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JISC Outline
ATop tips
AThe problem
AThe opportunity
AAreas of activity
ASome examples
AJI SCo0s ©pl ans

AThe way ahead
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1. Assess your carbon footprint 6. Install more efficient power supply
units (PSU) and uninterruptible

2. Enable PC Powerdown for devices power supply systems (UPS)

not in use. Move to Thin-Client

Devices or more efficient thick- 7. Consolidate printers and enable
client devices as appropriate duplex and monochrome printing
by default

- ~Make this part of your. ..

op ortunltles for remote

4 COnSO|IdaSLFaLt@9\I£ pI nﬂ' lexible and

Get servers out of departm me Workmg
and offices into properly designed

data centres. Rum them warmer 9. De-duplicate and rationalise data
storage
5. Implement Hot/Cold aisle
separation and containment in 10. Rationalise and simplify IT systems
your data centre. Look at the and architecture

possibility of direct cooling of racks
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JISC The Problem

AI\/Iany devices
A 760,000 PCs
A 215,000 servers
A 147,000 networked printers
A 512,000 Mwh of electricity
A 275,000 tonnes of CO2

AHigh Costs
A £116 million + Iin 2009 (HE & FE in UK)
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JISC

The Drivers
ARising energy costs and uncertainty of supply
ACRC Energy Efficiency Scheme - 2009
AReputation
AReguIation

A Waste Electrical and Electronic Equipment
(WEEE)

A Restriction on Hazardous Substances (RoHS)
Directive and UK Regulations

A Equipment and Energy Using Products (EUP)
Directive
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JISC | TOs Environment al

A Worldwide IT accounts for ~2% Emissions (less
that the airlines, in fact)

A UK IT accounts for 3% of electricity generated

A Embedded CO; of a PC Is same as lifetime usage
CO2

A Typical PC & Monitor generates 66Kg waste and
produces 1Tonne of CO2through its life
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JISC

The Problem

A Data centres
AThe desktop
APrinting
AEmbedded carbon
ADisposaI
ADemand!
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JISC

The opportunity

ASmarter systems, buildings and processes
ADe-materiaIisation and dis-aggregation
AHE as exemplar for low-carbon IT

AGreen as driver for other efficiency gains
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JISC Data Centres

Ah’t he physi cal real 1ty of
Cyberinfrastructure (Cl) is a complex network
of ad hoc and sub-optimal energy
environments I n depart me

A Green Light project - UC - San Diego
http://greenlight.calit2.net/

ABut demand Is growing
A Processing
A Storage
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http://greenlight.calit2.net

JISC Data Centres

A Data centres consume ~ 1%
of global energy

A This consumption doubled
between 2000 and 2006

A Huge wastage of energy on
cooling and power supply

AWh at 0s vy ouptolPU
IS achievable

A Should you even have one?

A EU Code of Conduct

l Ure. O
Some rights
reserved
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JISC

Energy Efficiency Measures

Adapted from US EPA original

Power efficiency & management

Load management
Consolidation/Virtualisation

| Flexibility and control

Better air management
Free/efficient cooling
Efficient liquid cooling

Power
Conversion &
Distribution

High voltage distribution

Use of DC power :
Highly efficient UPS systems Emmmgﬂ‘-’ﬂ]
Efficient redundancy strategies DCrgy Supply
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Waste heat for cooling
Fuel cells

Thermal storage
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ISC EU Code of Conduct for Data Centres

aims to: Nt nform and sti mul ate data c¢entr
consumption in a cost-effective manner without hampering the mission
criti cal functi on of dat al cen

A From comms cabinets to bespoke facilities

A Vendors & Participants (Data centre operators &
end-users)

A Released November 2008
A Best practices and guidelines (not mandatory)
A Agreement to adopt recommended measures

A Commitment to report performance data
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JISC EU C of C for Data Centres - Expected Practices 1

A Group Involvement - Cross functional team
A Grid and Virtualisation - no new single use boxes

A Select efficient software - get the vendors to think
about this

A Environmental
A Raise operating temperature (up to 27°)
A Increase humidity range

A Review temperature points for air or chilled water
systems
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JISC EU C of C for Data Centres - Expected Practices 2
A New IT Equipment -

A Include Performance per Watt of IT Devices in
tendering process

A Power Provisioning

A Provision for actual need - not PSU or nameplate
rating

A Cooling

A Containment, variable speed fans, rack air-flow
management

A Utilisation

A only provision for 18 months into the future
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JISC Data Centres - Changes

AVirtuaIise
AHot and cold aisle separation and containment

ARun the Data Centre hotter - ASHRE limits
have been increased

AI\/Iore efficient PSUs and USPs
AGO multi-core and use the GPU
ADC power?
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JISC The Desktop

APowerdown - This should have been done by
now

AExtend It out to staff PCs
AWake—on—LAN solutions available
AExtend life

AProcure to Energy Star 5 and EPEAT Gold if
possible

AExamine case for Thin-Client
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JISC

Power Management States

[ACPI ACPI | Energy Common Terminology IDefinition Relative
Global Sleep | Star Energy
State State | Category Saving
GO - Idle? CPU executing tasks. Baseline
Active
Gl - S5-1 Idle? Seldom used in current devices The CPU is not executing tasks but, as with all other | Negligible
Sleeping components, remains powered.

5-2 Standby (but seldom used in current The CPU is not being powered, but RAM and other | MNegligible
devices) components are.
5-3 Sleep Standby in Windows; Sleep in Mac; also | Similar to 52, but with fewer components powered. | Low
suspend to RAM
5-4 Hibernation in Windows, Safe Sleep in Mo power to CPU or RAM, with all content saved Medium
Mac; also Suspend to Disk to non-volatile memory such as a hard drive. (No
operating system restart required).
G2 - 5oft | 5-5 Standby Shut Down Power to only a very few components so that wake | High
Off events can be triggered, e.g. from a LAN, followed
by an operating system restart.
G3 - Mo compeonents powered and device fully switched | Very high
Mechanical off. Can only be reawakened by restoring power and
Off starting the operating system

ACPI Sleep States (adapted from NRDC 2005)
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JISC Thin Client

APIus AMinus

A Kit lasts longer A Load at server
A Easy to consolidate and A Many devices on 24/7

virtualise

A Video/3-D Graphics not

A Lower Energy consumption handled well

In use and reduced need for

cooling A New thick-client solutions

can match the thin-client

A Less weight and bulk to claims

transport - less waste

AI mportant to mat cl
A Reduced support costs needs
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1SC JISC

Cost and Carbon Comparison Tool:
Thick vs Thin Clients - Thick Clients Vendors' Data

Thick Clients Very PC Very PC Very PC Very PC Very PC Very PC Own data
GreenPC BE &LG  Fulwood & LG Treeton Il &LG  Treeton |l XS & " .
(Generic) 29" LCD 29 LoD 290 L0 LG 29" LCD BC &LG 22" LCD Alom & LG 227 LCD
Replacement cycle INCLUDING INCLUDING INCLUDING INCLUDING INCLUDING INCLUDING INCLUDING
{years) SCREEN SCREEN SCREEN SCREEN SCREEN SCREEN SCREEN

INCLUDING INCLUDING INCLUDING INCLUDING INCLUDING INCLUDING INCLUDING
Capital Costs (£) SCREEN SCREEN SCREEN SCREEN SCREEN SCREEN SCREEN
Client purchase price per
client {incl. VAT)

Energy Costs (E)
Power of client in
aclivelidle mode [Walls)

Power of client in standby
e (Walls)

Power of monitor in
activel/standby mode
(Walls)

Power of monitor in
slandoy mode (Walls)

Space utilisation {m2)
Average space per client
{mz2)
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JISC

JISC

Cost and Carbon Comparison Tool:
Thick vs Thin Clients - Thin Clients Vendors' Data

Sun Wpa Chip PC Own data Clever thln-g

Replacement Cycle

Reolacement cycle [years)

Replacement cycle for thin chent sarver

Numbers of Devices (#)

Integrated monitar?

M. thin clients per Thin Client server

Capital Costs (E)
Client purchase price per client {incl. VAT)

Thin client server purchase price

Dperational Costs (E)
Licence costs
Annual client and senver licence costs (per client)

Energy Costs

Power of client in activedidle mode {Watls)
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JISC Printing

(Staff) printing is out of control
HE Sector consumes over 21,000 tonnes of paper per year
Accounts for 10-16% of ICT-related electricity use

Most of the energy associated with printing comes from making the
paper

Form a cross functional team and get buy-in from users
Consolidate printing to MFDs
Enable APull o printing

Enable duplex and monochrome printing by default

Do To To To Po o To To Ix

Enable quick switch to low power mode
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JISC Procurement

AUK Government 0s Qui ck Wi ns
A Centre of Excellence

A Standards
A Energy Star
A ECMA Eco-Declaration
A EPEAT

A Sustainability not yet embedded in procurement
practices

A Need for strategic view of procurement and estates
iInvolvement
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The Cloud

Or

?
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JISC The Cloud

AﬁNot evervything wi |l mo v
t he cl oud wi | | m-oN¥clkeolas nt o
Carr

AJISC - three studies
A Cloud for Research
A Technical Review of the Cloud

A Environmental and Organisational Implications of
the Cloud for HE and FE

A Reports in May 2010
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JISC Queen Margaret University

AThin clients
everywhere

ANew build

AKey driver was
avoiding AC

AGood IT/Estates
cooperation

AReduced support
overhead by 2 FTES
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JISC

Cardiff University

A Low power servers

AChiIIed water
cooling

A Efficient layout
AEfficient UPS

ASO% support
overload
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JISC Imperial College

A IT as opportunity
A Move to e-Procurement

A Saved 240,000 pieces of
paper a year

A £40,000 in postal costs
A Less paper to store

A Leveraged existing e-
Business Suite (Oracle)
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