J. Adv. Res. in Cloud Computing, Virtualization and Web Applications

Volume 3, Issue 1 - 2020, Pg. No. 20-24
Peer Reviewed Journal

Article
Green Cloud Computing: A Step Towards
Minimizing Energy Consumption

Aditya Divedi', Abeezer Golwala®

12Research Scholar, MCA, Thakur Institute of Management Studies, Career Development & Research (TIMSCDR), Mumbai, India.

I NFO

Corresponding Author:

Aditya Divedi, MCA, Thakur Institute of
Management Studies, Career Development &
Research (TIMSCDR), Mumbai, India.

E-mail Id:

divediamic530@gmail.com

How to cite this article:

Divedi A, Golwala A. Green Cloud Computing: A
Step Towards Minimizing Energy Consumption.
J Adv Res Cloud Comp Virtu Web Appl 2020;

ABSTRACT

With the arrival of cloud computing, enormous quantity of energy is
consumed within the cloud day by day. So, there’s a requirement for an
efficient organization of energy within the cloud environment. Energy
efficiency is a crucial aspect of Green Cloud computing. Green computing
is an unindustrialized skill that is especially wont to improve the condition
and power consumption issues. Energy consumption can be reduced
by implementing green computing within the computer fields like CPU
servers and other peripheral devices. In this paper, we’ve discussed a
number of the green computing issues, solutions and initiatives taken
to extend energy efficiency.
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Introduction

Cloud computing is becoming a rapidly growing trend
“Internet-Based Computing” that make available many users
over the globe using cloud services to host their data over
the internet. Cloud computing may be a delivery model that
permits users to attach with the server and use hardware,
software and other resources. In cloud technology, the
software and resources are going to be shared on the
remote serverS.** A client can use the resources of a cloud
computing service with a high- speed internet connection.
Cloud computing make available reliable and user-friendly
services like Infrastructure As A Service (IAAS), Platform
As A Service (PAAS) and Software As A Service (SAAS) as
subscription-based services.?

Cloud Computing

The significant segment of distributed computing is to
share assets amplification its significant burden is that
foundation costs high and force utilization are once in a
while superfluous. An Earth-wide temperature boost has

become genuine danger to nature, because of the powerful
utilization.>** and CO2 emission.> The Deployment models
of the cloud include Public Cloud, Private Cloud, Hybrid
Cloud, Community cloud.

Public Cloud: A public cloud is one during which the services
and infrastructure are on condition that off-site over the
web. Service providers use the web to form resources, like
applications (SAAS) and storage that are obtainable to the
general public on a “public cloud”.** Amazon Web Services
(AWS) Microsoft Azure and Google Cloud Platform (GCP)
are all examples of public cloud service benefactors. Public
Clouds provide the best economical advantage and are the
least expensive to set-up since it offers a pay-per-usage
model and the only costs incurred are based on capacity
used. This also covers software, hardware and bandwidth
costs.

Private Cloud: a personal cloud is one during which the
services and infrastructure are preserved on a personal
network. The goal here of the personal cloud is to gain the
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leverage of cloud architecture while keeping control of the
data center. Private clouds are often rather expensive and
are usually not the simplest option for the typical small to
medium-sized business. Organizations typically prefer to
accompany a personal cloud because they need security
and compliance concerns. However, the general public
cloud is simply as secure. '

Hybrid Cloud: A hybrid cloud includes a spread of public
and personal options with multiple providers.?* This
allows companies to take care of control of an internally
accomplished private cloud and believe the general public
cloud as required. The downside to employing a hybrid cloud
is that you have to stay track of multiple security platforms.
A hybrid cloud works best if your company wants to use a
SAAS but also wants a personal cloud for extra security.
Each organization views public, private, and hybrid clouds
will all have their pros and cons.* Ultimately, it comes right
down to the cloud a corporation feels are true for the sort
of labour they’re doing. It is important to notice that the
general public cloud is secure and can only become safer
over time, allowing corporations to gradually transition to
the foremost cost-effect solution. Considering best practices
and the way to integrate and manage your cloud solution
is the next step in advancing your business.

Community cloud: A Community Cloud is a concerted work
done in which many administrations can share infrastructure
with measures to enable maximum security, compliance,
jurisdiction and other measures which can be achieved
internally or by third party and can be hosted by either
internal or external collaboration group. This is skilful
and used by a group of administrations that have shared
interests. The costs are cover fewer users than a public
cloud (but quite a personal cloud), so just some of the
value savings potential of cloud computing are realized.'®%°

Green Computing

Green cloud computing is the period that is mostly castoff
to decrease energy consumption and recover the well-
organized usage of capitals in cloud computing. Nowadays,
Data focuses and IT enterprises use distributed computing
where the client can get to the application as an assistance
from anyplace inside the world. Distributed computing
alludes to the conveyance of administrations including
applications, assets and information over the web on-request.
Green IT grasps the estimations of natural supportability,
the financial matters of vitality productivity, and in this way
the complete expense of possession. This is a study and
practice of efficiently using computing resources. As per the
survey conducted by EPA [12]- US Environmental Protection
Agency on Global greenhouse emission Emissions, 65% of
CO2 is generated by fuel and industrial processes whereas
industry alone produces 21% of greenhouse emission which
primarily involves fossil fuels burned on-site at facilities for

energy. Electricity production by burning coal, gas, and oil
for electricity contributes 25% of worldwide greenhouse
emission emissions which is supplied to those industries that
generate heat and which is that the main single foundation
of worldwide greenhouse emission emissions. The extensive
consumption of energy in the IT industry is one of the most
root causes of current heating. In this situation, got to save
energy became a topmost priority in most segments of the
IT market.

Green computing is required to scale back facility
consumption and environmental waste. Green computing
consists of Virtualization, Green Data Centre; Cloud
computing, grid computing and Power optimization. The
main objective of green computing is to enhance energy
efficiency and reduce the facility consumption and use
of toxic also as hazardous materials. Green computing is
specially intended to style a better computing system i.e.
their processing speed must be faster, smother and should
consume less amount of energy. Green computing is all
about designing and manufacturing and removing and using
computer server and a couple of peripherals efficiently and
effectively with no impact on the environmenT.®But these
performs include well-organized implementation of server
and peripherals as well as decrease the power consumption.
The increase in the amount of energy ingesting within the
world became a critical problem. The large data centers
have increased the demand for energy for the event and
maintenance of complex data-intensive applications.” In
the management of Data centre, the problem of power
consumption and the application’s quality of services are
significant.> The need for energy efficiency has become a
critical agent in planning of high-performance computing.*
Data centre requires a lot of power and cooling system within
the cloud environment. They use a great deal of power/
energy and release an enormous amount of warmth and
gases.?To reduce this power consumption, green computing
is employed. Green computing is required to style advanced
and better computing systemes, i.e., their processing speed
must be faster, smother and should consume less amount
of energy.

Cloud Architecture

The below figure illustrates Cloud Architecture.* The whole
system is often categorized into the core stack and therefore
the management. The core stack is split into three layers:

(1) Resource (2) Platform and (3) Application. The Resource
layer is often referred to as an infrastructure layer which
comprises physical resource and virtualized resource. The
physical and virtualized resources can be computing i.e.
server, storage and networking resources. The Platform
layer is that the most complex part which might be divided
into many sub-layers. For e.g. a making a framework that
could achieves task like transaction, dispatching or task
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scheduling. An unlimited storage and caching capability
are provided by a storage sub-layer. The Application
server and other components support the same general
application logic as earlier with either on- demand capability
or flexible management, such that the system will not
block the components.?* Based on the underlying resource
and components, the appliance could support large and
distributed transactions and management of the giant
volume of knowledge. External service through web service
or other open interfaces are provided by all these layers.\

Research Issues in Green Computing

Energy is one of the most important resource of which
a major portion is now consumed to supply power to
computers and computing interfaces. High-performance
parallel and distributed systems which include data centre,
supercomputers, real- time systems than on, require a high
amount of power supplies and also need air con to keep
them cool. The rapid climb in computing is extremely quickly
increasing the consumption of natural resources like oil and
coal which could affect energy shortage. These issues have
been raised by the researchers from time to time and the
possible measures are being taken. Still, there are many
areas yet to be explored. Here are some of the notable of
research in green computing:

New high-efficiency Data Centre

The efficiency of energy and its stability is much more
important in bigger data centre than smaller data center.
Different standards are formed to measure the efficiency of
data centre. Standards like Power Usage Efficiency (PUE) is
defined because of the ratio of total facility power divided
by IT equipment power. It states the quantity of power
consumed by the power which is employed to power the IT
equipment. Hence, it’s quite challenging to form the larger
data centre power efficient.®

Developing Green Maturity Model

The full apparatus life cycle is an important area for the green

maturity model, with energy reduction as the best measure
of greenness. The need for maturity models for gear, IT
organizations, and computing methods is a problem that
has been addressed by some researchers but is restricted
to specific areas. A green maturity model for virtualization
10 depicts that every level describes the degree of green
characteristics.

Information Resource Tier Optimization

In the world of global computation, information resource
tier represents database management systems. For example-
databases, directories, file- systems, and flat files. It also
consists of the mixing of various database structures Internet-
Based different databases are often analyzed regardless of
their storing mechanisms and arrangement.®

Wireless Sensor Network for Data Centre Cooling:

Data Centre cooling is the major issue to be taken care of in
power consumption. Data centre which are the backbone
of computing administrations must be reliable and available
at any point in your time, but measuring the effectiveness
and maintaining the baseline is that the major issue. In
such a situation wireless sensor plays an important role in
managing data centre & power management.

Monitoring

Frequent system failures have stressed over the need for a
speedier reaction to potential server farm uptime dangers.
To help office administrators and IT staff control these
issues, an ever increasing number of administrators are
going to DCIM’s ongoing, disturbing/ready motor that offers
deceivability over all parts of the data centre.

Greencloud Computing Solutions

Energy competence is the main factor that should be
measured in data center planning and building phases.
Some of the possible solutions are listed below:

Research and Select The Right Energy Supplier

Selecting the most affordable energy supplier is the most
important and major decision for controlling and managing
data centre’s energy consumption. Through research one
can select the simplest supplier which may provide a cleaner
source of energy and make sure that the info centre uses
reliable, greener power that does not cost nature.

Lowering the Cooling Costs by using Outside Air

40% of energy costs account for the cooling of knowledge
center. Using natural surroundings and reducing the impact
of sunlight makes an enormous change within the heating
of the info centre. For Example, Toronto data centre
during which PEER 1 uses a system activated by outside
temperatures falling below 10 degrees Celsius. When these
conditions occur, the air is drawn into the cool water from
an area well that successively cools IT equipment within




Divedi A et al.
J. Adv. Res. Cloud Comp. Virtu. Web. Appl. 2020; 3(1)

the facility.
Adapting Existing Structures Rather Than Rebuild

Adapting the “reuse” approach for the construction of the
data center provide many benefits. Steps for the reuse of
the prevailing structures like buildings will reduce the growth
time and price. If there are any functional or environmental
reasons, then only these structures need to be changed.

Planning Space Intelligently

Planning the info centre design guarantees the foremost
effective use of space and minimizes the overutilization of
power and cooling

Building Data Centre Energy Efficiency into
Procurement Strategies

The energy efficiency of the data centres can be amplified by
carefully choosing the purchase of IT equipment. Selecting
the standards because a part of the acquisition process
ensures better performance of hardware at technical also
as a green level.

Dynamic Provisioning

Reducing computing resource waste by more accurately
and matching server capacity with demand. Faced with
difficulties in accurately forecasting demand, IT managers
often the over owed server, storage, and networking
infrastructure. Cloud providers should have more precise
and dedicated means for monitoring and predicting demand,
allowing to reduce infrastructure which is not be needed for
greater competence and sustainability. Efficient provisioning
occurs on the client end as well: the pay-as-you-go nature
of cloud computing, together with self- service, encourages
clients to consume only what they need, with consumption
turned off at expiration times.

Green Cloud Computing Initiatives
Energy-saving Initiatives

Computer devices are used in power saver mode to reduce
power consumption. This helps to save energy by turning
off the equipment at the end of the working day or not
being used.

Improved Data Centre Cooling Methods

This is done by improving the info centre cooling configuration
by eliminating the extensive amount of energy leaks.
Effective methods include raised floors to enhance airflow,
moving cooling systems closer to servers to concentrate
cold air within the right place, exchanging hot and funky
server passageways to improve airflow and use water- based
air-con systems.

Storage Methods

Usually, IT companies are using many servers or data centre

to try to a selected task. These servers/data servers must be
efficiently used. One of the mechanisms is load balancing
which selects the optimum resource among several other
resources. To perform these tasks, one server is often won’t
power these virtual servers by making use of virtual software
which dramatically reduces energy consumption.?

Discover Different Sources of Energy

Efficient resource utilization results in the expansion of
effectual methods. Renewable and natural energy sources
are getting used to power data. This helps to generate fewer
CO2 emissions.?

Conclusion

Green computing research challenges and solutions to those
are deliberated during this paper, which benefits us to scale
back power consumption and therefore the heat generated
in processing. By unplugging the pc or using LCD and flash
drives, it’s possible to scale back energy consumption.
Through more environment-friendly usage and by using
current lower power technologies, computers are often
made more energy efficient. The computing industry is more
prepared and much more competent than almost the other
industry when it involves facing and responding to rapid
change. Environmentally it’s not an honest thing that the
majority PCs, especially in companies have typically entered
a landfill after only a couple of years in commission. Though,
this reality does a minimum of mean that a widespread
mindset already exists for both adapting to and paying
money for brand spanking new hardware on a daily basis.
It took decades to make much more efficient cars but with
today’s technology cloud computing may just take a few
years for fruition and save energy wasted by unnecessary
consumption. Technology isn’t a passive observer, but it’s a
lively contributor to achieving the goals of Green Computing.
ITindustry is putting efforts altogether in its sectors to realize
Green computing. The main initiatives of Green Computing
are reduction of paper practice, virtualization, equipment
reduction and cloud computing. Current challenges to realize
Green Computing is enormous and consequently the impact
is on computing performance. Government guidelines are
pushing Vendors to act green; perform green; do green; go
green; think green; use a green and little question to scale
back energy consumptions also. All these efforts are still
in limited areas and currently, efforts are mainly to scale
back energy consumption, e-Waste but the longer-term of
Green Computing is going to be counting on efficiency and
Green products.
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