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Green Communications
 Nowadays, the whole world of telecommunications and
information communities is facing a more and more serious
challenge
 One side the transmitted multimedia-rich data are exploding at an
astonishing speed and on the other side the total energy
consumption by the communication and networking
systems/devices and the relevant global CO2 emission are terribly
i
increasing.
i

 It has been pointed out that “currently 3% of the world-wide
energy is consumed by the ICT (Information &
Communications Technology) infrastructure that causes
about 2% of the world-wide CO2 emissions,, which is
comparable to the world-wide CO2 emissions by airplanes
or one quarter of the world-wide CO2 emissions by cars”.
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 According to the recent research report, energy costs
account for as much as half of a mobile operator’s
operating expenses.
 Therefore, telecommunications applications can have a
direct, tangible impact on lowering greenhouse gas
emissions, power consumption, and achieve efficient
recycling of equipment waste
waste.
 To find radio network solutions that can improve energyefficiency is not only benefit for the global environment but
also makes commercial sense for telecommunication
operators supporting sustainable and profitable business.
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 Gratifyingly, the emerging Cognitive Radio (CR) system
and techniques are potentially capable of contributing to
solve the abovementioned problems for realizing “Green
Communications”.
 Cognitive
C
Radio is characterized off an adaptive, multidimensionally environment-aware, autonomous radio
system empowered by advanced intelligent functionality
functionality,
which interacts with its operating environment and learns
from its experiences
p
to reason,, p
plan,, and decide future
actions to meet various needs.
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 This approach can lead to a significant increase in radio
resource (spectrum) efficiency, networking efficiency
as well as energy efficiency under various key constraints.
 Within the framework of “Green Communications”, a
number off CR-enabled
C
key approaches can be expected
towards persistent awareness of the strict energy
constraints including energy
constraints,
energy-efficient
efficient network architecture
& protocols, energy-efficient CR transmission techniques
((e.g.,
g , reduced transmission power
p
& reduced radiation),
),
cross-layer optimization methods, and opportunistic
spectrum sharing without causing harmful interference
pollution
ll ti (i
(i.e. Green
G
Spectrum).
S
t
)
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 It is important to discuss not only the current status and the
relevant technical challenges within various energyefficient wireless access approaches, including but not
limited to CR-enabled solutions, but also to make out a
roadmap for the future “Green
Green Communications
Communications” era.
era
 It is planned to bring together the key-players coming from
the industry,
industry academy,
academy and government bodies around the
world with various backgrounds and expertise, while
targeting
g
g for deeply
p y addressing
g various significant
g
aspects
p
of “Green Communications” and their potentially enabling
technologies.
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Green Computing
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 The world’s sources of computing power are concentrated
in remote server warehouses strategically located near the
sources of renewable energy that power them, such as
wind and solar farms.
 The usage off the power sources could shift
f across the
globe, depending on where energy is most abundant.
 Hopper,
H
a professor
f
off computer
t technology
t h l
att the
th
University of Cambridge and head of its Computer
Laboratory.
Laboratory
 “We lose energy by relying on the national grid. I propose a system
that is more efficient, much less expensive, and that would have an
i
immediate
di t iimpactt on the
th world’s
ld’ energy consumption.
ti
It’
It’s always
l
cheaper to move data than energy.”
 Hopper’s
pp
suggestion
gg
of a p
personal energy
gy meter.
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 Much of the green computing movement’s focus today is
on data centers.
 The approximately 6,000 data centers in the United States.
 consumed roughly 61 billion kilowatt-hours (kWh) of energy in
2006.
2006
 A strategic infrastructure architect at Microsoft. The total cost of
that energy, $4.5 billion, was more than the cost of electricity used
by all the color televisions in the U.S. in 2006, Curtis says.
 The Department of Energy (DOE) reports that data centers
consumed 1.5%
1 5% of all electricity in the U
U.S.
S in 2006.
2006
 Their power demand is growing 12% a year.
 If data centers’ present rate of consumption continues, Curtis
warns, they will consume about 100 billion kWh of energy at an
annual cost of $7.4 billion by 2011.
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 The federal government wants data centers’ energy
consumption to be reduced by at least 10% by 2011.
 That translates into an energy savings equivalent to the
electricity consumed by a million average U.S. households,
 according to Paul Sheathing, a spokesman for DOE’s Office of
Energy Efficiency and Renewable Energy.
 You can spin the dial on some straightforward actions,
actions such as
orienting racks of servers in a data center to exhaust their heat in a
uniform direction, thus reducing overall cooling costs….
 A comprehensive
h
i plan
l for
f achieving
hi i green computing
ti really
ll does
d
require an architectural approach

 Power consumption at the server level has increased along
with performance increase, and business needs have
grown even faster.
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 More attention must be devoted to data centers’ everincreasing power density and heat removal, Wang says.
 “In the past, the sole focus was on IT equipment
processing power and associated equipment spending.
 The infrastructure— power, cooling, data center space—
was always assumed to be available and affordable,” he
says. “Now
“N
th infrastructure
the
i f t t
i b
is
becoming
i a limiting
li iti ffactor.”
t ”
 Microsoft, Google, and Yahoo are addressing the
environmental concerns about their data centers’
centers carbon
footprint, the measure of the environmental impact of an
g
lifestyle
y or operation,
p
,
individual or organization’s
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 Meanwhile, a global consortium of computer companies,
including AMD, Dell, IBM, Sun Microsystems, and Vmware,
organized The Green Grid in 2007, with the goal of
improving energy efficiency in data centers and business
computing systems.
systems
 To achieve that goal, The Green Grid collaborates with
individual companies,
companies government agencies
agencies, and industry
groups to provide recommendations on best practices,
metrics,, and technologies
g
that will improve
p
data centers’
energy efficiency.
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Earth-Friendly Computers
 As with any evolving idea, people will need to think
differently and more deeply when it comes to green
computing.
 It is not unusual, for instance, for companies to replace
their older computers with new, more energy efficient
ff
ones
in an effort to become more earth-friendly.
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For the Future of the Planet
 The first goal is an optimal digital infrastructure in which
computing’s overall energy consumption is reduced and
the efficient use of energy in the manufacture, operation,
and disposal of computing devices is maximized.
 The second goal is “to
“ sense and optimize the world
around us with reference to a global world model,” which
would “inform
inform us about the energy consumption and other
effects of our activities on the natural environment.”
 The third goal is a new emphasis on predicting and
responding to future events by modeling their behavior.
y, “interested in the p
possible benefit of digital
g
 Lastly,
alternatives to our physical activities,”
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