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Introduction

We have passion, conviction, urgency, and necessity.
We know that most people don’t understand what’s
in their power to change. Our explicit goal is to enable you to
better understand the basic issues around green information
technology (IT) and to equip you to take those initial steps.
We were changed by writing this book and hope reading it
changes you. Time is short; the subject desperately important.

Whether yours is a small organization trying to cut costs,

a medium-size organization fighting for your survival in
harsh economic times, or a larger organization face to face
with power constraints and industry regulations, we hope
this book will ground you with what you need to know and
empower you to move forward. The folks we’ve met who've
already begun this journey are passionate about what they’re
doing and proud of what they’ve done. Many of them are
working overtime because they too feel the urgency.

Whether you're an IT manager, a C-level executive, a facilities/
operations person, or just someone who wants to understand
the implications of information technologies in consumption

of power, in finding more efficient processes and cutting
costs, and in impacting the planet, we hope you find this book
useful.

About This Book

Information technology (IT) is an enormously complex field.
It’s amazing enough that your applications run, that people
can actually use them to get their work done, and that your
systems stay up 24 hours a day, 7 days a week, 365 days a year.
Green considerations add another layer to that complexity and
bring new disciplines that IT people normally don’t study in
depth.
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In this book, we bring the basic information you need to find
more efficient and environmentally responsible ways to meet
your IT business goals and to leverage IT to move your entire
organization in a greener direction. Green IT isn’t just about
energy efficiencies but also about operational efficiencies that
can improve the whole of your IT.

This book was created for IBM to highlight areas that IBM can
help you with in your green journey. To a great extent, it is

a subset of the full-length trade book, Green IT For Dummies.
The full-length edition goes into greater detail and provides
more direct step-by-step help, but this minibook gives a broad
overview and helps you identify areas that may make good
starting points for your Green journey. It matters less where
you start than that you start, and we wish you the best.

Icons Used in This Book

B\

MBER

/?54,

WING/

Here’s a list of the icons you find in this book and what you
can expect from the text they highlight.

The Tip icon marks green suggestions that you can implement
directly, such as “Turn out lights when rooms aren’t in use.”

Remember icons mark information that’s especially important
to know. To siphon the most important information in each
chapter, skim through these icons. For example, “Computer
room air conditioning can consume more power than all the
electronics in your data center.”

The Warning icon tells you to watch out! It marks important
information that may save you headaches. For example,
“Check building and electrical codes before making major
wiring changes.”
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Chapter 1

Greening IT

In This Chapter
Seeing that green IT can work for you
Discovering green business drivers

Making green journeys

nformation Technology — IT — is the central nervous

system not only of our businesses but also of our govern-
mental and social infrastructure. It depends on electricity, and
available electricity is finite. As IT continues to grow, people
depend on it more. Its unchecked consumption of power is
threatening the financial resources of the organizations it
serves, and, quite literally, is putting an ultimately unsustain-
able burden on the earth.

IT must find a way to be green, but you can’t throw a switch
and suddenly be green. Going green is a process and just

the beginning of what’s needed for true sustainability. Going
green may also be the shortest path to economic savings and
the overall health of an organization.

Recognizing the Basic
Green Concepts

Awareness of climate change, energy crises, rising energy
costs, and the dangers of hazardous materials, is growing.
Being green encompasses a set of related issues:

v+ Environmental responsibility: The need to consider the
well-being of the environment and protect the health, bal-
ance, and diversity of human and natural resources.

These materials are the copyright of Wiley Publishing, Inc. and any
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+* Global climate change: The concern that a buildup
of greenhouse gases in Earth’s atmosphere is slowly
increasing the average temperature near Earth’s surface.

v Sustainable development: Defined by the United
Nations’ Brundtland Commission as “development that
meets the needs of the present without compromis-
ing the ability of future generations to meet their own
needs.”

1 Corporate Responsibility (CR): Business’ sense of
responsibility to society and the environment.

Greening of IT is attractive to businesses for several reasons:

v~ IT uses a lot of resources. IT is often the biggest con-
sumer of electricity.

v IT equipment produces heat. This heat must be removed
by special air conditioning and cooling equipment, which
in turn needs more electricity.

v IT turns over its equipment every three to five years.
Capital equipment in other departments lasts much
longer, so greening new investments in IT have impact
sooner. If you truly need to replace a computer, look for
more energy efficient equipment.

v Technology is IT’s second name. IT folks navigate com-
plex technical criteria and make informed decisions.
Green is just one more factor for them to consider.

v IT can help green other processes in an organization.
Virtual travel, virtual client visits, telecommuting, and so
on take relatively little energy.

Greening the IT Ecosystem

Greening your IT ecosystem includes networks, the Web, and
interconnected and dynamic relationships. The green IT eco-
system represents a way of thinking holistically about what,
how, and why IT operates — and about who and what those
operations impact. The components include

v All computer hardware, software, and networks used
inside an organization

These materials are the copyright of Wiley Publishing, Inc. and any
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v All specialized facilities, such as data centers and com-
puter rooms, that house equipment, including facilities
infrastructure equipment that provides power to the

computer equipment as well as specialized air condition-
ing and cooling equipment

1 Management strategy responsible for purchasing, run-
ning, and responsibly disposing of IT assets

v The staff and organizational culture that makes all the
infrastructure and activities possible

v The systems and networks that connect with the organi-
zation’s suppliers, customers, and partners

Green business drivers

For many organizations, going green is all about the explicit
business drivers:

v Energy costs: IT can dramatically reduce energy costs.
According to the Global e-Sustainability Initiative (GeS],
www.gesi.org), the IT industry could save global indus-
try $800 billion dollars in energy costs by 2020 by imple-
menting energy-efficient policies.

v Energy availability: In some locations, new power feeds
are difficult if not impossible to obtain. The efficien-
cies inherent in green IT can delay or avoid the need to
expand or relocate data operations. One such location is
the borough of Manhattan in New York City.

v Equipment costs: Greening IT optimizes business pro-
cesses by consolidating servers and storage, which often
results in needing less equipment, which in turn uses less
power and require less cooling.

1 Data center costs: Current trends show that for data
center capacity to keep up with escalating demands, data
center capacity needs to double every five years. Greener
IT can slow the need for expansion as well as reduce the
demand for floor and rack space and air conditioning.

1+ Business process optimization: Optimizing business
processes such as supply chain management represents
a huge opportunity for managing carbon emissions with
solutions like shipping logistics planning, among others.
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v Performance and efficiency: Many, if not most, of the
steps you take toward greening IT yield a more efficient,
better performing IT.

Focusing on business optimization can help IT reduce energy
demands and keep growth in check. Areas to target include
v Server and storage utilization and consolidation
v Server, storage, and application virtualization
v Technology and information life cycle strategies
v Energy measurement and management
You can use software applications to help in your green jour-
ney. Areas you can explore include
v Optimizing business process

v Optimizing decision support so that you use information
you have to make greener decisions

1 Using data management technologies, including de-
duplication to reduce requirements for storage, thereby
reducing energy use and data center space

v Using data compression technologies so data takes up less
storage, which uses less energy and data center space

Add to your business case these advantages associated with
using Web collaboration for business communications:

v Savings on travel costs as well as the time savings associ-
ated with travel

v Savings on the cost of shipping documents or physical
media, such as tapes, CDs, and DVDs

v Reducing the cost of business partnership enablement

v Optimizing relationships with suppliers

Sustainability and green initiatives have a positive impact on
the value and reputation of brands. This is true across the
board for both service and product-focused organizations,
large, small, and midsized organizations, in all regions around
the globe, and in all industries. One in four customers say
they’d switch brands for a given product or service if pro-
vided with more ethical alternatives. No kidding.
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Environmental drivers

Beyond corporate responsibility, new legislation may

likely prove a strong incentive to curb carbon emission, and
organizations need to consider environmental drivers when
devising green IT strategies. Some of these drivers include
the following:

v Carbon dioxide is one of the major human-generated
greenhouse gases that the Intergovernmental Panel on
Climate Change (IPCC) has concluded is likely respon-
sible for observed increases in temperature over the last
60 years.

1 Coal provides more than 50 percent of electrical power
in the U.S.

Legislation, such as Cap and Trade, or emissions trading, refers
to a strategy to control and reduce carbon emissions by limit-
ing or capping the total amount of greenhouse gases that an
entity can emit. Trade in carbon credits provides financial
incentives for organizations to lower emissions while working
toward reducing overall emissions to the capped total.

In addition, discarded electrical components and electronics
(to be distinguished from recyclable units which, properly
handled, are considered a commodity) become e-waste. (Find
out more in Chapter 9).

Emerging Standards for Green IT

Standards play a central role in modern information technol-
ogy. Such standards allow users to mix the best solutions
from multiple sources, instead of locking them into propri-
etary products from a single vendor.

Before blindly adopting new equipment or practices, just
because they’re green, IT departments must verify, test, and
work changes into their budgets. Standards — and products
that meet those standards — provide tested solutions that IT
organizations can adopt quickly, relying on the work of the
standard-setting and certifying organizations.

These materials are the copyright of Wiley Publishing, Inc. and any
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The Green Grid unites for green

The Green Grid is a worldwide group
of corporations pushing for higher
energy efficiency in data centers
and business computing. Members
include hardware and component
manufacturers, data center opera-
tors, manufacturers of the facility
equipment used in data centers,

software providers, and other inter-
ested parties. These members are
developing metrics, measurement
methods, processes, and new tech-
nologies aimed at reducing the
power needed for data processing.
IBM is a founding member of The
Green Grid.

SMBER
S

\\J

Many current standards for green IT are voluntary. They're
guidelines that a company can choose to implement, or not.
Even so, concerns about power consumption, climate change,
energy conservation, and energy security have caused gov-
ernments around the world to scrutinize energy use and pro-
pose guidelines that will eventually become mandates.

The idea that if you can’t measure it, you can’t improve it
ought to govern IT energy use. To understand how well any IT
infrastructure, for example, a data center with its individual
components and processes, is performing, you need ways to
measure it.

Get good ideas about how to take these measurements by
visiting www . ibm. com/ibm/green — look under the Green
IT tab.

Going on a Green Journey

Green isn’t a destination. What’s evident in the stories that
follow is the ongoing process and the growing involvement
and commitment of the folks who are on the journey.

Big Blue goes green

IBM, the original IT giant, has been involved in green IT
for decades, so its experience is worth a closer look. IBM
sounded the keynote for green IT when it published its first

These materials are the copyright of Wiley Publishing, Inc. and any
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Chapter 1: Greening IT 9

environmental-protection goals in 1971. Tom Watson, Jr.’s
corporate policy statement called for IBM to

.. . be continuously on guard against adversely affecting

the environment. This effort must include constant attention
not only to the waste incident to producing the product but
also to the consequences of the processes established during
product development.

IBM then developed a comprehensive global environmental
management system:

1 Between 1990 and 2007, IBM saved 4.6 billion kWh of
electricity consumption, avoided nearly 3.1 million
metric tons of CO, emissions (equal to 45 percent of the
company’s 1990 CO, emissions), and saved over $310 mil-
lion through its annual energy conservation actions.

v IBM’s procurement of renewable energy and renewable
energy certificates (RECs) increased from 11 million kWh
in 2001 to 455 million kWh in 2007 accounting for 8.5 per-
cent of IBM’s total 2007 global electricity purchases.

v IBM reduced its nearly 200 data centers to fewer than ten.

In IBM’s 1994 Annual Environment Report, then-CEO Lou
Gerstner renewed the commitment:

In the past two years, we in IBM have had to rethink much
about the way we do business. In the process, it has become
clear that there are certain things that should not change.
One of them is our responsibility to run a business mindful
of the world in which that business operates. When it
comes to the environmental well-being of that world, this
responsibility takes on added weight for a company such

as ours: a multinational organization whose technology
represents a powerful engine of change.

Keeping the commitment
Today IBM’s environmental and energy commitments are part

of its larger commitment to corporate citizenship and social
responsibility, including these important areas:

1 Maintaining environmental awareness: IBM has pub-
lished an annual environmental report since 1990; at the
end of 1997, it became the first major multinational to

These materials are the copyright of Wiley Publishing, Inc. and any
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earn a single global registration to ISO 14001, covering all
its manufacturing and hardware development operations
around the world — which it’s maintained ever since.

v Working smarter to save energy: IBM saved $250 mil-
lion in energy costs between 1990 and 2005. In 2007, in
its efforts to green itself, IBM saved $97 million in travel
costs by using online collaboration — saving itself
considerable expense as well as avoiding putting more
carbon in the atmosphere from business travel.

* Mandating responsible product design: In 1992, IBM
established its Product Stewardship program, which
focuses on corporate environmental affairs — including
the development of products whose design and perfor-
mance are environmentally friendly. Goals include

¢ Extending the life of products

¢ Designing products with reuse and recylability in
mind

¢ Minimizing environmental impact by choosing
more environmentally friendly materials

¢ Recycling existing equipment

IBM GARS (Global Asset Recovery Services) works
to recover, reuse, and responsibly dispose of elec-
tronic equipment.

1 Maintaining consistent environmental effort: In IBM’s
case, this means not only establishing a track record but
also planning for future improvements:

¢ Between 1990 and 2007, IBM avoided energy-use-
CO, emissions equivalent to 45 percent of the com-
pany’s own 1990 energy use.

¢ Since 1987, IBM has decreased its generation of haz-
ardous waste by 94.7 percent.

¢ Since 1995, IBM has reduced its PFC emissions from
chip manufacturing by 32.7 percent.

e From 2007 to 2010, IBM expects to double the com-
puting capacity of its IT centers without increasing
energy use.

+* Embracing transparency: IBM has reported its green-
house gas (GHG) emissions under the U.S. Department of
Energy voluntary reporting program since the inception
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of the program in 1995, and has reported through the
Carbon Disclosure Project (CDP) since that program’s
inception in 2003.

IBM looks at how to not only green itself but also at how to
help its customers go green. To this end, IBM created a frame-
work that identifies starting points for organizations ready

to begin their green journeys. IBM applies green thinking to
eliminate waste, conserve energy, and optimize business pro-
cesses by

v Virtualizing applications, storage, and servers

v Improving facilities management including heating, cool-
ing, lighting, and power consumption

1 Using more online collaboration and messaging solutions
to reduce business travel and engage remote workforces

v Using intelligent management of business information
and business processes to lower energy costs

v Designing for reuse and providing customers easy ways
to resell or recycle their unwanted computer equipment

RackForce rents out
green machines

RackForce, a fast-growing hosting-service provider, started its
green journey about seven years ago. RackForce rents servers
wholesale to e-businesses, application providers, and hosting
resellers. Their green strategy involves rethinking business
process and coming up with innovative ways to save energy
while doing green-savvy IT. RackForce VP Brian Fry puts it
this way:

“We didn’t start out with a full understanding of green or
green strategy. In 2001, we understood that we were very
inefficient with our servers, adding 20 servers a day, with
low utilization on every server. We also understood that if
everything from one customer is linked to one server, failure
could be catastrophic.”

RackForce decided to look at virtualization to do more with
what they had. They used virtualization strategy to address
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dissemination, distribution, or unauthorized use is strictly prohibited.



’ 2 Green IT For Dummies

server consolidation as well as overall efficiencies of the data
center, the ability to make changes on the fly, the ability to
move things when they need moving, maximizing utilization.

They innovated from within, switching to hardware that was
more power efficient. They added space to the data center
to create a major data center (150,000 square feet), and
addressed data center efficiencies. They learned not to allow
cold air to mix with warm.

Today’s chilling systems below 50°F can use cool air without
using a chiller at all. RackForce chose to locate where cool-
ing is part of the environment, which was part of making the
decision on where to site the new data center. RackForce
used a modular design for the data center, a big part of their
efficiency. They use water to cool, which is many times more
effective than air cooling.

“The carbon impact from IT is getting to be as bad as the
airline industry,” warns Brian, “Is your data center running
on coal? Data centers need to be put where they have the
least impact on the environment — in colder locations. With
hydropower, the only carbon footprint comes from the dam.”
Hydropower is very, very clean compared to coal. Using the
right engineering and power source is equivalent to reducing
100,000 cars to 1,000 for a 150,000 square foot data center.

With virtualization, you can replace 20 servers with one.
Overall, RackForce got a 300-percent performance and reliabil-
ity increase and a 30-percent power-consumption reduction
by implementing IBM System x3550 servers.

Being green On Line in Brazil

Service and hosting provider, On Line do Brasil in Sao Paolo,
Brazil provides IT and services for small and midsize compa-
nies. They rent space within a larger data center and populate
it with blade servers — slim, compact servers on individual
circuit boards. Switching from racks to blades reduced the
space and energy each server consumes. Thinking about 1,000
servers, the difference between racks and blades is huge. On
Line do Brasil was running out of both room and energy; now
they have room to grow.

These materials are the copyright of Wiley Publishing, Inc. and any
dissemination, distribution, or unauthorized use is strictly prohibited.



Chapter 1: Greening IT

On Line do Brasil’s growth plans required good operational
efficiency. They approached this need in several ways:

v They developed a good knowledge of virtualization and
used VMware with their blades.

v They engaged IBM to consolidate its existing systems
onto three IBM BladeCenter HS21 XM servers, housed in
an IBM BladeCenter E chassis.

v+ IBM implemented an IBM System x3550 server to manage
the new environment. The System x platform lowers
power consumption and increases performance.

Beyond reducing energy and space requirements, On Line do
Brasil has gone from an organization of 23 employees with

revenues of $1 million to an organization of 33 employees, rev-

enues of $4 million, and hosts 120 customers.

A smarter planet

Something meaningful is happen-
ing ... every human being, company,
organization, city, nation, natural
system, and man-made system is
becoming interconnected, instru-
mented, and intelligent. This is
leading to new savings and effic-
iency — but perhaps as important,
new possibilities for progress.

Business has been at the center of the
converging pressure to “go green.”
Government regulation and laws
are becoming stricter. Stakeholders
(investors, employees, customers)
are increasingly expecting opera-
tional consideration of the environ-
ment. Energy costs are rising. In many
regions around the globe, the availabil-
ity of energy, waste disposal, water,
and raw materials is uncertain.

IBM believes that a shift in societal
thinking forces a new code of con-
duct and demands corporate social

responsibility. IBM suggests that
“smart systems” are dramatically
more efficient and reliable and there-
fore enabled to save energy and
resources. Further, IBM suggests
that companies of all sizes can find
value in going green through cost
savings resulting from decreased
waste (energy, water, manufactur-
ing, materials, employee commuting
time, business travel time) and/or by
tapping new markets and consumer
segments that demand environmen-
tally preferred products.

IBM and its Business Partners can
help companies of all sizes assess
their data center or server room
efficiency and carbon footprint to
identify cost savings and other envi-
ronmentally sensitive improvements.
For more information visit www .
ibm.com/green or www. ibm.
com/expressadvantage.
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Chapter 2
Getting Ready to Green

In This Chapter

Considering what eats energy
Knowing carbon, both friend and fiend
Making a green plan and getting started

n this chapter, we explain why IT needs so much power,
where it all comes from, the different ways its use impacts the
environment, and the basics on how to get started with green IT.

Figuring out Where
the Energy Goes

Computers break down problems into many simple, logical
decisions; tiny electronic circuits called gates or logic elements
make these decisions. A modern computer processor chip
has hundreds of millions of these gates and each make these
decisions billions of times every second. Each of these
decisions requires a minute amount of electrical energy. All
these minute electrical sips add up to big gulps of energy.

Speed increases energy consumption. Applying more power
to gates in a processor chip switch makes them faster. Higher-
frequency signals generated in a fast computer’s operation
leak across the thin insulating layers in a chip more easily,
using still more power. All that power going into the chip gets
turned into heat. A typical processor chip uses roughly the same
amount of power as a medium-size incandescent light bulb —
and the chip can get just as hot. Getting heat out of the chip
affects how fast processors can go.
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By definition, the fastest chips on the market can do the most
calculations per second, but they generally don’t perform the
most calculations per unit of electrical energy. If computations
can be spread among more than one processor, and that
happens in most data centers, using two or three energy-
efficient chips instead of one super-fast chip may get the
same work done with less electricity and less wasted heat.

In addition to chips, power systems in the data centers
consume a lot of power. Everything from UPSs to PDUs to

the power supplies in the servers are sources of inefficiency.
The power supplies convert incoming voltage to the voltage
needed by servers. The power supplies in the servers again
convert voltage to that needed by the chips along with AC to
DC conversions. Each of these steps leads to losses of energy.

The storage and network devices are responsible for about 6
percent of the power consumption each. And cooling systems
consume about 50 percent of the power in the datacenters.

BE . . . .
&‘“\ f When purchasing new devices or consolidating processing
loads to fewer servers, take advantage of servers and devices

that do the most work/computation per kilowatt-hour.

Attributing consumption

Your job is to determine how much electricity IT uses. You
may go about determining your consumption by following the
steps in this section.

Step 1: How much power goes to your data center

First you need to know how much power goes to your data
center. If the data center has its own dedicated electric meter,
you can use the power reading directly. If other users are

on your power meter, such as office areas or manufacturing
areas, you need to determine the data center’s power usage.
There may be current meters built into your switch gear. Ask
your facilities people to show you this equipment or ask an
electrician to take power readings for you. If you have the
right kind of power switching equipment, you will be able to
utilize energy management tools to collect this information
directly from the equipment.
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Step 2: Determining how much electricity devices use

The best way to determine electrical output is to take actual
measurements. Newer equipment has power measurement
probes built in. The power consumption can then be collected
regularly by energy management tools directly from the
equipment.

Step 3: Adding up the power of each device

When determining the overall power of each device, you have
two options:

v The first option is to use the nameplate ratings of the
device, which often reflects the maximum rating of the
power supply instead of the actual peak power draw of the
specific equipment. The result is that the nameplate values
tend to drastically overestimate achievable power draw.

v The other option is to use management software, such
as IBM Systems Director Active Energy Manager which
details specific power usage at the server level. You can
then cumulate the energy draw.

Step 4: Powering equipment
versus distribution overhead

Finally you calculate how much of the electricity you buy goes
to powering your IT equipment versus cooling and power
distribution overhead. After you know this, you should adjust
the cost of the electricity supplied to IT equipment upwards to
reflect the fact that the heat produced costs money to extract.

For example, if you use 1,200 watts of cooling for every 1,000 watts
of power that goes to IT equipment, you should multiply the
billed cost of power by (1,200 + 1,000) + 1,000 = 2.2 to get a better
measure of the true cost of the energy the equipment uses.

The uncool cost of cooling

All the chips in a computer use electricity and produce heat,
as do peripheral devices such as disk drives, video displays,
printers, scanners, and modems. Even the fans that move hot
air away from all that electronics use electricity and add heat
to the room. Servers would burn up if heat isn’t removed by
large air conditioners — a major expense in data centers.
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Air conditioners pump heat from inside a building to the
outside, and air conditioners require lots of electrical power.
For every 1,000 watts of power used by the computers the
air-conditioning often needs another 1,000 watts or more.

Because cooling represents such a large fraction of IT energy
consumption, improving air conditioner efficiency is one
important road to green IT. In datacenters with multiple
cooling systems, it’s possible to align cooling system operation
to the actual needs of the space. Cooling systems that are
responsible for a sparsely populated part of the datacenter,
for example, can be set to run less frequently than cooling
systems focused on areas full of equipment.

Understanding the Carbon Cycle

Before you can reduce your carbon footprint — the total
greenhouse gas emissions caused by an individual, organization,
event, or product — you must know how and when you
generate carbon dioxide and other greenhouse gases.

Carbon is an element on which all life on Earth depends. All
the chemicals that people are made of are built on chains
of carbon atoms. The carbon in fossil fuels (like oil) is the
remnant of organisms that died millions of years ago.

Burning fossil fuel adds net CO, to the atmosphere. CO, tends
to trap heat much like the glass windows on a greenhouse —
sunlight gets through, but longer wavelength infrared
radiation from the heated Earth doesn’t get back out and is
trapped, warming the planet.

Almost half of the electricity used in the U.S. (49 percent)
comes from coal. Reducing the electricity used or using
cleaner electricity (like hydropower) can reduce your
organization’s carbon footprint.

Making a Green Plan

Getting your green journey underway isn’t difficult and
doesn’t even have to cost a thing before you start seeing
great benefits. When you begin a new venture, there’s always
tension between planning and action. Taking action too soon
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risks bogging you down in minutiae and missing the big
picture. But overly ambitious planning can be risky.

Begin sound planning for a long-term commitment while getting
started on easier green tasks. Remember to distribute your
planning documents electronically, which saves on paper and
can improve your process. (See Chapter 8 for details.)

Establishing a baseline

As you build a green program, you’ll want to measure your
progress. And to do so, you need baseline data on the various
parameters you will be measuring. Measure and monitor
because you need to establish both your goals and the progress
you make toward them. Note: Showing progress helps ensure
that your green program takes root and continues to grow.

Figuring facility power usage

Reducing power consumption, or at least controlling its
growth, is one major way a green IT initiative can reduce your
organization’s environmental footprint. The cost savings that
come along with reduced power demand can be either a side
benefit or the main justification for your green efforts. Be sure
you can quantify the savings.

Start figuring your baseline by determining your data center’s
current total electric power usage. Consider these suggestions:

v+ Find out what the electric bills show as the amount of
power used. If your organization sports a separate data
center facility, getting the required information may be
as simple as obtaining copies of recent utility bills. When
figuring your facility power usage baseline, try to get
records for the past 12 months (24 months is best).

v Find the utility meters and know how to read them.
You would be surprised how many data center managers
have no idea of their electricity consumption. As a start,
find out which, if any, departments are sharing the meter.

1 Measure daily power usage room by room. If you have
a smaller IT shop with just a computer room (or closet),
find a way to measure power on some typical days.
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For datacenters, you probably want to leverage systems
management tools that can help you assess and monitor
power usage automatically and give you real-time power
measurements. And the sooner you get baseline data, the
more clear-cut the differences that you report will appear.

Measuring IT power utilization

Quantifying total power consumption for a data center or
computer room is relatively easy. Quantifying the useful work
that gets done with that power is much harder.

To make the process a bit easier, do the following:

1 Inventory all the equipment in your data center. If you

don’t have an asset management system, this may require
walking around and writing down each piece of equipment.
You want to know how many and what kind of blades are

in each server. This data helps you estimate how much of
the data center power is used by IT equipment versus cool-
ing and other overhead uses. Discovery tools can discover
your IT assets and how they relate to business applications,
which help identify unused or underutilized equipment.

If you have an asset tracking system that can give you an
inventory report covering the data center, compare the
report to reality, even if you just check an aisle or two.
Remember, IT equipment using power includes office
computers, both desktops and laptops.

+* Note the data center temperature and humidity. You

can use this data to look for potential savings on the
power used to regulate the data center environment.
Many computer room air conditioners are equipped with
panels that display temperature and humidity, but an
independent check is always a good idea. Note that
temperature and humidity can vary significantly across
the data center. So, take measurements across multiple
locations. Also consider deploying sensors that can
report the temperature and humidity information to
energy management tools on an ongoing basis.

1 Measure the power being sent to the electronic

equipment in your data center. Measure or estimate

the power consumption for each type of equipment in
your data center inventory. An electrician may be able to
make spot measurements and provide you with a figure

These materials are the copyright of Wiley Publishing, Inc. and any
dissemination, distribution, or unauthorized use is strictly prohibited.



MBER
@%
&

Chapter 2: Getting Ready to Green 2 7

for power consumption. Ask for a power factor reading
(which tells you how close your systems are to an ideal
resistive load) as well. If you can’t get a reading on the
power transmitted, you can compute a power total from
your equipment power-consumption estimates. Be wary
of the power consumption ratings on the back of your
equipment. Often these are overstated by large amounts.
Taking actual measurements either with probes or built-
in instrumentation is the best approach.

1 Get figures of server and storage utilization. Many popular

operating systems log information related to server utiliza-
tion. The equipment inventory you took in Step 1 shows
you how much storage your data center includes, so you
just need to find out how much of that storage is occupied
by data of some sort. Eventually you will want to closely tie
the energy consumption to actual processing needs.

After you gather and record all the data, figure a baseline
for power consumption and utilization for the IT equipment
in your data center. Newer servers can report their own
power usage that can be automatically used by energy
management software.

Don’t forget to include power consumption of equipment
besides servers. Storage arrays can use as much power and
more. Also include communications equipment, such as
switches, routers, and line terminations.

Data centers consume (and
expel ) more than power

Figuring out the total power consumed by the data center is
important, but other factors of IT operations also affect your
green IT plans:

v Getting a handle on storage: Knowing how much storage

you have and how much you use is a good start. We tell
you more about green storage in Chapter 3.

v Getting the big picture of facility operations: Have your

facilities people give you a tour of your data center power
switchgear, UPS (uninterruptible power supplies), and
cooling systems. Diagram the plant, noting the make and
model of chillers, pumps, and other major equipment.
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Avoiding political land mines

As you probably know, IT operation folks live and die by
service-level agreements. Make sure that you embrace a
broad perspective when you set your baselines and decide on
where to start with your green activities. Consider the following:

1 Make sure operations management is represented
on your green IT steering committee. Understanding
operational concerns will keep you from stepping on a
corporate land mine. Be sure to review your security,
continuity, and disaster recovery plans.

v~ Start small. First select projects that will allow you to
successfully demonstrate the returns. Once you have
gained credibility with demonstrated returns, you will
have the authority to take on more ambitious projects.

» Gather information on regulatory requirements. For
example, healthcare organizations in the United States
must comply with provisions of the Health Insurance
Portability and Accountability Act of 1996 (HIPAA). Any
green initiative must take into account the stringent
privacy provisions when consider reusing IT equipment.

v Understand which applications and outputs are most
important for your colleagues’ everyday work. An IT
manager we know intercepts a regularly printed report
every so often and keeps it on his desk. If he receives an
angry call from its intended recipient, he rushes the report
to him. But if he receives no complaint, he reduces that
report’s print frequency, from daily to weekly or from
weekly to monthly. He saves tons of paper that way.

Picking a Direction for Starting

After you collect the data and devise a baseline for comparing
your results, pick some short-term projects that will produce
measurable benefits. Deciding which projects you start with
depends on what greenable areas your survey discovers and
your assessment of what related activities are possible.

Measuring to manage

Most IT organizations don’t know their energy consumption.
Energy Management tools can collect data, determine trends,
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and threshold energy consumption across the datacenter and
take automatic action to help reduce energy consumption.

Chilling on cooling systems

If you have good data on overall facility power usage and IT
equipment usage, divide the first number (overall usage) by
the second (IT equipment usage) to get your power usage
effectiveness (PUE) score. Data centers often fall into the
2-to-3 range, meaning that the air conditioning, UPS, and
power distribution systems take two or three times as much
power as do the data center electronics. That leaves a lot of
room for improving the efficiency of the plant equipment.

One way is to raise the temperature in the data center. New
guidelines from ASHRAE, the American Society of Heating,
Refrigerating and Air-Conditioning Engineers, have widened
the allowable temperature and humidity ranges for data and
communications equipment. Save in energy consumption
simply by adjusting the set-point for the computer room air
conditioners, but be sure to get buy-in from those in charge
of operations. The new ASHRAE guidelines are available at
www.ashrae.org/publications/page/1900.

Often entire computer rooms are cooled to address a few hot
spots that are caused by things like concentrated workloads

or poor airflow. Although running the entire room at a cooler
temperature can provide a buffer for these hot spots, a much
more efficient approach is to eliminate them altogether so
that the temperature can be consistent across the room
instead of icy cold in some places and blistering hot in others.

The virtue of virtualizing

Virtualization uses servers more effectively by enabling
them to support multiple independent operating systems.
If your server or storage utilization is low (most distributed
environments average only about 20-percent utilization),
you have huge savings in store for you by adopting this
technology. If the hardware utilization can be driven up by
virtualizing machines and consolidating them onto fewer
physical machines, you can reduce energy demands dramati-
cally — not only for the servers and storage, but for all the
associated power distribution and cooling costs. End users
will see benefits too because virtualization allows for more

These materials are the copyright of Wiley Publishing, Inc. and any
dissemination, distribution, or unauthorized use is strictly prohibited.



24 Green IT For Dummies

\\J

graceful redeployment of computing hardware to meet ever-
changing demands.

Remove barely used resources

A significant number of IT resources that consume energy
aren’t associated with any useful work. That server that was
purchased for a project six years ago, long since forgotten,
may still be powered up with a spinning disk. Or how about

a server that was purchased for testing that’s on 24/7, but is
utilized only .01 percent of the time? In fact, it’s not unusual to
find that 10 to 20 percent of all IT hardware in a given organi-
zation falls into this category.

Finding and eliminating energy-wasters provides incredible
bang for the buck — because every piece of equipment that
can be eliminated also saves the associated space, power,
and cooling. Although it’s impossible to ascertain the usage
of a machine by looking at the outside of the box, there are
automated tools that are capable of identifying those with low
utilizations or scanning an environment to identify the ones
that aren’t connected to any useful applications.

New data center planning

If your organization is planning to construct a new data center,
getting green mandates into that planning process should be a
high priority. After all, the operational cost to provide power
and cooling to that new data center may ultimately eclipse the
capital spent to build it. You can find many opportunities to
make a new data center more efficient and lower its environ-
mental footprint, from selecting more efficient cooling systems
to selecting an environmentally optimal site.

Seek guidance from folks who do green IT for a living. Optimize
what you already have, save money on power, and potentially
curb new expenditures on equipment and facilities. If you're
faced with inadequate power availability or are pushing the
boundaries of your data center now, you may want to get help
sooner rather than later. You may be able to avoid costly build-
outs and improve your overall efficiency at the same time.
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Chapter 3
Green Information Strategy

In This Chapter

Collecting, classifying, and archiving your information

Understanding best practices for managing and retaining your
information

Optimizing storage for greener results

Going green through outsourcing

H)w do you know what information to keep and for how
long, what to delete, and where should you put it all? Some

kinds of storage are greener than others; some allow quicker
access than others. Deciding what to keep and what goes where
takes thought, planning, and policy. This chapter looks at ways
to optimize storage to gain efficiencies in capacity management,
power and cooling — all important green considerations.

Not all Information Is Equal

With more and more information generated every second,
saving every bit of it makes no sense — it costs money, power,
and materials and it actually makes finding and using the
information that is important harder.

Green information strategy involves several key steps:

+* Understand the requirements for information retention
and availability. Staff at all levels of your organization
needs to understand what information is valuable for
business, what types of information must be kept for how
long, and how easy it must be to access. For some kinds
of information, legislation dictates both how long and the
degree of ease of access.
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v Determine infrastructure requirements. What do you
need for servers, storage, networking, archiving, backup,
and disaster recovery systems and the software to
manage it all?

v Conduct continual strategic planning to meet economic
and business conditions and demand. Hold strategic
review at least once a year with line of business represen-
tatives, IT, compliance officers, and representatives from
your legal department.

1 Measure progress and adjust your strategies. Plan
periodic measurements of the amount of data you store.

Managing Information Lifecycles

Information Lifecycle Management (ILM) is a set of concepts
critical to formulating IT policies. ILM enables organizations
to build processes and implement best practices for creating,
storing, archiving, and ultimately disposing of data that no
longer has any value to the organization. ILM enables an orga-
nization to match the storage costs of the information to the
business value of the information, and to adjust the levels of
storage costs as the value of information changes.

ILM is important to your green strategy because it helps you
identify your actual storage needs. This model classifies data
according to its value so you aren’t using electricity to power
storage devices for information that’s not currently needed,
and helps eliminate obsolete data so you can reuse storage
and avoid or delay buying additional storage.

The ILM model identifies five stages in the lifecycle of data:

v Creation: This phase pertains to generating documents in
a word processor, filling a spreadsheet with data, or using
a Customer Relationship Management (CRM) system to
input customer information. New information might also
include scanned paper correspondence, drawings created
on a computer-aided design (CAD) system, PowerPoint
presentations, recorded video conferences, and so on.

v~ Distribution: After someone generates a document, it
usually needs to go somewhere beyond the computer
it’s created on. For example, an e-mail message to a
coworker leaves your computer and is distributed to
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your coworker’s desktop through a company network
and a mail server, but you may also send a copy to a cus-
tomer. The distribution stage encompasses delivery of
data both within a company and externally.

v Use: After the document, e-mail, presentation, or other
type of data arrives at its intended destination, something
happens to it. Maybe the presentation is delivered to an
outside salesperson for a meeting tomorrow morning, or
six people read the document and add their comments,
and then some unfortunate, long suffering soul has to
integrate all those contentious comments to create a final
version in time for some deadline. Whatever the case, the
data is used as part of a business activity.

+* Maintenance: The data is managed in this phase. For
example, an e-mail may be kept in an e-mail inbox,
which is one form of filing it. It may also be backed up,
forwarded, or archived. What happens to data depends
in part on its currency (how readily available it needs to
be) and how valuable the data is considered to be by the
organization. The notion of currency takes into account
the fact that data can (and does) lose its value over time.
From a cost-effective standpoint, data should be indexed
and moved to less expensive storage or even offline as
its value fades. If the IRS conducts an audit or a lawsuit
requires data to be provided, that data again acquires
currency and needs to be recovered.

v~ Disposition: Faced with increasing regulatory pressure
to keep certain kinds of data, some companies have
responded by trying to “keep everything.” Such a strat-
egy creates an indexing nightmare and the continual
need to buy more storage capacity to respond to unbri-
dled demand. Companies that analyze their data use and
storage needs can better determine which data needs to
be retained and for how long.

Each organization needs to first decide what types of data

it needs to keep, classify that data according to how read-

ily available it needs to be, and move the data to appropri-
ate types of storage. Different organizations have different
requirements around what’s important to them and for how
long. Knowing what you need to keep, keeping only what you
need to keep, and keeping it only as long as you need to keep
it allows you to use the fewest resources and the least power,
furthering your green efforts.
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Requirements vary by country, industry, and organizational
policies. Moving less frequently accessed information to
archives that can be kept off line means you aren’t using
power for access that’s seldom used. It’s like turning the lights
on only when you need them.

Each organization needs to decide what types of data it needs
to keep, classify that data according to how readily available it
needs to be, and move the data to appropriate types of
storage. (See the section “Using tiered storage,” later in the
chapter.) The guidelines are covered in the following sections.

Identify

The organization first needs to determine all types of data to
be stored, the source of that data, and its long-term value to
the organization. For example, as e-mail is a dominant form of
communication between companies and their customers and
suppliers, companies need policies concerning how e-mail

is classified and stored. Changes made in 2006 in the Federal
Rules for Civil Procedure (FRCP) — the rules governing non-
criminal litigation in the U.S. Federal court system — allowed
penalties to be assessed against companies that could not
produce electronic documents in a timely fashion during the
discovery phase of a lawsuit. (Discovery is a step in civil
litigation where each side is required to produce all relevant
documents requested by the other side.) In several high-profile
cases, companies were penalized for failing to produce elec-
tronic documents in what became known as e-discovery cases.

If your organization keeps all incoming e-mail, use an e-mail
security service that keeps spam off your network.

Classify

You should categorize or index the various types of data, and as
the data loses its currency, move it to appropriately less expen-
sive storage. You can use automated classification to separate
information that has business value from information that can be
discarded. We discuss less expensive and less power-consuming
storage options in the section “Using tiered storage.”

Move

Where possible, move the data to data archive systems, such
as tape, for permanent storage. If you don’t already archive,
begin archiving now. Archiving has operational benefits and
saves energy and money.
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Optimizing Storage

You can use a variety of technologies and methodologies to
optimize your storage utilization. Together they can reduce
the amount of storage you need, and thereby the energy you
use to power and cool it.

Using tiered storage

Using storage tiers helps companies think in terms of storage
efficiency. Moving data from one tier to the next uses progres-
sively less energy and supports a green data strategy:.

To grasp the idea of tiered storage, think of data descending a
staircase along its lifecycle, with each tier reflecting how the
data is currently being used (or not used) and how accessible
it needs to be. The number of tiers varies, but most compa-
nies recognize five tiers.

Tier 1 — mission-critical data

This tier involves highly transactional data that needs to be
accessed frequently. Examples of Tier 1 storage include Web
servers that support the Web site your customers use and
accounting databases.

Tier 1 data is the most expensive to store, both in monetary
and environmental costs. This data occupies space on spin-
ning disk drives and may be duplicated on user machines,
particularly laptops, as access may be needed when the net-
work is not available. If you have the option, store this data at
data centers that are powered by renewable sources.

Tier 2 — high value but not mission critical

In this tier, data needs to be accessed less frequently, so per-
formance is less of an issue than it is with Tier 1 data. This
storage is less expensive. Sample Tier 2 data may include
documents stored on a collaboration server, or databases that
are accessed infrequently. Data de-duplication can ensure that
Tier 2 data is stored only once.

Tier 3 — transitional storage

Tier 3 data is valuable data that needs to be accessed infre-
quently. Examples may include an indexed e-mail or document
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repository. Tier 3 data is a candidate for MAID (massive arrays
of idle disk) storage. Such systems save energy by keeping
disk drives powered down until the data on them is needed.

Tier 4 — disaster recovery

This tier serves as a repository for applications and data that
need to be available to restore continuity of operations in the
event of a business interruption, such as a power outage.

Disaster recovery systems can often be powered down or
kept in standby. Periodic testing can be scheduled at a time
when power is more available, keeping load off less efficient
“peaking” generators.

Tier 5 — archive

Tier 5 is the repository of data that needs to be retained but
doesn’t need to be online. Here are some suggestions for
being green with your archiving:

v Archive off-site in a secure, protected location. Any data
can be put into an archive, but it’s most likely data that
the company intends to keep for a long period of time.

v Compress data, which allows two to three times as much
information to be stored in the same amount of space.

v Tape offers better cooling and power consumption than
disk and has a longer life span lasting 10 to 20 years.

Storing information by policy

The work to keep all information where it belongs and to
move it where it needs to be moved, when it needs to be
moved, can be greatly simplified by automating the process,
defining policies about what needs to happen when, and
allowing software to do the job for you. IBM Tivoli Storage
Manager and System Storage Archive Manager helps pro-
vide hierarchy and storage media management functions by
moving content between different pools or tiers of storage.
Information can be moved from disk to tape and from genera-
tion to generation. You define the rules that identify what
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should be moved to what type of storage and how long to
keep it there, automatically optimizing storage.

Implementing a records management policy can help ensure
that information you determine to have business value is
retained according to corporate, government and industry
guidelines. For example, organizations need policies to define
rules about how long e-mail is retained.

IBM provides a variety of disk storage appropriate for every
tier. For long-term information retention, SATA (Serial ATA is

a storage interface for connecting host bus adapters to mass
storage device) drive based disk offerings are a good choice.
IBM midrange disk systems provide a secondary storage
system for information retention. A high-end disk system such
as IBM XIV Storage System or IBM System Storage DS8000
Turbo is ideal for Tier 1 as it is designed to support the most
demanding business environments. To retain information

and records to address regulatory compliance, consider IBM
System Storage DR550 or IBM System Storage N Series with
Snaplock. These disk systems support policy-based data man-
agement capabilities.

SOA you wanna green

Service Oriented Architecture (SOA)—
a business model with the idea of
reuse built in — is hot today. SOA
can be helpful in developing green
enterprise solutions because it
combines environmentally friendly
concepts with good business sense.
SOA can make it easier to adapt IT to
changing business conditions there-
fore increasing agility. The challenge
of transforming business processes
and operations to include envi-
ronmental consideration is simply
another business requirement that
can be defined as a business policy.

For example, in managing the carbon
footprint of an enterprise, some cal-
culations occur repetitively, such
as estimating carbon emissions or
assessing carbon trade-offs based
on current carbon offset market con-
ditions. With SOA, when you create
software services, you can use them
in business applications across your
enterprise, perhaps adding green
calculations to accounting systems,
travel expense systems, and supply
chain management.
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Outsourcing: Going Greener with
Hosted Data Center Services

Your company has a choice when it comes to building your infor-
mation infrastructure: You can build a physical infrastructure
that you staff and maintain, or you can outsource these services
totally or partially. You can still categorize your data according
to the tiered storage architecture. You can store your data for
some or all tiers with an off-premises provider. Here are some
reasons to consider using a hosted data center provider:

v Greener: Dedicated data centers consolidate the opera-
tions of many organizations and gain economies of scale,
reducing the amount of power and equipment that those
organizations would gobble up individually.

v Cheaper: Acquiring and maintaining data center equip-
ment, and powering and cooling it is expensive. Hosted
services provide a cheaper alternative to running all
these systems in-house.

+~ Physical plant: Locate data in buildings designed to sup-
port IT. Data centers need power and cooling. Some cities
restrict the amount of power available for powering data
centers, and d