Power Consumption
AGoal #3 Green Efficiency Metrics

AGoal #4 Power Monitoring and Capacity
Planning
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Server Technology Sentry Power Management Architecture

Solutions for the Data Center Equipment Cabinet

m Sentry : Power Management Architecture
Sokflans for the Dute Cerrter Equipment

SUILDING oR 3
OTHER mcé-\:t,rsvmu Mﬂ.@ JUUN BANES P WV REACK

Sentry Power Manager
> Enterprise Cabnet Power Management
> Reports & Trends
} > Dewvice Monitoring
> Groups & Clusters
> Kilowatt Readings for Billing
> Auto-Discovery of Sentry CDUs
> Alarms

IT ASSET

Sentry : POPS Switched CDU
With Device Monitoring

> Rack Level Power Management

> Outlet Power Monitoring (POPS)

>In er Monitoring
lonitoring
> Ala
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Server Technology Customer Goals

Solutions for the Data Center Equipment Cabinet

Business Goals

AGoal #1 kW-h for Energy Usage and Cost
Allocation
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Server Technology Energy Usage

Solutions for the Data Center Equipment Cabinet

Server Consolidation

Al year old DC i 10% idle/underutilized servers
A2 year old DC i 20% idle/underutilized servers
A3 year old DC i 30% idle/underutilized servers
(Pacific Research and Analysis)

How do you identify under-utilized servers?
ALow power threshold using kW-h information
Adentifies idle devices
Adentifies devices that could be virtualized
ATurn off unused devices - will anyone miss that server?

How do you identify potential problems?
AHigh power threshold using kW-h information
Aldentifies bad power supplies
Aldentifies circuits that are close to over load




Server Technology Detailed information on power usage is-neede

Solutions for the Data Center Equipment Cabinet

Where is the power being used within your Data Center?

AHow is the power consumed?

AWould it benefit you if you knewi the power being used by Device,
Application, Department or by Cabinet?

AThis information drives benchmarking capabilities which leads to
efficiency and provides a $ savings
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Server Technology Energy usage reports

' Server Technology

Sentry Power Manager , _ i
Solutions for the Data Center Equiprment Cabinet

View CDU  Reports  Config

Enter Report Parameters

Help

Status
E Critical 6 Report Type: |By Day =]
[T] warning 0
Unreachable 0 Billing Level: |Infeed ||
Normal 4 Report On: | Location [=]
Maintenance 0
Location: [UNEshE{abIyE -
Continental USA
DC1
| Globe
Reno
CDUN
=ne E San Jose
Start Date: |1/19/2010
End Date: |1/26/2010
Format: |HTML =]
[Generate Repnrt]
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Server Technology Device level-energy usage reports

' Server Technology

Sentry Power Manager , _
Solutions for the Data Center Equiprment Cabinet

View CDU  Reports Config Help

HP-DL380 . ~
Cluster Based Subtotals By CDU
Critical 6
[f] warning 0 System Name - System IP Address Total Power
E Unreachable 0 C301(134) 56.214.208.134 49 W
Normal 4 C303(145) 66.214.208.145 351 W
Maintenance 0

Cluster Outlets

| System Name System IP Address Outlet Name = Summed CDU readlngs btate
CDU Mame |z| C301(134) 06.214.208.134 HP-DL380-G5-4  On 0404 49W 154 on
—— C303(145) 66.214.208.145 HP-DL380-G5-B  On 1.71A  351W | 20A Wake On

4| 1 | *

Device view outlet readings

Set All Qutlets To: None ’A[]Dl‘f Outlet Control

Copyright © 2009 Server Technology, Inc. All Rights Reserved. Patents Pending. www.servertech.com 1.775.284.2000




8
=
c
@
S
=
c
S
]
>
)
o
o
c
<
3]
3]
'_
P
o
e
o]
n

Server Technology

Solutions for the Data Center Equipment Cabinet

Device level energy usage reports
Energy For Clusters Detailed On Outlet Readings By Day

Day Cluster Name Outlet Name Total Energy (kWh) Cluster Total Energy (kWh)
20090402
HP-DL380-Group HP-DL380-001-A  292.18
HP-DL380-Group HP-DL380-001-B  298.07 590.25 *
HP-DL380-Group HP-DL380-002-A  200.78
HP-DL380-Group HP-DL380-002-B  198.34 399.12
HP-DL380-Group HP-DL380-003-A 21181
HP-DL380-Group HP-DL380-003-B 20825 420.06
HP-DL380-Group HP-DL380-004-A  144.47
HP-DL380-Group HP-DL380-004-B 17291 317.38
HP-DL380-Group HP-DL380-005-A 417.11
HP-DL380-Group HP-DL380-005-B  0.00 * 417.11
HP-DL380-Group HP-DL380-006-A  211.09
HP-DL380-Group HP-DL380-006-B  297.88 508.97
20090403
HP-DL380-Group HP-DL380-001-A 289.71
HP-DL380-Group HP-DL380-001-B  194.84 484 55
HP-DL380-Group HP-DL380-002-A 212.78
HP-DL380-Group HP-DL380-002-B  176.96 389.74
HP-DL380-Group HP-DL380-003-A  209.77
HP-DL380-Group HP-DL380-003-B  205.71 41548
HP-DL380-Group HP-DL380-004-A  154.96
HP-DL380-Group HP-DL380-004-B  168.84 323.80
HP-DL380-Group HP-DL380-005-A 21182
HP-DL380-Group HP-DL380-005-B  204.42 416.24
HP-DL380-Group HP-DL380-006-A 29435
HP-DL380-Group HP-DL380-006-B  297.88 592.23




Server Technology Why monitor?

Solutions for the Data Center Equipment Cabinet

Business Goals

AGoal #2 Benchmarking Power Consumption
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Server Technology Power Usage and Consumptio
Power Consumption
ADetermine actual power usage per usage in the DC
ADrives efficiency
AWhy conserve energy if | am not being billed for it?
(Same could be said of physical space and storage)
ADetermine energy consumption over time

Facilities can log/trend actual power usage by
Mutlet ==
Mevice (Group of outlets)
ACluster (Group of Devices)
ACabinets
AViultiple cabinets
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) Server Technology Benchmark Energy usage repogkW/h

Solutions for the Data Center Equipment Cabinet
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Server Technology Why monitor?

Solutions for the Data Center Equipment Cabinet

Business Goals

AGoal #3 Green Efficiency Metrics
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Server Technology D2AY d . a

Solutions for the Data Center Equipment Cabinet

R
Y

Green Initiatives s
AEPA/Energy Star/EU y
Arax breaks

AUtility company rebates :g v w
AEU has adopted a voluntary code of conduct Z@ gr

AEPA may adopt similar codes of conduct 6%\ C)/\\0
U proTE

AThe Green Grid
APUE/DCIE
AFederal Energy Management

Program
.W APG&E
AOffering rebates to customers for

_ Implementing green practices
Money Isn't All You're Saving ANirtualization
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Server Technology

Solutions for the Data Center Equipment Cabinet

Power Utilization within the Data Center

AHow do you determine your efficiency?

AHow do

y ou

compar e

AHow do you compute PUE and DCIE?
AHow do changes within your DC affect your efficiency?

I Server Technology Confidential
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D2 A Y 3

progress

PUE: Power Usage Effectiveness
DCE: Data Center Efficiency

Total

Facility

Power

PUE =

DCE =

Building Load
Demand from grid

Power IT
= Switchgear
= UPS

* Battery

Power

Equipment

backup
* Etc.

Cooling

* Chillers
* CRACs
» Etc.

Total Facility Power
IT Equipment Power

1 _IT Equipment Power
PUE = Total Facility Power

b

IT Load

» Servers

* Storage

* Telco
equipment

= Etc.

4
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Server Technology D2AY d . a

Solutions for the Data Center Equipment Cabinet

PUE = Total Facility Power/IT Equipment Power

DCIE = 1/PUE = IT Equipment Power/Total Facility Power x 100%

Level 1 Level 2 Level 3
(Basic) (Intermediate) (Advanced)
IT Equipment UPS PDU Server ée.
Power (circuit) (device)
Minimum
Measurement 1 month/1 Week Daily Continuous (XX min)

Interval (rec.)

The Green Grid, The Green Grid Metrics: Data Center Infrastructure Efficiency (DCIE) Detailed Analysis
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Server Technology

Solutions for the Data Center Equipment Cabinet

POPS Device readings

PUE = Total Facility Power/IT Equipment Power

DCIE = 1/PUE = IT Equipment Power/Total Facility Power x 100%

All Power

Run by admn at Wed. 13 Jan 10 06:30:11 -0800

CDU Enclosure | Phase | VI(V) | V2(V) | V3(V) | Al(4) | A2(A) | A3(4) | Total(d) | P1(W) | P2(W) | P3(W) | Total (W)
10.1.18 | CDUS 3 Phase 415.0 | 4150 | 415.0 1.76 1.79 3.02 6.57 211 215 363 789
10.1.19 | CDUY 3 Phase 415.0 | 4150 | 415.0 1.92 1.34 247 5.73 230 161 206 687

I Server Technology Confit

IT Equipment Power Reading




Server Technology POPS Cabinets readings

Energy For Cabinets On Outlet Readings By Day

i

i
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