Setting the scene

e Today’' s presentation wi |l |
suitability of Virtualisation technology to bring
efficiencies to the data centre.

« Specifically
— The Expanding Environmental impact of IT
— The growing resource demands of technology
— What are the differing capabilities of Virtualisation.
— How are they applied and what is the impact.
— Real case scenarios of implementations.
— A case study of a virtual office in a box
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Independent project based services based company
specialising in virtualisation of Infrastructure.

Operate in the UK, Ireland, Channel Islands, Isle of Man

Have been working in Virtualisation for 7 years, have
been in business for 13 years.

Recently awarded VMWare EMEA Consultancy of the
Year & ICT Excellence award for the green IT initiative
of the year.

ISO 14001 Environmental standard, ISO 9001 and ISO
27001 accredited

Rigorous approach to project implementation of
scientifically engineered solutions.
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The debate has moved on:

ANhat parts of our IT estate can be virtualised?
Adow is this process going to happen?

AWill this all move onto new hardware?

ANhat are the timescales?

ANhat are the risks?

Adow are we going to manage the new platform?
ANho is going to support it?

ANhat benefits will we get for doing it?
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Assessment

Process driven engagement designed to truly align
strategic vision to a virtualisation framework
incorporating the following

ACurrent infrastructure assessment including
performance analysis and trend identification

AConsolidated resource modelling based on
utilisation and growth predictions

Mroject goals and aims

Anfrastructure considerations

An house skill sets

Anpplication profiling and categorisation
ACompliance to supported technologies

Implement

Workshop training and skills transfer
Consolidated platform installation and baseline
Solution implementation and patching
Systems Management installation

P2V migrations

Testing and acceptance procedures
Technology configuration signoff

Design and Planning

Virtual Infrastructure Design

Training requirements

Initial installation testing and acceptance
Piloting

Migration timeframes

Migration sequencing

Migration methodologies

Environment standards

Support

Manage

Technical Management of the implementation
Testing and acceptance plans
Project stage signoffs

Support

Handover from implementation to normal operations
Continued support following installation
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So what Is the current
state of play In IT?
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Environmental impact of IT

e Itis estimated that the CO2 emissions of the IT
Industry alone exceeds the carbon output of the
entire aviation industry.

e | T emissions account for
carbon emissions, and 10% of the UK energy billl

e By 2011 up to 33% of a co
will be spent on energy.

 86% of ICT departments do not know what
their carbon foot print is.

 80% of IT departments do not know what their
electricity consumption is.
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IT Expansion

e In 1996 there were 45 million people using
the internet, by 2010 this will be 1.6 billion.

 YouTube consumes as much bandwidth today
as the entire internet did in 2000.

* |IDC predicts a six fold annual Information
growth from 2006 to 2010, to 988exabytes
(988 billion gigabytes).

* 85% of all computer information will be In
your corporate networks.
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Hardware Expansion

e The number ofP C budt is growing at 10%
per annum (150 million units per annum).

e 80% of the lifetime costs of a PC/server are
created In its manufacture.

 Over a billion PCs already in use.

 The global computer hardware industry will
be worth $500billion per annum by 2010
(growing at 6% per annum).

 Energy costs are higher now than they have
been for 50 years and predicted to go higher
still (some predictions have oil at $200 a

barrel by 2012). Virtualize
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Business Applications

 Internet applications
e Customer interaction systems

« CRM/Finance/ERP/Marketing/Operational
systems

« Laptop/PC office based end user computing
« Legacy systems support
e Higher expectations on business Continuity
— Raised importance on Disaster recovery
« EMAIL
— 183 billion email sent a day

— 2 million per second. virtualize
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So what is the problem?
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Redundancyin the current

Business IT architecture drives
environmentally damaging
energy consumption in both the
construction of unnecessary
machines and their running
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So why can Virtualisation help?

A Virtualisation is an efficiency creating

technology.

A It removes some of the traditional constraints
associated with todayos | T
ARemoving the | ogical stateo

the physical.

A It can do this in two ways:

I by making one physical resource appear
as many, such as servers;

I or many physical resources appear as
one, such as disks
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Where can Virtualisation
be applied?
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Where can Virtualisation
be applied?

e Server virtualisation

« Storage virtualisation

 Virtual Desktop Infrastructure (VDI)
* Network virtualisation

« Application virtualisation

* 1/O virtualisation

e Automation .
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Server Virtualisation

Lotus Notes Server
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Impact of Virtual Servers

Provision a new server in minutes.
— No new hardware required.

Reduce the amount of servers that need to be
manufactured—cradle to grave cost of a server?

Do not have to double up on the same level of
hardware in the DR site.

You are refreshing 20% of the hardware
moving forward.

Consolidation ratio maybe 20:1 today but with
Increasing CPU power could be 100:1 in the
future.
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Virtual Storage

Assign the virtual disk to the server farm
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Impact of Storage Virtualisatior

e in 2006, 48% more data storage capacity was sold
In the UK than in 2005

« Allows many physical resources to be seen as one

 Heterogeneous management of mukvendor
storage devices

e Easy to implement thin provisioning allows just in
time resource allocation.

e Vast improvements in Data Migration
I Moving data off of an over-utilised storage device
I Moving data onto a faster storage device as needs
require
I Implementing an information lifecycle policy

I Migrating data off of older storage devi\/i rtu al iZe
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Virtual Desktop Infrastructure

Business Partner

[e.g, Outsourcing Project) Virtual Infrastructure in the Data centre

Firewall

Thin Client or any PC,
runmring remote
display softwaw

Thin Clieny orany PC,
unnng remcte
display software
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Desktop Virtualisation

VDI gives you the benefits of servebased computing
without the limitations of shared services
technologies or the difficulties of application
Integration

 Manage desktops centrally, simplifying desktop
Installations, backups and maintenance

* Provide individual isolated virtual desktops to end
users that look and feel like their normal desktop

* With VDI, users access their complete desktop
environment in a virtual machine located in a secure
data centre

e Thin client devices can now run consuming onl{.5
watts of electricity and only have 100 parts

virtualize

EFFICIENCY THROUGH INNOVATION™



Overview of Virtual Infrastructure

Business Continuity

Automation
Management

Centralisation

4 3 3 S S o 3 3

Desktop & Application Virtualisation
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I/0 Virtualisation

Storage Virtualisation
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So what does all this
deliver In reality?

virtualize

IIIIIIIIIIIIIIIIIIIIIIIIIIIII



Case Study 1

SmallDatacentre
Power Reductions

This calculation is based on 49 physical servers migrating into the virtual
environment.

U DL380 power consumption per hour 465 Watts (approx.)
U These servers will be usin@2,785 Watts per hour (22.8 KW p/h)
U Over a year these servers will consum&99,728 KW of

electricity.

Assuming a charge of 11.43 pence per KW hour, powering these servers will
cost£22,828.91.

An additional Watt is then required to provide cooling for every consumed
Watt (Industry Recommendation). Total cost will then b&45,657.82 per

annum to run these 49 servers. . »
virtualize
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Case Study 1

Power Reductions

If we compare this to a proposed infrastructure of 6 IBM X3850 servers:

U X3850 power consumption per hour = 829 Watts (Approx.)
U These servers will be usingt,920 Watts per hour (4.9 KW p/h)
U Over a year these servers will consum43,099 KW of electricity.

Assuming a charge of 11.43 pence per KW hour, powering these servers
will cost £4,926.21

An additional Watt is then required to provide cooling for every
consumed Watt (Industry Recommendation). Total cost will then be
£9,852.42 per annum to run these 49 servers.

This creates an overall saving d£35,805.40 per annum.

virtualize

EFFICIENCY THROUGH INNOVATION™



Case Study 1

Typical gasfired power stations produce 440g of CO2 per KWH, diired
power stations produce 650g of CO2 per KWH and cefled power stations
produce 950g of CO2 per KWH.

Using an average of 650g of CO2 per KWH, we can see that the 49 physical
servers we have referred to in example 1 would have the following carbon
footprint:

199,728 KWH x 650g = 129,823,200g of CO2, 129.8 tons of CO2 per annum.
The new virtual environment would have a carbon footprint of:
43,099 KWH p 6509 = 28,014,350g of CO2, or 28 tons of CO2 per annum.

An overall saving of 101,8 tons of CO2 per annum. This equates to 28 Ford

Mondeo's1.8 Diesel Cars V| rtu al ize
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Case Study 2

Medium Datacentre

Power Reductions

This calculation is based on 453 physical servers migrating into the virtual
environment.

U DL380 power consumption per hour =465 Watts (approx.)
U These servers will be usin@10,645 Watts / hour (210 KW p/h)
U Over a year the servers will consumé,845,250 KW of electricity.

Assuming a charge of 15.40 cents (estimated charge) per KW hour, powering
these servers will costO284,160.80 .

An additional Watt is then required to provide cooling for every consumed
Watt (Industry Recommendation). Total cost will then b&568,321.60 per

s virtualize
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Case Study 2

Power Reductions

If we compare this to a proposed infrastructure of 44 HP DL585 servers:

U DL585 power consumption per hour = 820 Watts (Approx.)
U These servers will be using6,080 Watts per hour (36 KW p/h)
U Over a year these servers will consum&16,060 KW of electricity.

Assuming a charge of 15.40 cents per KW hour, powering these servers will
costO48,673.24

An additional Watt is then required to provide cooling for every consumed
Watt (Industry Recommendation). Total cost will then b&97,346.48 per
annum to run these servers.

This creates an overall saving d470.975.12 per annum.
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Case Study 2

Typical gasfired power stations produce 440g of CO2 per KWH, diired
power stations produce 650g of CO2 per KWH and cefled power stations
produce 950g of CO2 per KWH.

Using an average of 650g of CO2 per KWH, we can see that the 453 physical
servers we have referred to in example 2 would have the following carbon
footprint:

3,648,690 KWH x 6509 = 2,371,824,0009g of CO22871 tons of CO2 per
annum.

The new virtual environment would have a carbon footprint of:
632,120 KWH p 6509 = 410,878,000g of CO2, 410 tons of CO2 per annum.

An overall saving 0f1961 tons of CO2 per annum. This equates to 528 Ford
Mondeo's1.8 Diesel Cars



