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Introduction

A The Context
A Drivers to Go Green

A Where does all the power go ?
o Before the equipment
a |n the equipment

A What should we do about it ? S 1 S
A What Cardiff University is doing about it
A 2 yearsoni Lessons learned
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The Context

A INSRV Sustainability Mission:

g To minimise CUOs | T environme
In delivering sustainable information services.

A Some current & recent initiatives:
g University INSRV Windows XP image default settings
g Condor i deploys spare PC cycles for research
g PC Power saving project

AARCCA & INSRV new Data Centre

o £3M SRIF3 grant to purchase a new
supercomputer

a New Facility required with appropriate
power, cooling ..

a 2 tenders 1 (1) Data Centre construction

drCCad (i) Supercomputer




Drivers i Why do Green IT?

A Increasing demand for CPU &

Storage .
A Lack of Space /\f
A Lack of Power |
A Increasing energy bills (oil prices ( ’

doubled)

A Enhancing the Reputation of Cardiff
University & attracting better students

A Sustainable IT
A Because we should (for the Planet)
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Congress Report Aug 2007

A US Data Centre electricity demand
doubled 2000-2006 I}

A Trends toward 20kW+ per rack
A Large scope for efficiency improvement

o Obvious T more efficiency at each stage

o Holistic approach necessary i facility and
component improvements

o Less obvious 1 virtualisation (up to 5X)
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Where does all the power go?

NUp to 50% I s used befor
Report to US Congress Aug 2007

Loss = £50,000 p.a. for every 100kW
supplied to the room

Metric
PUE = Power Usage Effectiveness
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What i1s PUE ?

Total power (computers + losses)

Total power (computers)
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How has PUE changed ?
2003 - 2005
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2003 Benchmarks
Avg. ~1.95
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2005 Benchmarks
Avg. ~1.63
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Source: (Greenberg et al. 20006, LBNIL 2006)
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Perspectives on
Data Centre Consumption
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APC View
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HV Transformers

A Power Conversion - before It gets to your
room, you lose 2-5%

A HV Transformer Efficiency=95% or 98%

, f

A Return On Investment (ROI)? e o
o New installation, ROl = 1 month @
o= Replacement, ROl =1 year 98%‘;mc|ency

o Lifetime of investment = 20+ yrs !!!
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Cooling

A Cooling infrastructure Iy
ATypical markup 75% ’,: %Ee :{"
ALowest markup 25-30% ? 7 13; e

A Laws of thermodynamics

«a Donot mi x hot & <col
A Over cooling (ASHRAE changes)
A Airflow obstructions
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Uninterruptible Power Supplies
(UPS)

o UPS losses vary with load
(%load vs %efficiency curve)

a Qver provisioning ?

o Actual efficiency = 80-95%
A Est. ROI for new installation - <lyear
ARepl acement not s-byrsgpooly?d ,
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Server Power Consumption

Server Components Power Consumption
PSU losses 38W
Fan 10W
CPU 80w
Memory 36W
Disks 12W
Peripheral slots 50W
Motherboard 25W
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Options for Cardiff

Carry on as before

A Dual core HPC solutions:
6-8kKW per rack [max]
o  Probable higher TCO

Innovative solutions

A Adopt quad core
o Saves on
(1) Flops/watt

(i) Saves on infrastructure (fewer
network ports)

(i) management (fewer nodes)
(iv) space and power
A High density solution

o Needs specialist cooling over
6-8kW per rack

A Low density solution (typically)
a  BTT free air cooling

a  Allow wider operating temp
range i warranty issues ?

o= Not applicable here (no space)
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How did Cardiff run procurement ?

A TCO as key evaluation criterion
o Plus need to measure and report on usage

A Ran 2 projects, many contractors
a HPC equipment
o Environment

A Strong project management

(CARDIFF
UNIVERSITY
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