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ABSTRACT 

 
 Cloud computing has played major role for storing and handling huge data by the virtualization of data 

centres and servers to make them very efficient. Cloud computing gives power to compute and 

provides service to the users around the whole world. Thus providing customers with higher 

performance which is of lower cost compared to dedicated high-performance computing machines. IT 

sectors consume large amount of power and energy, resulting as a main source of Carbon dioxide 

emission. To overcome this, we need Green Cloud Computing for IT resources to be energy efficient 

and operating at cheaper cost. In order to reach optimal standards for green_cloud computing. The 

efficiency of the power of Cloud must be very meticulously analysed. Cloud computing is a better 

alternative being greener than individual datacentres by usingless number of servers.Data centres using 

cloud are far better than the traditional ones. Thereby the impact of carbon is reduced. 

 

KEYWORDS: Cloud Computing, Carbon dioxide emission Green cloud computing, Clustering, Data 

Virtualization, Proportional Computing, Energy efficiency 

I. INTRODUCTION 
 

One of the cutting edge technologies is cloud computing. It helps organizations to outsource various IT 

services like computational, resource planning and data storage services [1]. The efficiency of Cloud 

computing increases depending on the utility of computing, how the processes are scalable and IT 

outsourcing of IT. The survey conducted by MacAfee that develops antivirus revealed that the 

electricity required by the trillions of emails which are spam mails is as much as the electric power 

required for 2 million houses in USA [2-5]. The green house gases produced by the information 

transmission of these spam mails is almost equal to the harmful gases emitted by 3 million small 

vehicles like cars. There is a huge demand for Eco-friendly operations and procedures used in the 
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business procedures [9]. Due to this lot of innovations are taking place. One such innovation is Green 

computing. Green cloud computing boosts the performance as well as makes sure that the environment 

is not harmed [6-8]. A company can prove its worthiness by adopting technologies like green 

computing and green cloud computing is one of them.  The computing power consumption with green 

house gas emission such as CO2 is shown in figure 1. Usage of Green cloud computing  it has been 

reduced [9]. It prevents wastage of energy. Therefore many corporates especially in the IT field have 

adopted Green cloud computing. Many surveys done in USA and Europe have revealed that lot of 

green house effect is due to various reasons [10-12]. One such reason is the CO2 emission during 

transmission of information [13]. Therefore they decided to make sure all the companies have energy 

consumption policy [14]. They decided imposing such policies on companies will make them are of the 

harm they are causing to the environment and thus switch over to technologies that consume lesser 

power [15-17].  This has led to the popularization of green computing. Hence Green cloud computing 

is play a major role in green computing to save our planet [18-19].  

 

 
 

Figure 1. Cloud and Environment 
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II. EXISTING APPROACHES 
 

Contributions to carbon green cloud computing architecture belongs to the third-party. Green offer and 

carbon emission are the two types of directories. Users and providers use the green services provided to 

them by the directories. Green offer Directory is used by the providers to register the services. These 

services are organised by the green broker. The organization is done based on the time, price, service 

that has the minimum emission of carbon dioxide [20]. The cooling capacity of cloud and data centres 

and energy used by them are stored in Carbon Emission Directory. Whenever there is a request for 

services, it is provided by the green_broker [21]. The directories are used by the green_broker to 

choose the green offer and information about the energy efficiency. These are allocated to the private 

clouds and results are provided to the users.  

There are 2 elements in this architecture namely client and server side. Client side consists of manager 

and users. The job’s execution destination is in theClient side. Green cloud computing middleware is in 

server. Server side also consists of green_brokeralong with various sub_serversnamely storage servers, 

processing servers. The green_broker layer in IGCA uses the concept of directory. Information in 

public cloud is organised in directory.It provides excellent green service for users [22].  

There are 2 components in the middleware of green cloud computing. The manager deals with one 

component of middle ware and it acts as the main incharge. the information of  middlewareis stored by 

the manager. Middle are component also consists of each server’s frequencies, energy used, capacity of 

storage [23].  

If the client sends request to manager,then manager divides it in to different types of jobs. These 

aredispersed among the users. Simultaneously information about job are also stored into component 

[24]. Energy consumed for the execution of the jobs and also the emission of carbon dioxide by private 

cloud, public cloud or PC of the client is calculated and shown to users. Servers show private cloud, 

public cloud use green_broker.  The manager selects the best green option based on the level of 

security of job [25-26]. This information will be stored in the XML file while the manager is making 

the decision. This is for future use.  

All users for reading the XML file can access the second component. All information of execution of 

job is stocked in this file. according to the addresses,registration of the job locations aredone in a file. 

Later they will execute [27]. Execution of the job will be on the personal computer of client or in a 

private cloud if job entry is not available in the file. In 3 places execution of job takes place. This client 

sideinformation is stored if first the job is locally executed (on requester side). When request arrives 



                                                                                                     

 JRP                                                                                                          Volume 1,Issue2 ,2021                                                           

                                                                                                                                                  Journal of Research Proceedings 

 

www.i-jrp.com/journalrp.editor@gmail.com                                                                                                                             4 

 

next time, it will not get through middleware [28]. The location and server name areobtained from the 

file in caseif the job’s execution is in private cloud. Thegreen_brokerhelps to obtain the efficient green 

decision for executing job if it is in public cloud. All the information about the three places. 

is knownby the he middleware. the middleware calculates energy which is used by workers in the 

company for taking further decisions [29-30].  

 
 

Figure 2. Integrated Green Cloud Architecture 
 

The most suitable location for the job execution depends on the speed of processing, bandwidth, 

consumption of energy, etc [31]. Middleware considers the factors for computing and deciding the 

place by considering the places. The job execution is balanced by the IGCA [32-38]. It provides 

security to the clients. The IGCA is responsible for the good quality service provided to clients.  By 

considering the three places, manager categorizes the task. It also considers these places for providing 

high quality green computing solution. These places are local host, private and public places [39-43].     
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In the given architecture the role of central coordinator is played by the manager. The jobs are allocated 

by the manager to users. Manager is the one who makes all the decisions [44-51]. If the manager 

cannot perform that is if the manager fails, the architecture becomes useless. This makes the manager 

as the vulnerable or the weakest point in the architecture.   

 

III. RESULT AND DISCUSSION 

 
Many scientists and researchers have put lot of effort to save our planet by proposing Green 

computing. The Table 1 shows the comparison of various researches in Green cloud computing. 

 

Table 1: Comparison of researches done in Green cloud computing 

 

Year of 

publication 
Highlight of the work Limitations 

2019 [10] 

Gives a view about green 

computing by surveying 

numerous papers on green 

cloud computing. 

 

2018 [11] 

Focus is on Green 

computing life cycle.  

It doesnot stress 

specifically on green 

cloud computing 

2017 [13] 

Focuses on current and 

future trends in green 

computing and issues related 

to that 

It is theoretical 

approach  

2016 [14] 

Focus is on the Critical 

success factors for 

developers of green 

computing software 

Obtaining the 

Critical success 

factors is difficult 

2016 [15] 

Focus is on different metrics 

for green cloud computing 

 

Have not 

implemented 
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2016 [2] 

Focuses on how to reduce 

harmful gases produced as 

an effect of electronic toxic 

waste. 

 

Needs to implement 

robustly 

2016 [16] 

Analysis was done by 

surveying different metrics 

for green computing.  

 

Lack of 

implementation 

2015[17] 

Focuses on Green Cloud 

computing Framework for 

managing energy efficiently. 

Implementation 

needs more 

improvement.  

2015 [18] 

Focus is on CO2 emissions 

which are causing hazards 

and if unchecked may lead 

to fatal Carbon monoxide. 

They have specified that 

green cloud computing is the 

need of the day.   

It is still in nascent 

development stage 

2015 [20] 

Focus is on power 

consumption by ICT tools. It 

showcases how power 

consumption can be reduced 

using Green cloud 

computing’ 

 

It is just in design 

stage and yet to be 

implemented 

2014 [21] 

Focus is on energy saving in 

data centers with the help of 

Green computing.  

Yet to be fully 

implemented 
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IV. CONCLUSION 
 

This paper gives the glimpse of the various problems which are occurring due to computer waste. It 

includes emission of Carbon dioxide which will shortly lead to the increase of carbon monoxide in the 

atmosphere. It will be fatal to have more toxic gases in the environment. Wastage of energy can be 

prevented by switching over to Green computing, as there is increased usage of cloud computing 

especially in data centres, shifting to Green-Cloud Computing gives a ray of hope for the survival of 

living beings on Earth. Lot of scope is there for carrying out researches in field of Green-

CloudComputing which is Eco friendly.   
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