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Abstract: Sustainability Computing is the study of well-organized and environmental computing assets which is under the
interest of ecological organizations, and businesses from other industries. Now-a-days, companies in the computer industry
have come to understand that going green is in their best significance, both in terms of public relations and reduced costs.
“Green computing" was possibly coined in a moment after the Energy Star program began. The plan of Sustainable
Computing is the Informatics and Systems is to publish the myriad investigate result associated to energy-alert and thermalalert managing of computing resource.
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I. INTRODUCTION
Sustainable computer is a principle that covers a range of policies, sequence, program and attitudes that run the piece and
span of any use of information technologies. It is an advance to stretch from power to misuse to purchasing to education and is a
life cycle executive approach to the deployment of IT on an association. The concept of Sustainable Computing considers
overall cost of tenure, the overall impact, and the overall profit of technology system. Green computing is the environmentally
dependable and eco-friendly use of computers and their assets. In other terms, it is also defined as the study of design,
manufacturing and disposing of computing devices in a way that reduces their environmental shock. Many IT manufacturers
and seller are always investing in energy which is well-organized in computing devices, reducing the use of resources and
encouraging the recyclability of digital devices. Green computing practices came into being in 1992, when the Environmental
Protection Agency introduces the Energy Star program. Green computing is also known as green information technology (I.T).
Green computing aims to conquer economic capability and progress the way computing devices are used. Green IT practices
contain the progress of environmentally sustainable manufacture practices, energy well-organized computers and better disposal
and recycling sequence [1]. To endorse green computing concepts at all possible levels, the following four complementary
approaches are employed. Green use: reducing the electricity use of computers and their peripheral devices and using them in an
eco-friendly way. Green disposal: Re-purposing a dynamic computer or correctly disposing of, or unwanted electronic tools.
Green design: Designing energy for well-organized computers, servers, printers, projectors and other digital devices. Green
manufacturing: Minimizing waste during the built-up of computers and other subsystems to reduce the ecological impact of
these actions. Government regulatory authorities also dynamically work to promote green computing concepts by introducing
several professional programs and set of laws for their enforcement. Standard computer users can employ the following general
strategy to make their computing usage greener:


Use the sleep mode when away from a computer for unlimited periods



Use flat-screen or LCD monitors, instead of conservative cathode ray tube (CRT) monitors



Buy power efficient notebook computers, instead of desktop computers



Stimulate the power management quality for controlling energy consumption
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Make correct schedule for safe electronic misuse disposal



Switch off computers at the end of each day



Refill printer cartridges, instead of buying new ones

The pasture of “green technology” encompasses a broad range of subjects from new energy-generation techniques to the
revise of highly developed materials to be used in our daily life. Green technology focuses on reducing the ecological collision
of industrial processes and modern technologies caused by the Earth’s growing population. It has taken upon itself the target to
provide society’s needs in ways that do not harm the natural assets. This means creating fully recyclable products, reducing
pollution, proposing alternative technologies in different fields, and creating a centre of financial action around technologies
that help the environment. The large amount of computing put on universal has a direct impact on atmosphere issues, and
scientists are conducting several studies in order to reduce the negative impact of computing technology on our natural assets
and the central point of study is testing and applying substitute harmless kit in the products’ developed process [2]. Green
Computing is a new trend towards designing, building, and operating computer systems to be energy efficient. Green computing
is the reconsideration and practice of using computing resources strongly. The main purpose of such a program is to report for
the triple bottom line that is "People, Planet, and Profit" (P3). Existing IT systems depend upon a complex mix of people,
networks and hardware; as such, a green computing plan must be absolute in nature, and address increasingly complicated
problems.
II. HISTORY OF GREEN COMPUTING
In 1992, the U.S. Environmental Protection Agency launched Energy Star, a controlled labelling program which is planned
to endorse and identify energy-efficiency in monitors, climate control equipment, and other technologies. This resulted in the
universal adoption of sleep mode among buyer electronics. The term "green computing" was possibly coined shortly after the
Energy Star program began; For a PC discarding, it is compulsory to know the whole thing there is to know in order to be mixed
up in green computing. Essentially, the complete green aspect came about fairly a few years back when the news that the
environment was not a renewable source really hit address and people going ahead realizing that they had to do their part to
defend the surroundings. Essentially, the well-organized use of computers and computing is what green computing is all about.
The triple bottom line is what is significant when it comes to whatever thing green and the same goes for green computing. This
considers social accountability, financial viability and the impact on the environment. Many businesses simply focus on a
bottom line, rather than a green triple bottom line, of economic viability when it comes to computers. The idea is to make the
whole process surrounding computers friendlier to the environment, economy, and society. This means manufacturers create
computers in a way that reflects the triple bottom line positively. Once computers are sold businesses or people use them in a
green way by reducing power usage and disposing of them properly or recycling them. The idea is to make computers from
beginning to end a green product [3].
Faced with the over-exploitation of natural resources that accompanied economic and demographic growth, the think tank
known as the Club of Rome, created in 1968, advocated zero growth. This group unites scientists, economists, national and
international civil servants, and industrialists from 53 countries. It considers the complex problems that face all societies,
whether industrialized or developing. In 1971, this private international association sounded an urgent alarm by publishing ‘The
Limits to Growth’. Broadly speaking, it presents current economic development as being incompatible with the long-term
protection of the planet. The United Nations Conference on the Human Environment in Stockholm in 1972 gave birth to the first
true notion of sustainable development, which was called ‘eco development’ in those days. This founding conference was held
in an atmosphere of conflict between the ecology and the economy.
This would result in the creation of the United Nations Environment Programme (UNEP) and the United Nations
Development Programme (UNDP).
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As the years have passed, the elements of civil societies, with timid support from governments, have been waking up to the

need to implement worldwide solidarity to deal with the risks of chaos disturbing nature’s balances. In 1980, the International
Union for the Conservation of Nature (IUCN) published its world conservation strategy. This document is one of the original
sources of the expression ‘sustainable development’, which is development durable in French and ‘desarollo sustenido’ (or
sostenible) in Spanish. The concept was born of the following observations: the North/South divide (creating the potential for
future conflicts), the search for human development and the ecological risks that give rise to the urgent need to safeguard the
environment [4][5].
III. RECENT IMPLEMENTATION ON GREEN COMPUTATION
A. Blackle: Blackle is a search-engine site powered by Google Search. Blackle came in force based on the concept that when a
computer screen is white, presenting an empty word or the Google home, and your computer consumes 74W. When the screen
is black it utilized only 59W. Based on this theory if everyone transfers from Google to Blackle, mother earth would save
750MW each year. This was a really good implementation of Green Computing. The principle behind Blackle is based on the
reality that the display of different colours utilized dissimilar amounts of energy on computer monitors.
B. Zonbu Computer: The Zonbu is a new technology in which the energy is varied from one PC to another. The Zonbu
consumes just one third of the power of a common tube light. The gadget runs the Linux operating system using a 1.2 ghz
processor and 512 meg of RAM. It does not has any moving parts that is it is a one component, and it contain a fan. You can get
one for as little as US $99, but it does require you to sign up for a two-year.
C. Sunray thin client: Sun Microsystems report says that the customer increased their interest in Sun Ray. Clients like the Sun
Ray consume less electricity than desktops. A Sun Ray on a desktop utilized 4 to 8 watts of power, because most of the heavy
computation is performed by a server. Sun says Sunrays are mostly well suited for cost-perceptive environments such as call
centres, education, healthcare, service providers, and finance. PCs have more authoritative processors as well as hard drives,
something thin clients don’t have. Thus, conventional PCs always consume a considerably larger amount of power. In the
United States, desktops need to consume 50 watts or less in regular mode to qualify for new Energy Star certification.
D. The Asus Eee PC and other ultra portables: The “ultra-portables” class of individual computers is considered by a small
size, fairly less power CPU, squashed screen, less cost and innovation such as using flash memory for storage space rather than
hard drives. These factors correlated to enable them to run more resourcefully and use small power than a standard formal
laptop. The Asus Eee PC is one example of an ultra portable. The size of this PC like a paperback, its weighs is less than a
kilogram; it also has integrated Wi-Fi and also has flash memory instead of a hard drive. Finally it runs on Linux [6].
IV. AN EXAMPLE OF VIA TECHNOLOGIES GREEN COMPUTING
Virtual Interface Architecture (VIA) Technologies, a Taiwanese company that develop motherboard chipsets, CPUs, and
other computer hardware, introduced its proposal for “green computing” in 2001. With this green idea, the company has been
focusing on power good organization throughout the design and developing process of its products. Its environmentally sociable
products are manufactured using a collection of clean-computing strategies, and the corporation is firm to educate markets on
the benefits of green computing for the sake of the surroundings, as well as efficiency and overall user skill.
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Figure 2: Green computing

Carbon-free computing
One of the VIA Technologies’ ideas is to overcome the “carbon footprint” of users — the total of greenhouse gases formed,
measured in units of carbon dioxide (CO2). Greenhouse gases obviously blanket the Earth and are conscientious for its more or
less constant temperature. An increase in the concentration of the main greenhouse gases –carbon dioxide, methane, nitrous
oxide, and fluorocarbons — is assumed to be dependable for Earth’s increasing temperature, which could lead to severe floods
and droughts, rising sea levels, and other ecological effects, affecting both life and the world’s economy. After the 1997 Kyoto
Protocol for the United Nations Framework Convention on Climate Change, the world has finally taken the first step in sinking
emission. The company’s use of silicon-on-insulator (SOI) technology in its manufacturing, and anxious silicon cap films on
transistors, put in to reduced power consumption in its products.
VIA Carbon Free Computing is a set of programs and products designed to help individuals and organizations reduce their
impact on the environment. The VIA Carbon Free Computing is a part of the VIA Green Computing Initiative. Under the
initiative VIA offers a line of PC products certified as Carbon Free. Then from the amount of electricity used, VIA calculates
how much carbon dioxide emissions will be released into the environment mainly as a result of fossil fuel burning power plants,
and then works with regional offset organizations to “offset” that amount of carbon dioxide through projects such as
reforestation, investments in alternative energy, and Energy conservation
Solar Computing
Part of the VIA Green Computing Initiative, VIA Solar Computing seeks to overcome the challenges of power
infrastructure deficiencies, especially in rural and remote areas, and to define clean energy solutions for developed urban
markets. As a clean energy that can be harnessed to provide reliable, sustainable power, solar naturally complements VIA’s
power efficient silicon, platform and system technologies in promoting environment-conscious computing. VIA Solar
Computing combines advanced, cost-effective solar panel technology from leading solar product innovators, Motech, with the
power efficiency of VIA processor platforms to develop complete solar-powered computing solutions that are less polluting,
more affordable, more reliable and more flexible for a wide variety of new markets, applications and environments.
Advantages of Solar Power for Computing
VIA Solar Computing is focusing on photovoltaic (PV) solar power to take advantage of the numerous benefits for both
emerging market and urban computing installations:
Solar power is a clean, non-polluting energy


Solar panels are silent in operation;



Ideal for classroom, kiosk, shops or evening operations where a noisy generator would be disturbing
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Solar power is virtually free energy once the capital cost has been covered



Solar panels do not require refueling; they are self-sufficient



Solar panels are highly reliable and virtually maintenance free, some requiring only annual changes of water in deepcycle batteries, and usually come with an average warranty of 20 years due to the absence of moving parts

The economics of solar power are becoming increasingly attractive, and especially for emerging market applications;
worldwide production of solar cells has increased rapidly over the last few years, and these economies of scale, combined with
the development of more efficient photovoltaic technologies, has reduced the average retail cost of a solar panel from US$27 to
US$4 per watt between 1982 and 2005. And as R&D, production and popularity continue to expand, costs will continue to
decline. At the same time, governments are starting to recognize the benefits of solar power, with many now offering taxes and
rebate incentives to promote this clean energy.
Quiet computing
A central goal of VIA’s green-computing initiative is the enlargement of energy-efficient platforms for low-power, smallform-factor (SFF) computing strategy. In 2005, the company introduced the VIA C7-M and VIA C7 processors that have a
maximum power consumption of 20W at 2.0GHz and an average power consumption of 1W. These energy-efficient processors
produce over four times less carbon during their operation and can be efficiently embedded in solar-powered devices.
VIA isn’t the only company to address environmental concerns: Intel, the world’s largest semiconductor maker, revealed
eco-friendly products at a recent conference in London. The company uses visualization software, a technique that enables Intel
to combine several physical systems into a virtual machine that runs on a single, powerful base system, thus significantly
reducing power consumption. Earlier this year, Intel joined Google, Microsoft, and other companies in the launch of the Climate
Savers Computing Initiative that commits businesses to meet the Environmental Protection Agency’s Energy Star guidelines for
energy-efficient devices. Kevin Fisher, Intel’s EU standards director, says that while the company is dedicated to its greencomputing plans, it is important to not blame the IT industry alone for carbon emissions worldwide. He argues that the industry
also helps in saving huge amounts of power due to the Internet, enabling, for example, online shopping and billing. Worldwide,
standby power is estimated to account for as much as 1 percent of global greenhouse emissions. Most of the energy used by
products on standby does not result any useful function. A small amount can be needed for maintaining memory or an internal
clock, remote-control activation, or other features; but most standby power is wasted energy. Energy Star–enabled products
minimize this waste [7] [8].
V. TECHNOLOGY CAN HELP THE ENVIRONMENT
While some of the impact of computers and the Internet have unluckily been negative, much of it has some positive.
Following are some technology which helps to improve the environment:
1.

It helps to develop and produce new resources and technologies that are sustainable and do not harm the atmosphere,
so we can ultimately stop using ones that do harm it.

2.

It allows us to examine and learn our atmosphere to better understand how it works and the force of our actions on it.

3.

It helps us to form smarter technologies that react to how we use them and adjust themselves to shrink their ecological
impact, such as lights that can sense when no one is in the room and mechanically turn off.

4.

It allows us to have a world over effective laboratory, so that experts from all fields can distribute their research,
experience and ideas to come up with better solutions. Not only it allow people far away from each other to work
together, but it also reduces the environmental impact people would normally cause from travelling to meet with each
other reduce the amount of trees cut down.

5.

It allows for paperless communication like email and online bill paying too.

6.

It allows companies to reduce shipping and manufacturing impact and to reach a broader audience.
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Sometimes people can get so excited about using a new technology that they overlook the negative impact on the

environment. But, it's very important that we use technology in the smartest and most responsible manner, so that we are
solving problems, not creating more for the future. Recyclability is the another technology which can help environment Today,
recycling computer equipment and electronics is sometimes only marginally cost effective. This is because most products are
not designed with recyclability in mind. If products were designed with more foresight, recovery of their raw materials would be
easier. This is an area in which governments and manufacturers need to work together to correct, and one in which enlightened
consumers and voters need to show their preferences.
The electronics industry is striving to be the exception. Reducing the toxic content of electrical and electronic goods
through initiatives such as the European Union's RoHS and WEEE are major steps forward. By reducing the toxic content of
electronic and electrical appliances, the regulations simplify and reduce the cost for the recycler.
Economies of scale also make recycling viable. As recycling centres become larger they can process sufficient materials to
contribute to their ongoing profitability.
It is illegal to directly dispose of electronic appliances in many countries. Always check with your local authorities as to the
rules.[9][10]
VI. CONCLUSION
So green computing is a state of mind that asks how we can assure the growing demand for Network computing without
putting such pressure on the environment. There is an alternative way to design a pc and a system such that we don't increase
demands on the atmosphere, but still supply an increased amount of processing aptitude to customers to satisfy their business
needs. Green computing is not about leaving out and designing biodegradable packaging for products. Now the time to think
about the economically use of computers and the assets which are non renewable.
References
1.

Greenpeace International. 2010. Make IT Green http://www.greenpeace.org/ international/en/publications/reports/make-it-green-Cloudcomputing.

2.

Accenture Microsoft Report. 2010. Cloud computing and Sustainability: The Environmental Benefits of Moving
http://www.wspenvironmental.com/media /docs/newsroom/Cloud_computing_and_Sustainability_-_Whitepaper_-_Nov_2010.pdf.

3.

Ranganathan P, 2010, Recipe for efficiency: principles of power-aware computing Communication. ACM, 53(4)

4.

Rawson, A., Pfleuger, J., and Cader, T., 2008. Green Grid Data Center Power Efficiency Metrics Consortium Green Grid.

5.

“Green Computing”, Department of the Premier, GJPB Willemse, www.fs.gov.za

6.

Chia-Tien Dan Lo and Kai Qian, “Green Computing Methodology for Next Generation Computing Scientists”, 2010 IEEE 34th Annual Computer
Software and Applications Conference

7.

David Wang, “Meeting Green Computing Challenges”, 2007 IEEE

8.

Joseph Williams and Lewis Curtis, “Green: The New Computing Coat of Arms”

9.

Yeang, K. (1999). The Green Skyscraper: The Basis for Designing Sustainable Intensive Buildings, Pestel Verlag, Munich, Germany.

10.

WCED (1989). “Our Common Future,” Report by the World Commission on Environment and Development, Oxford University Press, Oxford, England.

© 2014, IJARCSMS All Rights Reserved

ISSN: 2321-7782 (Online)

to the

Cloud,

6|P a g e

Shwetambari et al.

International Journal of Advance Research in Computer Science and Management Studies
Volume 2, Issue 7, July 2014 pg. 1-7
AUTHOR(S) PROFILE
S.G.Pundkar received the B.E degree in Information Technology from Prof. Ram Meghe Institute of
Technology & Research, Badnera Amravati in the year 2013 and Completed her Diploma from
V.Y.W.S Polytecnic Badnera in the year 2010. Presently I am in 2nd year of M.E [CSE]

Dr. G. R. Bamnote is Professor & Head of Department. of Computer Science & Engineering at Prof.
Ram Meghe Institute Of Technology & Research, Badnera – Amravati. He did his B.E (Computer
Engg) in 1990 from Walchand College of Engineering, Sangli, M.E.(Computer Science & Engg) from
PRMIT&R, Badnera-Amravati in 1998 and Ph.D. in Computer Science & Engineering from SGB
Amravati University, Amravati in 2009. He is the Dean of the faculty of Engineering and Technology
at Sant Gadge Baba Amravati University, Amravati. One of his scholars is awarded with Ph.D. and
eight PhD scholars are working under him. He is life member of Indian Society of Technical
Education, Computer Society of India, and Fellow of The Institution of Electronics and
Telecommunication Engineers, The Institution of Engineers (India).

© 2014, IJARCSMS All Rights Reserved

ISSN: 2321-7782 (Online)

7|P a g e

