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Cloud computing is a highly adaptable, powerful cloud and enterprise network infrastructure. 
The complex problems of cloud computing are energy consumption and simultaneous 
environmental impacts. We have reviewed previous research focused on solutions to 
energy efficiency and have identified the conditions for promoting green cloud computing. 
Data centres, the core of cloud infrastructure, are considered. Several businesses invest in 
building large data centers for different cloud computing services. The data centers 
consume enormous amounts of energy. The network is also very complex. Over the years, 
power consumption has become an important factor in calculation spending estimation. This 
paper examines all possible spheres in an ideal cloud infrastructure that is responsible for 
large energy consumption. We will also evaluate the approaches used to reduce energy use 
without reducing quality of services and overall performance. Several experiments have 
been proposed with the aim of making these data centers more energy-efficient. Such 
studies are based on innovations such as strengthening and virtualization. Reducing carbon 
dioxide emissions and energy use create new challenges. Work for green data centers is 
focused on the challenges. The integrated energy-efficient cloud architecture is currently 
required to establish data centers that mitigate environmental impacts and reduce CO2 
emissions. The system will incorporate a green IT architecture and different methods and 
behavior. 
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1. Introduction 

Cloud computing is the popular technology for the 
processing of comprehensive and complex data. The greater 
challenge of the Data Centers (DCs) is to provide better cloud 
computing efficiency with increasing data volumes. Such DCs, 
servers, cooling systems and security systems use huge 
power, leading to higher CO2 emissions and higher costs. At 
the same time , the rate of power consumption will increase, 
with the size of DCs increasing or the number of DCs rising to 
meet data storage, processing and hosting requirements. 
Nonetheless, today's and future cloud computing climate 
rapidly shifts, which easily meets the need for energy 
production (PE). The PC can be reduced by virtualized 
performance of DC resource management. This paper 
discusses a cost-optimization study on Power Efficiency in 
Cloud Competing (PECC) and explores green IT technologies. 

In many ways, the IT industry degrades the climate, which 
shows Green IT sustainable development matrix in Figure 1. 
The IT sector consumes huge amounts of energy and 
produces greenhouse gas emission, which also causes severe 
environmental concerns during the use, development and 
disposal of IT hardware. The Green IT platform leads to 
greenhouse gas reduction, increases energy efficiency and 
allows recycling and recovery[20]. Initiation of green IT work is 
approved for waste disposal costs and environmental law. 
Green IT has developed several mechanisms to reduce energy 
and greenhouse gas consumption. This paper discusses one of 
the structures. The framework consists of five different phases 
that break data centers into resource pools and green matrices 
including energy efficiency, the efficiency and the calculation of 
carbon dioxide emissions. Such structures assist in the 
measurement and evaluation of matrices. Customers just need 
to learn how to integrate the assets with the applications they 
plan to carry out. The applications tend to run with cloud-based 
images on servers on the server farm, not the client's nearby 
portable workstation or laptop. The client's PC offers a view 
into the program, so it doesn't actually run the application. This 
technique eliminates the need for massive preparative strength 
and memory on the Computer of the end user, putting it 
together at the server farm [18]. 

2. Review of related literature 

An evolving programming paradigm called cloud 
computing [1] provides various advantages. The computing 
model is scalable to the appropriate cloud and is used as an 
internet service for virtualized resources [2]. CC is modern 
networking technology, which is composed of parallel 
computing, distributed computing, storage technology, utility 
computing, load balance and virtualization, and so on. CC 
operates on demand by allowing software and hardware 
systems across the data center to access computing resource 
(configurable). Green computation (green computing) is the 
advanced cloud computing technology that supports high-
performance architecture, power efficiency and a safe 
operating mode[4]. 

The CC provides both consumers and manufacturers with 
safety issues. The provider can only ensure that their services 
and resources are used by the users concerned; users want to 
ensure that their data is kept safely via the cloud and that they 
are not used by servers [5]. Data depend on the current 
generation or society. Mobile devices are growing, cloud data 
networking is being embraced, and data storage requirements 
are creating huge traffic. These are correlated with evolving 
issues of data centers and also digital content, media, 
technology, apps. The advancement of CC and networking 
technology, cloud services providers such as Microsoft, IBM, 
Yahoo, and Google are building data centers worldwide to 
improve the cloud services[7]. 

The data centers are used to host cloud applications and 
produce huge volumes of energy, leading to increased 
operating costs and increased environmental CO2 emissions 
[8, 9]. [8, 9]. Green computing technology is available to reduce 
operating costs and also the environmental impact of cloud 
service issues. Many policymakers concentrate on reducing 
carbon emissions to reduce the climate-threatening impact 
[10]. Minimize the use of energy in the data center is the 
challenge and the dynamic challenge as computer applications 
expand with enormous data and therefore increase the load on 
the processor, allowing more disks to be processed in the 
required calculation time. Green cloud computing is a key 
business feature, where energy saving is taken into account 



Volume-04, Issue-01, January-2019                                                                         RESEARCH REVIEW International Journal of Multidisciplinary 

RRIJM 2015, All Rights Reserved                                                                                                                                    2254 | Page 

during the allocation of resources. Consequently, the 
distribution of resources should be correctly handled and there 
should also be energy savings [11]. 

A company of dispersed suppliers of the mill provides 
regular online commercial applications from web programs, 
while the product and the details are installed on servers or 
SAN computers. Such applications are widely classified as 
follows: SaaS software, computer services, Web Services, 
PaaS System, Managed Service Providers (MSP), Market in 
Service Services and Internet Integration Services. These 
server farms make it easier for customers to run their servers 
and applications. This arrangement reduces capital 
expenditure as the corporation pays for the properties used by 
leasing from an outside contractor to audit the administrations 
[17]. Many cloud providers use a model for energy delivery to 
charge customers like an electrical organization, for example. 
Such ideas on the basis of membership. In each scenario, the 
client recovers the security of a SLA and the saved costs of 
hiring an IT staff to manage a ranch of a neighborhood server. 
A server farm and a cloud can buy or lease various properties, 
such as time preparation, device transfers, plate storage and 
memory, which can be accessed by a customer. 

 
3. Cloud deployment models  

Cloud computing is an archetype that offers different 
services in on-demand delivery model. As stated in the 
previously specified services and computing characteristics, 
cloud deployment models are classified into four types to work 
in consistency with other elements. They are- Public cloud, 
Private Cloud, Hybrid Cloud and Community Cloud.  

1) Public cloud:Public cloud is one of the software 

models for general Internet use of services, such as 
storage and applications. Cloud vendors are 
responsible for the computing infrastructure. The 
consumer does not have a direct view and power of 
the building, which houses and manages the entire 
infrastructure. The services are used by different 
organisations. Cloud network host service providers. 
The digital clouds have been made open to the public 
in general. The infrastructure is typically owned by 
and managed by public cloud service providers, such 
as Google, Microsoft, HP and IBM. They have Web 
access to their facilities. Public cloud is fine. In 
economies of scale, consumers benefit from this 
model. Since computing costs are shared between all 
users of the public cloud. A minimum-cost, "pay-on-
the-go" model may be used for each single client. 
Public clouds are typically larger than an in-house 
cloud. It means that customers are flexible on request. 

2) Private Cloud: Private cloud is another cloud 

infrastructure model that is dedicated to an individual 
organization. Private clouds permit organizations to 
host their applications. Public cloud infrastructure is 
lacked of control and data security. But private cloud 
concentrates concerns about data security and 
control. For security, it is unshared with other 
organizations. Generally, public cloud is also 
controlled internally or externally by a third-party. 

3) Community Cloud:Cloud group is known as a platform 

for multi-tenant infrastructure. In this scenario, the 
cloud resources are shared between different classes. 
Both associating organizations, or a third party 
vendor, administer, administer and generally maintain 
the Group Cloud. Community cloud issues about the 
sharing of organizations that are systematised in the 
same network of inner parts of data infrastructures. All 
IT departments in the same state , for example, will 
share data storage in the group cloud with computing 
resources. Community clouds are usually hybrid 
shapes of private clouds built and operated 

exclusively for a particular community of users. This is 
why cloud prerequisites for groups should be similar. 
The aim of community clouds is for participating 
organizations to understand the benefits of a public 
cloud with a greater degree of security, privacy and 
political consent. They can distinguish between 
securities that normally have private cloud affiliations. 
Otherwise, these clouds can be on-site. 

4) Hybrid Cloud: A hybrid cloud is known as a system of 

two or more clouds which, however, may be public, 
private and communal. All organizations are restricted 
together so that many deployment models can be 
modified. The hybrid cloud architecture approach can 
be used for main private cloud-controlled applications. 
However, hybrid cloud can also handle applications 
with relatively limited safety issues managed by the 
public cloud. Both public and private cloud 
management is called the hybrid cloud. For the hybrid 
cloud architecture, both on-site and off-site cloud 
infrastructure is required. 

 
4. Cloud service models  

Cloud computing providers provide their services in 
accordance with three elementary models. It is 
generally an assortment of these models/layers to 
construct the computing structure of the cloud system. 
Each of them provides different types of services to 
the end user. The layers named Infrastructure as a 
service (IaaS), Platform as a service (PaaS) 
correspondingly Software as a service (SaaS). Their 
characterization besides their offered services is 
described below [2]:  

1) Software as a Service (SaaS):SaaS is a platform to 

distribute apps. In SaaS, the applications are handled 
by a provider or vendor. They provide consumers with 
the applications through a network, usually via the 
internet. With a more and more omnipresent 
distribution model, SaaS is growing. This tends to be 
a platform that supports architecture focused 
application (SOA) and web services. Through SaaS, 
mature and modern educational methods become 
more and more popular every day. SaaS is often 
generally related to an authorisation scheme and a 
pay-as-you-go arrangement. In the meantime, 
broadband networks are instantly available from other 
parts of the world [3]. 

2) Platform-as-a-Service (PaaS):Platforms for creating 

and executing custom web-based applications are 
included in cloud computing. Platform-as-a-Service is 
a established software term. This gives users an ideal 
development environment to support the development 
cycle starting with the steps: design, implementation, 
and debugging. It also supports the RIA operations, a 
solution stack as software and online applications. It 
also supports the operations. The PaaS model 
enables all the facilities needed to help the life cycle of 
various web applications and services to be built and 
distributed entirely conveniently from the Web. But no 
program needs to be downloaded and installed. 
Therefore the developers, IT officials and end users 
will find it highly helpful. The SaaS application delivery 
model is referred to as an extension [5]. 

3) Infrastructure-as-a-Service (IaaS):IaaS handles 

virtualized internet computing resources. The software 
supply model is Infrastructure as a service. In IaaS, a 
company redistributes the devices that support 
different networking activities. This includes various 
computers, servers , storage devices and networking 
devices. The equipment is tested by the service 
provider. The service provider is responsible for 



Volume-04, Issue-01, January-2019                                                                         RESEARCH REVIEW International Journal of Multidisciplinary 

RRIJM 2015, All Rights Reserved                                                                                                                                    2255 | Page 

accommodation, storage and maintenance of the 
equipment. This covers physical or virtual computers, 
storage systems and clusters. IAAS also provides 
DBMS and other related storage services[6]. An 
upward control layer is used to handle IaaS 
infrastructure. It also manages the personalization, 
accounting, device isolation and services of QoS[7] in 
the runtime environment. IaaS uses the SaaS model 
to help with identity solving online. It also provides a 
single site sign-on, a strong authentication mechanism 
and cross-border federation [8]. 

 
5. Cloud Computing Characteristics 

Cloud computing is typically a portable device based on 
the internet. Remote servers are connected to share storage 
devices and computer resources with one another. This helps a 
service provider to share data processing tasks between users. 
Different third-party companies control the mix of computing 
resources. They offer highly efficient computing and advanced 
software networks access. A number of cloud computing 
principles is also defined. They depend on the use of computer 
resources between users and include a wide range of 
computers, where a communication network connects 
computers together. The word 'network-oriented computing' 
also applies to cloud computing [1]. Apps or programmes may 
work on several can computers simultaneously in cloud 
computing. Cloud computing is related to the distribution of 
information over a network of communication. 

There are some important cloud computing apps. This 
addresses technical questions from the economic and 
environmental point of view. These features should be the key 
requirements for future improvements for the IT industry. The 
main features are centralization, service-oriented, virtualization, 
scale economies, elasticity, globalization, market-oriented, 
autonomous, standardization and multi-tendance[2]: 

1) Centralization: Centralization means shifting all 

computing resources which are used for storage, 
infrastructure and applications to the Cloud. So that, 
we can reduce cost and also can have an improved 
resource management system.  

2) Service-Oriented:We know it's all about a service in 

the cloud. Cloud resources that make the network 
available are applications, infrastructure, storage and 
platforms. In order to do so, Cloud is run on the SSO 
platform. SAA platform. Cloud is introduced. In 
addition, SOA typically serves as a template in 
architecture. It can be closely related and written. It 
can therefore be used to create cloud models in any 
service like storage, infrastructure etc. This 
architecture can therefore be used to develop cloud 
applications. 

3) Virtualization: The virtualization is accomplished at 

platform level. Cloud resources i.e. storage, 
computing and networking are virtualized at virtual 
machine levels. In the platform level, every application 
is generalized to one or more resources provided by 
different cloud infrastructure providers. Applications 
can run within their operating systems on the same 
physical machine. They can also easily be shifted 
from one physical server to another.  

4) Economy of Scale:Cloud computing is also referred to 

as technology. Nevertheless, the change of the 
market and economic models for IT infrastructure use 
is literally critical that can drive considerable cost 
savings. The opportunity to save money by pooling 
resources allows this benefit shared between users. 
Resources can also be distributed dynamically 
according to the request for applications. Cloud 
computing is also a multi-tenant technology 
archeological model. But users have no control over 

physical resources in a cloud computing environment. 
Also the resource location is not known to them. 

5) Elasticity: Cloud provides the flexibility, dynamically 

provision and varies the resources designated for its 
applications. The resources (storage, computing, and 
network capacity etc.) will increase or decrease at 
runtime depending on the user QoS requirements.  

6) Dynamicity: It moves virtual storage and machines 

occupied by the data center. It also helps them to run 
due to more suitable conditions such as daytime, 
power consumption, maintenance concerns and lower 
cost. Just as the resources are also dynamic, they can 
be changed (increased or decreased) depending on 
the user requirements.  

7) Market-Oriented: This characteristic dispatches the 

utility cost dimension of cloud computing. The billing 
system of cloud computing is likely a utility. So the 
smallest businesses can also afford it for their 
purposes. The users have to pay only for the services 
that they are using.  

8) Autonomic: Cloud services are considered as highly 

reliable. They are also autonomic. The autonomic 
behavior is shown by managing themselves in case of 
the performance deprivation or failures. 

9) Standardization: Standardization has immense impact 

on cloud adoption and usage. In order to exclude the 
complexity from Cloud, all the operating systems 
belong to one company should be used inside Cloud 
or one vendor equipment’s like vendor routers and 
switches should be shared among other vendors. 
Thus it will witness high amount of energy and gain 
thrust from different users, vendors and standard 
bodies.  

10) Multi-tenancy: Multi-tenancy is one of the key 

characteristic of both public and private clouds. A 
tenant is known as an application. Each tenant needs 
its own privileged virtual computing environment. In a 
typical multi tenancy structure, multiple users do not 
share each other’s data. But they use the shared 
infrastructure. Resources are allocated to users in 
need. They do not have to concern of location of 
services and other users they shared with. 

 
6. Green Cloud Computing  

The omnipresent attempt to achieve economic , ecological 
and environmental sustainability emerges to reorganize the 
industrial outlook. The predominant ecological loss risk, global 
warming and difficult outcomes explain the growing demand for 
global environmental actions. A statement to the US Congress 
was submitted by the EPA ( Environmental Protection Agency) 
for 2007 regarding conventional data center energy usage 
techniques. Since then, several governments have begun to 
develop standards and regulations that improve green 
computing. "Green IT," to address environment impacts on 
information technology (IT), was initiated by academia, media 
and government. Green cloud computing means that 
computers and other tools are environmentally friendly and 
efficient. Green computing can therefore be interpreted as 
environmental computing. This deals primarily with energy 
efficiency growth and energy consumption activities. So we can 
reduce both costs and emissions of CO2[15]. In a broader way 
, the study would reduce environmental issues by planning, 
developing, functioning and adapting computing resources. 
The production of energy-efficient computing devices is now 
increasingly spent by IT manufacturers and providers. They 
also attempt to minimize the use of critical materials and 
promote resource recycling. Green computing is well known as 
green IT. The key goal of green computing is to evaluate new 
low-cost and CO2-emission computer systems and 
applications, improve energy efficiency and reduce energy 
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consumption in order to boost the unperishable economic and 
social development. We've got two ways to make the cloud 
greener. We first have to increase the cloud's energy efficiency 
and then provide clean energy. Green computing also aims to 
improve economic viability and the regulation on the use of 
computers. 

 
7. Conclusion  

The demand for cloud deployment continues to rise. Cloud 
infrastructure is growing rapidly. Cloud providers, on the other 
hand, are seeking to host other servers to meet potential server 
needs. As more customers join cloud services and share cloud 
services, there will be significant economic shifts and greater 
economic scope. This allows cloud suppliers to forecast cloud 
capabilities to meet demand perfectly. The advantages of cloud 
computing are that it has the enormous potential to 
revolutionize the IT industry through cost reduction, efficiency 
improvements and business performance. Cloud computing 
can therefore help us achieve a better and more sustainable 

environment. Cloud computing now provides the ability to 
reduce carbon emissions of more than 90 percent for most 
relevant businesses. Future energy saving technologies will 
change with the growth of cloud computing. Here we 
addressed energy efficiency in various cloud infrastructures 
and how different computing and networking services can be 
improved energy efficiency. Since the main components of 
different cloud systems are assumed to be these tools. In view 
of computer resources, energy effective models techniques, 
including any single node, are distributed to total infrastructure 
at different architectural levels. Recently advanced 
technologies and modules such as virtualization support the 
techniques. We considered that various energy efficient 
techniques and approaches should be employed in the 
analysis of different computing infrastructures. Some key 
functions such as CPU use should be enhanced to achieve 
energy efficiency, such as QoS, reliability, output etc. 
Furthermore, reducing energy usage and reducing time 
complexity should be highly efficient. 
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