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ABSTRACT 

Cloud computing has revolutionized the IT industry for the past decade and is still developing creative ways to solve current 
problems. Innovations such as cloud storage and non-native applications are unimaginable 10 years ago but a reality nowadays. 
Companies and research institutes are slowly moving to the cloud to address their computing needs. Services and applications are 
also common in the cloud right now. The cloud takes advantage of a centralized system and updates information real-time. 
Virtualization technology has been used widely in modern data center in order to improve its energy efficiency. We analyzed the 
existing energy consumption model for various types of services in cloud computing environment and we present a new energy-
aware provisioning approach by considering energy efficiency as a key factor. At the same time in this paper we proposed about 
the quiet computing components with this technology of green computing for the energy efficient and power consumption. 
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I. INTRODUCTION 
Cloud computing is pretty much a household phrase in this day and age, there are still a lot of misconceptions about how 
this technology really works. It delivers computing as a utility based on resource. It provides data computation, data 
access, software and storage services through the internet. The key computation of cloud includes users can scale on 
demand their computing resource and data storage services without the traditional large investment in computing 
infrastructure. This has led to huge investments over the last few years in building the computational resource due to the 
growth in demand for high performance and computational services. As Cloud computing becomes more scattered, these 
increasing data storage and computation needs raise the energy consumption of their large infrastructures. Energy and 
power consumption mainly aims at minimizing the processing and cooling costs of datacenters. Thus energy and power 
consumption has become a considerable factor in designing modern Cloud environment. 
 
A. Cloud computing 
Cloud computing refers to the use of computers which access Internet locations for computing power, storage and 
applications, with no need for the individual access points to maintain any of the infrastructure. "Cloud computing is a 
model for enabling ubiquitous, convenient, on-demand network access to a shared pool of configurable computing 
resources (e.g., networks, servers, storage, applications, and services) that can be rapidly provisioned and released with 
minimal management effort or service provider interaction. This cloud model is composed of five essential 
characteristics, three service models, and four deployment models." There are different types of clouds that can be utilized 
depending on needs. 
There are four separate types of clouds, according to the NIST. They are: 
• Public clouds – accessible by any user 
• Private clouds – clouds accessible only to a single organization or company 
• Community clouds, which are a subset group of users with needs and concerns in common 
• Hybrid clouds, which are combinations of the previous three types. 
 
Service models are SaaS (Software as a Service), PaaS (Platform as a Service) and IaaS (Infrastructure as a Service). 
Architecture designs for cloud computing use different components, in part based on the services they are using in the 
cloud. Each level gives the user additional control.  
 
B. Green computing  
Green computing, also called green technology, is the environmentally responsible use of computers and related 
resources. Such practices include the implementation of energy-efficient central processing units (CPUs), servers and 
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peripherals as well as reduced resource consumption and proper disposal of electronic waste (e-waste).One of the earliest 
initiatives toward green computing in the United States was the voluntary labeling program known as Energy Star. It was 
conceived by the Environmental Protection Agency (EPA) in 1992 to promote energy efficiency in hardware of all kinds. 
The Energy Star label became a common sight, especially in notebook computers and displays; similar programs have 
been adopted in Europe and Asia. 
 
C. Cloud service provisioning 
Cloud service provisioning is the process of preparing and equipping a network connection to provide services to its users. 
There are many software’s available to automate the provisioning of servers, cloud services and end-user devices. In cloud 
computing servers may be provisioned via a web user interface or an application programming interface. server 
provisioning configures servers based on requirements of cloud resource. The server provisioning capacity in a cloud has 
to consider workload variability including the varying VM performance. 
 
D. Virtualization 
Virtualization is the implementation of the virtual ability to run multiple operating systems parallel on a single physical 
system. This parallelism tends to reduce hardware cost and operating cost in the datacenters. The goal of virtualization is 
to maintain administrative tasks while improving flexibility, scalability and the hardware resource utilization. The biggest 
advantage of employing virtualization technology is the ability to flexibly remap physical resource to the virtual servers. 
 
E. Live Migration 
Live migration refers to the process of moving a running virtual machine or application between different physical 
machines without disconnecting the client or application. Memory, storage, and network connectivity of the virtual 
machine are transferred from the original host machine to the destination. Hence, the process of live migration is limited 
to copying the in-memory state and the content of CPU registers between the hypervisors. To enable that, modern 
virtualization systems use two techniques for moving the virtual machine's memory state from the source to the 
destination are pre-copy memory migration and post-copy memory migration. 
 
F. Quiet Computing 
A quiet PC is a personal computer that makes little noise. With the developing social interest in energy conservation, the 
concept of designing systems to only consume as much power as is needed at a particular moment has helped to reduce 
both power consumption and system noise. Initially this was not important for large industrial/commercial systems and 
for home computers, and systems typically operated at full power consumption all the time, with cooling systems also 
designed to operate at maximum cooling capacity all the time. The screensaver for example, is an animated motion of a 
computer screen designed to prevent image burn-in, used at a time when computer monitors tended to stay powered on all 
the time, or only turned off by operation of a physical switch. By following our simple tips after the jump, you can have a 
whisper-quiet computer that's just as fast as what you're running now. 
 
II. RELATED WORK 
 
A. Energy analysis models  
For processing large amounts of computational data, resource management and communications may contribute 
significantly to energy consumption. Cloud computing becomes an alternative solution to make process and 
communication easier. The analysis of energy consumption for both public and private clouds in cloud computing have 
been proposed which includes energy consumption in switching and transmission as well as data processing and data 
storage. Energy consumption in trans-port and switching can be a significant percentage of total energy consumption in 
cloud computing. The analysis report based on three cloud services are considered which includes storage as a service, 
processing as a service, and software as a service. The report says that cloud computing can offer significant energy 
savings through techniques such as virtualization and server consolidation and advanced cooling systems. 
In a storage service, the majority of processing occurs at the users system and the majority of storage is in the cloud. With 
a processing service, the user’s computer processes only short tasks and the cloud processes large computationally 
intensive tasks. Long-term storage of data is on the user’s computer and transport is required to transfer the files relevant 
to each large task. In a software service, processing and storage are performed in the cloud. The summary of the report 
says that transport presents a significant energy cost in both public cloud than in the private cloud. 
 
B. Energy Management in the cloud environment 
Data centers is the main hosts of the cloud computing services which contribute up to 3 % of the electricity consumption 
in the U.S (Report avail-able online at http://www.energystar.gov). Majority of this consumption is due to non-IT 
facilities in the data centers such as heating, air conditioning, uninterrupted power supply and so on. There have been 
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several studies to enhance the Power Usage Efficiency (PUE) of the data centers where PUE denotes the ratio of the total 
power consumption of the data center to the power consumption of its IT-equipment. Yet, PUE values as low as 1.3 can 
be achieved thanks to thermal and cooling-aware job scheduling policies adopted in the data centers. 
 
C. Parameter of migration costs 
Live Migration allows moving a running VM from one physical host to another. It provides special benefit for data 
centers in a various process such as load balancing, power management and transparent IT maintenance. Based on 
research in the context of cost of virtual machine live migration, some parameter has been identified that may influence 
migration cost. Physical machine related parameters refers to the resource utilization of source and target hosts. Because 
migration causes additional load on network interface cards. The performance as well as energy consumption highly 
depend on the systems current load. VM related parameters describe the characteristics of the VM that is to be migrated. 
Because this constitute the duration of the pre-copy phase that depends on memory size and on how many pages are 
dirtied. migration related parameters refers to the average network bandwidth available for migration between source and 
target host. 
 
D.Silent PC 
The Silent PC was created in 1998. Until about 2002 it used to host an almost complete list of the World's hardware and 
software solutions for noiseless computing. Now in 2014, as the silent PC market some years ago exploded, the site author 
is not able to keep this part of the web site up to date. Newertheless, industry decision makers can still use it to better 
understand the market, and the most ambitious IT purchasers also probably still find some of its hints and suggestions 
valuable. The Silent PC is an independent publication and has not been authorized, sponsored, or otherwise approved by 
any of the companies or other sources. 
 
III. SYSTEM ARCHITECTURE 
Cloud computing has recently gained significant popularity as a cost-effective model for delivering large-scale services 
over the Internet. This green cloud architecture describes live migration of virtual machines on an optimal number of 
servers and selectively switches off underutilized servers to reduce power consumption. Power consumption is excellent, 
with an idle power draw for the entire PC of only 33W. Under load, that rose to a mere 124W. If a silent PC is what 
you’re after you won’t find anything quite like it. 
 
A. Architecture Scenario for Cloud 
Client access cloud-based applications through a service request processor while the business soft-ware and users data are 
stored on servers at a remote location. The Service Request Processes manage submission and handling of all requests for 
service to the server. The processes are customized to meet the customer’s needs based on the type and complexity of the 
request. Cloud Controller is an administration tool for cloud deployments. It maps the resources like services, storage to 
the server node. It contains data centrally and takes decision accordingly. Pre-processed data maintains statistical data 
like transport cost between client and server, service expectancy and service map. Trigger engine reads the pre-processed 
data so that migration is initiated or the server will be turned off based on server expectancy. This operation is getting 
performed via consistency listening and response, so that the expected service will be provided. 
 

 
Fig. 1.  Architectural Diagram for Green Cloud Computing 
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B. Silent PC Scenario : 

 
The main noise sources in typical PCs include Cooling fans (in the CPU heat sink, the power supply, the motherboard 
chipset, the VGA card/GPU and the case itself), Hard disk drives and Optical drives. To avoid it we have used Fully built 
silent PC system,configurable to your exact requirements and 100% fanless design gives zero noise and no dust build-up. 
 
IV. MODULAR DESCRIPTION 
 
A. ENERGY CONSUMPTION 

i) Pre-copy memory migration 
Warm-up phase 
In pre-copy memory migration, the Hypervisor typically copies all the memory pages from source to destination while the 
VM is still running on the source. If some memory pages change (become 'dirty') during this process, they will be re-
copied until the rate of re-copied pages is not less than page dirtying rate. 
Stop-and-copy phase 
After the warm-up phase, the VM will be stopped on the original host, the remaining dirty pages will be copied to the 
destination, and the VM will be resumed on the destination host. The time between stopping the VM on the original host 
and resuming it on destination is called "down-time", and ranges from a few milliseconds to seconds according to the size 
of memory and applications running on the VM. There are some techniques to reduce live migration down-time, such as 
using probability density function of memory change. 

ii) Post-copy memory migration 
Post-copy VM migration is initiated by suspending the VM at the source. With the VM suspended, a minimal subset of 
the execution state of the VM (CPU state, registers and, optionally, non-page able memory) is transferred to the target. 
The VM is then resumed at the target. Concurrently, the source actively pushes the remaining memory pages of the VM 
to the target - an activity known as pre-paging. At the target, if the VM tries to access a page that has not yet been 
transferred, it generates a page-fault. These faults, known as network faults, are trapped at the target and redirected to the 
source, which responds with the faulted page. Too many network faults can degrade performance of applications running 
inside the VM. Hence pre-paging can dynamically adapt the page transmission order to network faults by actively 
pushing pages in the vicinity of the last fault. An ideal pre-paging scheme would mask large majority of network faults, 
although its performance depends upon the memory access pattern of the VM's workload. Post-copy sends each page 
exactly once over the network. In contrast, pre-copy can transfer the same page multiple times if the page is dirtied 
repeatedly at the source during migration. On the other hand, pre-copy retains an up-to-date state of the VM at the source 
during migration, whereas with post-copy, the VM's state is distributed over both source and destination. If the 
destination fails during migration, pre-copy can recover the VM, whereas post-copy cannot. 
 
B. POWER CONSUMPTION: 
The steps to build quiet pc for reducing the power is 
 

i) Principles of computer cooling 
• Moving parts get much noisier as they move a little faster. Two big, slow fans will be quieter than and move as much 

air as a big medium-speed fan, or one or more small or medium-size medium-speed or fast fans. 
• Air flows more easily thorough a large continuous space than through a series of narrow spaces with the same total 

cross-section. A heat sink with very-closely-spaced fins is for maximum performance with a powerful fan, to make sure 
most of the air molecules bump into it and carry away heat before they're blown out and away. It's not better with a slow 
fan, but moderately-spaced, thin, smooth fins as most heat sinks are usually fine. A given amount of energy (and noise) 
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will much more easily suck in cool air or blow out hot air through a big fan and open grate than a lot of little fans and 
little holes. 

• Heat needs to be removed from components, and from the case. Exhausting it to the outside directly avoids unnecessary 
work and noise removing it with a separate fan. 

o Don't rely on the power-supply fan for removing much heat from the inside of the computer. The power supply needs to 
be kept cool too. If most of the rest of the computer's heat has to flow through the power supply, the power supply's life 
will simply be shortened and/or its not-easily-replaceable and not-necessarily-very-quiet fan will automatically increase 
speed. 

• Most components need at least a little cooling. One or more case fans for a flow pattern eliminating dead spots is best. 
If you have multiple expansion cards and some produce much heat (see if they have heat sinks on them, or if they feel 
hot after use), direct a fan to cool them directly. As usual, a big quiet fan, mountable directly on some cases, is 
preferable. 

• Mechanical components such as fans and hard drives should be soft-mounted so that they cannot transfer their 
vibration to the wide case panels, which efficiently transfer it to large amounts of air and make noise. Isolated, these 
components dissipate vibration mostly as negligible amounts of heat within themselves. 

• A fan sucks air in from all directions toward one side, and then blows it out the other in a narrow stream. So, it's more 
effective to blow air toward something to be cooled a distance away, or to create an overall draft. If the fan is directly 
against something, such as a heat sink, the direction is not very important and should be chosen to assist rather than 
fight overall air flow. Sometimes fans can be noisy when one side or another is obstructed due to the fan pushing 
against its bearings. Using wire fan grills, rather than grates, can reduce the unwanted back pressure. 

 
ii) Choose a case.  
The "tower" type is best because it can go under a desk, distancing the computer from the ears, while allowing the 
removable-disk drives to be reached easily and not consuming much floor space. Look for the following features: 
• Large vents to let air in toward the front (often holes around the sides of a plastic bezel and a perforated steel plate 

behind it) and preferably a front fan mount. Big exhaust fans at the back won't do much good unless air can easily flow 
into and throughout the computer before blowing out. 

• All-120mm fan mounts. This is the standard "big" fan size. Fans bundled with cases might be quiet enough, 
particularly if their speed is adjustable, but don't count on it. 

• Unobstructed fan openings. Grids of little round holes are bad; large perforations making an open mesh is good. 
• Plenty of width, so a big CPU cooler protruding off the motherboard will fit. Most mid-size and full towers are pretty 

wide. 
• Long video card compatibility, at least 10.5 inches. 
• Plenty of 5.25 inch hard drive bays, if you will use hard-drive enclosures. Otherwise, built-in 3.5 inch bay hard-drive 

soft mounts, such as those Antec provides, are nice. 
• A ventilation hole and fan mount arrangement to cool the expansion cards. 
• Aluminum cases, possibly due as much to being fancy overall, with little vibration-damping plastic and also with fancy 

loose rattle-prone tool-less connectors rather than screws, tend to be noisy. (Gaps that tend to rattle against each other 
can be muffled by applying cloth tape or even foam weather-strip to the mating surfaces.) Steel is quieter. Almost all 
computers cooling is done by fans, not conduction through the case, so a steel case will keep cool just as well. 

• "Acoustic damping foam" can absorb (not just seal in) noise from interior components. It is applied to inside surfaces of 
a computer. If you choose to use it, check that it does not interfere with interior components such as case hard-drive 
racks or a big heat sink. 

• One author likes Antec cases with 120mm fans. 
 
iii) Choose a motherboard.  
Full ATX is best for a quiet PC because it lets expansion cards be spaced out for better cooling. These boards also happen 
to more often have features making them better for other reasons, too. 
• Look for a motherboard with multiple-GPU technology, such as AMD "Crossfire" or nVidia "SLI", compatible with 

your type of video card if you think you might want to upgrade. SLI compatibility is more restricted.[6] 
• It's often easiest to mount the CPU cooler before installing the motherboard in the case. If the cooler does not clip to the 

CPU socket or a bracket around it as most do but uses screws extending through the motherboard (tighten only firmly, 
don't break something), you must have access to the back of the motherboard to mount it. 

  
iv) Choose a CPU cooler. 
This will generally be a heat sink with an attached fan, also known as a "HSF" or simply a "heat sink". Look for standard 
120mm fan compatibility. As with a case, a bundled fan may be quiet enough, but don't count on it. A "tower" style heat 
sink is generally quietest; check that the case will be wide enough to accommodate it hanging off the motherboard. 
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Generally avoid all-copper heat sinks because they cool only very slightly better than copper-and-aluminum ones, and are 
so heavy they risk damaging the motherboard when the computer is moved. 
• The CPU cooler will need a mount compatible with your particular kind of CPU. Many are compatible with many kinds 

of CPUs, but check. 
• A CPU cooler's fins are often thin metal with sharp edges. Take care not to drag fingers against them or hold them by 

the edges of only a few fins. It would be best to hold the cooler with a glove or small towel if force, such as pressure on 
a clip, is needed to mount it (be careful not to break anything). CPU coolers with only a few thin, sharp fins placed a 
significant distance apart could increase the risk of cuts. 

• Be sure to remove any plastic film from over the CPU and heat sink, and Apply Thermal Paste, also known as thermal 
compound, when installing a heat sink. Modern CPUs generally have a large metal protective "heat spreader" 
permanently installed. The recommended small blob of thermal paste in the middle to be spread by pressure is fine; 
bear in mind that the actual CPU is a small chip under the middle of the plate so perfect edge-to-edge coverage is 
unneeded, and trying to achieve it by spreading the compound risks more-problematic bubbles. If the heat sink base has 
crevices in it, such as those around heat pipes that touch the CPU directly, fill those with thermal compound (scrape it 
in with an unneeded plastic card). The thermal paste that comes with a cooler is generally fine, but check reviews if you 
like. 

o One author likes Arctic Alumina. It's no more effective than other good thermal pastes, but it's relatively easy to clean 
up and non-conductive so an errant bit won't cause problems. 

• The cooler supplied very cheaply by the CPU manufacturer would be effective, but they are, with some exceptions, loud 
(check reviews of the kind supplied with your specific model of CPU). Generally, you won't want to use it. You may as 
well not try it because the single-use thermal pad (rather than thermal paste) it comes with is hard to clean off when 
you remove the cooler. 

• One author likes the Sunbeam Core-Contact Freezer. It's effective, cheap, and not very heavy, but the mounting clip 
requires considerable pressure. The bundled fan is fairly quiet; the cooler is a bargain even if another fan is used. 

• Some heat sinks such as Thermal rights are available with matching ducts to exhaust hot air directly. You'll need a case 
fan hole straight behind the heat sink. These can be inconvenient to install. 

 
v) Choose fans. 
Slow-moving 120mm fans are best. Bigger, slower fans are available, but not in many varieties. Ball bearings are very 
durable but noisy. Sleeve bearings are less durable, particularly in high-temperature environments (which should not be a 
problem if the case is ventilated by multiple 120mm fans). Fluid bearings (FDB) are quiet and durable but cost a little 
more. Some fans have special blade designs to reduce turbulence noise, but that isn't much of a problem with slow fans 
anyway. Retail stores tend to have high markups on fans and other small accessories. 
• One author likes the Scythe S-Flex 800rpm, which has fluid bearings. 
• Check the CPU temperature with monitoring software to make sure it isn't too high. 60 degrees Centigrade or below 

under sustained load is fine (extreme cooling isn't necessary except for over clocking). 
 
vi)  Mount and arrange fans. Use soft mounts instead of screws. Arrange the fans so air flows through the case in an 
orderly manner. For instance, in at the lower front and by the expansion cards, through the CPU cooler, and out the back. 
There should be a case exhaust fan, but air can also be pushed out by the power supply fan, a duct from the CPU cooler, 
and a video card integrated heat sink. 
 
vii) Choose video cards. Look for something that has a dual-slot cooler (which has room for a much bigger, slower, 
quieter fan) and exhausts hot air out of the case directly. Multiple video cards would generally be better than dual-GPU 
cards, because less air must be forced through the little heat sinks to cool them. Look for a relatively inexpensive current 
card that has the same kind of cooler the manufacturer supplies on its most powerful card. These will generally be almost 
as capable as, but significantly less power-hungry and noisy than, the best if they have almost as many parallel processing 
units running at a slightly lower speed and voltage. 
• Non-standard dual-slot heat sinks are often not as quietly effective as the chip manufacturer's reference heat sink, 

which is generally the most common kind. But they are usually better than single-slot coolers. 
• Unlike CPUs, video cards are not designed for a variety of coolers. Aftermarket coolers generally occupy multiple slots 

and are difficult and somewhat risky to install. 
• If you use multiple video cards, try to space them out. Try to avoid covering one's air intake with an adjacent card. 
 
viii) Choose hard drives. A solid-state drive is extremely fast, cool-running, and completely silent, but expensive in large 
capacities. If you need a lot of storage, 5400 RPM or slightly faster hard drives with fluid bearings (which most of them 
have now) are best. They are cheap, nearly silent, and only a little slower than the common faster 7200 RPM drives. A 
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more complicated approach would be to use the 5400 RPM drives for data storage, and the SSD for programs, where its 
fast random access is particularly advantageous. 
• You can reduce the latency of a slower-spinning hard drive with "short-stroking" to reduce seek time at the expense of 

capacity. You can do this with a special drive-configuration program, or simply by making only a single small partition 
of perhaps 25% of the drive's capacity. This partition should be at the "beginning" of the drive, customarily mapped to 
the higher-linear-speed, higher-data-rate outer tracks. (A very small partition is wasteful because rotational latency is 
constant at a given RPM.) 

• Like fans, hard drives should be soft-mounted to keep them from transferring vibration to the case. The kind of soft 
mount for a hard drive is different from the kind for a fan. Some Antec cases come with soft mounts. They may also 
come with "suspension" mounts, but moving the computer with those in place risks serious damage. 

• Do not wrap hard drives in insulating material. The best way to quiet them is a padded enclosure with special heat-
conducting parts. One author likes the "Smart Drive" from Grow Up Japan. 

 
 
ix) Choose a power supply.  A power supply converts alternating current from the mains into direct current at various 
voltages your computer can use. Power supplies vary in capacity, efficiency (which affects quietness because waste energy 
becomes heat which needs to be removed by airflow), noise, and consistency of power output. They include fans and heat 
sinks, which are not practical to change. Look for a well-recognized brand name or favorable reviews specific to the 
particular model, a 120mm or larger fan, sufficient connectors for all your components (extras can be added for items that 
consume little power, like CD drives), and good ratings for quietness ("silent" in the description means little). As a rule of 
thumb, choose one with a capacity rating of about twice the total maximum power consumption of the major system 
components (CPU and video cards) for long life and quiet operation, and one with "80 Plus" efficiency certification. 
• "80 Plus" bronze, silver, gold, and platinum are successively higher levels of efficiency certification. 
• Fanless power supplies are not great for high-power computers. They would need cooling from external fans, which 

would be a less efficient, louder use of air flow. 
• Power supplies with "modular" cables can give a neater appearance, but add a set of power-supply-to-cable connections 

to potentially have problems. If your concern is simply quietness, just neatly bundle excess cables to reduce airflow 
obstructions. 

• One author likes Antec (economical but good), Enermax (high capacity) and Nexus (super quiet) power supplies. 
 
x) Finished: These are the nine steps to be followed to get the quiet PC for power consumption. 
 
V. CONCLUSION 
We have analyzed the energy consumption model of cloud computing environment. Cloud computing is only more 
efficient if energy consumption of the server in the cloud environment is saved. We came across various proposals that as 
suggested virtual machine migration should consider energy as a factor. In this paper we have proposed energy awareness 
model for server provisioning there by reducing unwanted power consumption with help of pre processed data by 
initiating automatic live migration and with help of Quiet Computing. 
 
VI. FUTURE WORK 
We have proposed models with limited number of cloud computing entities like virtual machine and datacenter in pre 
processing data for provisioning cloud service. In future, we planned to scale many number of entities to pre processing 
data and accordingly the model can be analyzed and enhanced. As of now no formal methods are applied to comprehend 
knowledge from pre processing data. Later, this can also be incorporated with the work. 
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