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Abstract 
Today almost all streams weather its IT, medicine, transportation, agriculture uses machines which indirectly requires large 
amount of power and money for its effective functioning. We have great machines and equipments to accomplish our tasks, great 
gadgets with royal looks and features make our lives more impressive and smooth. Green computing whose goals are to reduce the 
the use of hazardous materials, maximize energy efficiency during the product's lifetime, and promote the recyclability or 
biodegradability of defunct products and factory waste. . Virtualization, Green Data Center, Cloud computing, grid computing, 
Power optimization are the technologies of green computing. Virtualization is the use of software to simulate hardware. In the 
data center stand alone server system replaced with virtual server that run as software on a small number of larger computer via a 
a virtualized server we can efficiently use computer resources. NComputing’s virtualization software and hardware tap this 
unused capacity so that it can be simultaneously shared by multiple users. 
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1. Introduction 
In the business world, some corporate leaders are embracing the idea of green computing purely for financial reasons. 
This is generally focused on reducing the company’s energy bills, and there may not be any environmentally-conscious 
thinking involved in the decision.[1] These companies often have strict requirements about the activities of employees, 
asking them to reduce their power consumption while on the job through turning devices off at certain times and other 
measures. Green computing is a very hot topic these days, not only because of rising energy costs and potential savings, 
but also due to the impact on the environment. Energy to manufacture, store, operate, and cool computing systems has 
grown significantly in the recent years, primarily due to the volume of systems and computing that companies now 
heavily rely upon. Computing power consumption of companies has reached a critical point.[2]  “Green computing” 
represents environmentally responsible way to reduce power and environmental e-waste. Virtualization, Green Data 
Center, Cloud computing, grid computing, Power optimization are the technologies of green computing.[3,4] Main goals of 
green computing are to reduce the use of toxic and hazards materials and improve the energy efficiency, recycling of 
factory waste. Such practice includes the efficient implementation of server and peripherals as well as reduces the power 
consumption.  
 Clearly there is a huge potential for savings in their infrastructure. Despite the huge surge in computing power demands, 
there are many existing technologies and methods by which significant savings can be made. This series is dedicated to 
the ways a typical organization can reduce their energy footprint while maintaining required levels of computing 
performance. Modern IT systems rely upon a complicated mix of people, networks and hardware; as such, a green 
computing initiative must be systemic in nature, and address increasingly sophisticated problems. Elements of such a 
solution may comprise items such as end user satisfaction, management restructuring, regulatory compliance, disposal of 
electronic waste, telecommuting. 
Therefore we use Green Computing for following benefits.[5]  

1. Using ENERGY STAR qualified products help in energy conservation.  
2. The Climate Savers Computing Initiative (CSCI) catalog can be used for choosing green products.  
3.  Organic light-emitting diodes should be used instead of the regular monitors.  
4. Use the device only if it is necessary. 
5. The manufacturing of disks and boxes needed for video games takes up a lot of resources. Video game manufacturers 
can offer their games online for download, leading to reduction in e-waste. This move can cut down on the 
transportation/shipping cost. 
6. Use of 'Local Cooling' software can help in monitoring and thereby, bringing down the energy consumed by your 
computer. This 'Windows' program makes adjustments to the power options of your computer and helps minimize energy 
consumption. 
 
2. Virtualization 
Computer virtualization is the process of running two or more logical computer systems on one set of physical hardware. 
With virtualization, a system administrator could combine several physical systems into virtual machines on one single, 
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powerful system, thereby unplugging the original hardware and reducing power and cooling consumption. One of the 
primary goals of almost all forms of virtualization is making the most efficient use of available system resources. 
Virtualization highlights the idea of “Green Computing”; by consolidating servers and maximizing CPU processing 
power on other servers. Storage virtualization makes it possible for systems to access a shared storage subsystem. [6,7] It’s 
clear that this approach would reduce the number of storage devices needed, the amount of power required, the heat 
produced and, as a wonderful side effect, would reduce the operational and administrative costs of back up, archival 
storage etc. Virtualization, a term that used to the various techniques, methods or approaches to create a virtual 
environment, such as a virtual hardware platform, virtual operating system (OS), storage device, or network resources.  
Challenges: - Complexities of licensing are the issue with virtualization. For example a Linux based server offers a 
virtualized windows server must satisfy licensing requirements. 
 

 
Fig  – Virtualization 

 
Because of this licensing issue flexibility of virtualization and benefits of on demand virtualization is hampered. Some 
venders of proprietary software have attempted to update licensing scheme to address the virtualization but flexibility and 
cost issues are opposing requirements. Virtualized desktop results in dependence on centralized servers (for computing 
and SAN storage) and the network (and higher-bandwidth requirements). Dependency on centralized server and network 
leaves the end users vulnerable to server. [8] The user able to operating locally through an outage, but when user logs off 
or reboots the machine it become dead This is in contrast with thick clients where the user operate locally continue until 
the connectivity can be restored.  
NComputing systems are a major leap forward in green computing. More than 15,000 organizations in over 80 countries 
have used NComputing to slash their carbon footprint and electric consumption. The NComputing solution is based on a 
simple fact: today’s PCs are so powerful that the vast majority of applications only use a small fraction of the computer’s 
capacity. NComputing’s virtualization software and hardware tap this unused capacity so that it can be simultaneously 
shared by multiple users. [9,10] An NComputing access device also has a much longer useful life than a PC. When a shared 
PC is replaced with a newer one, the PC may go to a landfill, but the NComputing users can keep their access devices and 
enjoy the boost in performance from the new PC. So whereas PCs might be upgraded every three years or so, access 
devices could easily last five years or more. With less frequent turnover, less equipment ends up in landfills. 
 

 
The NComputing virtualization software works on a standard Windows or Linux1 PC. Each user’s monitor, keyboard, 
and mouse connect to the shared PC through a small and durable NComputing access device. The device itself has no 
CPU, memory, or moving parts—so it is easy to deploy and maintain. It also consumes very little power. Key advantages 
are: 
 Consumes 90% less energy per User 
 Reduces air conditioning cost—the hidden environmental cost 
98% less e-waste in landfills 
 
3. Way of Contribution in Green Computing 
1. Create Green Machines -Activating the power management features on your computer saves energy and money while 
helping the environment. Your computer’s SLEEP and HIBERNATE settings are two of the most effective ways for you 
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to make your computer more environmentally friendly. You can activate these functions manually or through your 
operating system’s pre-set power management settings. 
2.Hibernate Mode -Hibernate mode saves energy and protects your work by copying system data to a reserved area on 
your hard drive and then completely turning off your computer. It also reduces wear and tear on your components. When 
you turn power back on, your files and your documents appear on your desktop just as you left them. 
3.Sleep Mode -Sleep or standby mode conserves energy by cutting off power to your display, hard drive, and peripherals. 
After a pre-set period of inactivity, your computer switches to a low power state. When you move your mouse or press any 
computer key, you exit sleep mode and your computer takes you back to its previous operating state. Sleep mode is an 
especially effective way to conserve battery power in a laptop computer. [11] 
4. Green Data Center: - Data centers or computer center has a computer system and its associated system such as 
telecommunication system data storage system. It needs backup power supply, some cooling system and security system. 
A green data center is a data center which has a efficient management of the system and associated system less power 
consumed environment. [12] 

Practical requirement of data centers are as follows:  
 Provide a physical secure location for server.  
 Should provide all-time network connectivity in data center.  
Should provide necessary power to operate all equipment. 
 
4. Future of Green Computing 
A Canadian Company, Userful Inc. (www.userful.com) have come up with a solution that turns 1 computer into 10 - 
Discover Station. Quickly becoming the standard for green computing worldwide, Discover Station leverages the unused 
computing power of modern PC’s to create an environmentally efficient alternative to traditional desktop computing. 
Multiple users can work on a single computer by simply attaching up to 10 monitors, mice and keyboards.  
Another approach for future Green Computing is building big more and more data centers where data center refers to a 
centralized repository, either physical or virtual, for the storage, management, and dissemination of data and information 
organized around a particular body of knowledge or pertaining to a particular business. 
 
Conclusion 
The greenest computer will not miraculously fall from the sky one day; it’ll be the product of years of improvements. The 
features of a green computer of tomorrow would be like: efficiency, manufacturing & materials, recyclability, service 
model, self powering, and other trends. This paper is survey or a brief study about a green computing in a cloud 
environment .The study will also tells the approaches of green computing. What and how much work done in green 
computing and how the power consumption is reduced through different approaches and key challenges facing to 
accomplish the goal. However, because computing developments can enable individuals and businesses to adopt greener 
lifestyles and work styles, in terms of the environmental debate computing is definitely both part of the problem and part 
of the solution. Through more environmentally aware usage  and by adopting current lower power technologies, 
computers can already be made significantly more energy efficient.  
In this way by using computer virtualization along with NComputing (an approach of green computing) we could save 
energy and such systems make environment eco friendly by reducing harmful emissions. 
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