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ABSTRACT 

The digital world has revolutionized the entire human community. The usage of the various Information 

and Communication Technology (ICT) has led to an increase in the usage of electronic tools. These usage 

causes carbon emission at a large extent, which pollutes the environment. The carbon footprint left by these 

devices are growing day by day. Hence, there is a need to reduce this carbon emission by reducing the usage 

of such devices. In spite of carbon emission, the resources are left idle at many situations. The main aim of 

this paper is to propose a recommendation system that optimizes the resource utilization and allocates the 

resources thereby reducing the idle time of the devices. This helps in reducing the carbon emission and 

provide green computing. 

 

INTRODUCTION 

Due to the recent increase in the use of digital 

devices, the environment is getting polluted. 

Hence, there has been a protest for going to green 

computing. Green computing, or sustainable 

computing, has been the talk of the day. It is the 

approach used to maximize energy efficiency and 

aims at minimizing the impact on the 

environment. This also has to do make changes in 

the way that computer chips, the systems, 

hardware and software are designed and used by 

people. 

The green IT as it is also called, starts from the 

supply chain management in IT. It also looks into 

the ways through raw materials are acquired to 

build computers. Green computing also considers 

the way through which the systems are recycled. 

Systems developed with this approach, must 

work and deliver the expected output by using 

the least energy. More precisely, the energy 

consumed should be measured based on the 

performance per watt.  

The first commercial use or motivation towards 

green computing was started by the year 2001 

[1]. Wu Feng, a computer science professor at 

Virginia Tech, stepped on to green computing. As 

he was working at a National Laboratory in Los 

Alamos, he possessed a computer cluster for 

executing open science research. In the 

laboratory the professor maintained an external 

warehouse. This external warehouse had twice as 

many failures in summers when compared to 

winter. This situation made him to build a lower-

power system that wouldn’t generate as much 

heat. Wu Feng demonstrated the working of the 

system, termed it as “Green Destiny”, at the 

Supercomputing conference in 2001. This 

program was covered by many famous channels 

like the BBC, CNN and the New York Times. This 

program sparked great talks and debates in the 

years to come together. It sparkled news about 

the potential reliability as well as efficiency of 

green computing.  

As a solution to implementing green computing, 

the resources need to be used in an optimal 

manner. It has been observed that resources have 

been idle at times. To make an optimization, these 

unused idle resources can be pooled together and 

used. This paper aims to bring out a resource 

utilization that pools all the idle resources for 

usage thereby suggesting green computing. 

 

RELATED WORK 

Resource management and allocation has been 

one of the ongoing research problems. Many have 

worked and proposed various solutions. A 
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dynamic integration mechanism based on 

constraint programming is proposed in literature 

[2]. The existing algorithm, however, is mainly to 

study the internal allocation of resources on a 

single virtual machine. It is used to improve the 

utilization of physical resources and it was also 

possible to meet the users’ computing 

requirements by dividing physical computing 

resources [3]. Reactive and Proactive approaches 

have been proposed for resource utilization. 

Table 1 [4] gives an overall view about the various 

solutions. 

Table 1. Various solutions for resource utilization 

Having a dynamic approach to solve the resource 

utilization has been a challenging one. Hence [5] 

– [13] have proposed models for handling the 

utilization in a dynamic manner using reactive 

approach. The proactive approaches use various 

algorithms like time series analysis [14] [15], 

queuing theory [16] [17] and access control 

[18][19]. All the proactive approaches [20 - 22] 

anticipates the future workloads by using all 

these algorithms. The solution proposed in this 

paper gives a dynamic solution for optimizing the 

resource utilization. 

 

PROPOSED MODEL 

The proposed ORA model solves the problem of 

resource utilization in a dynamic manner. The 

participants will be the users who are willing to 

share their idle resources. These users need to 

register themselves. All the details like the type of 

resources, their time of availability for the 

allocation and every other detail is gathered and 

maintained in a list. A learning mechanism is 

developed that will analyze this list to create a 

usage pattern. The usage pattern will have all the 

details of the idle resources, based on which the 

resources will be allocated.  

The allocation of the resources will be done using 

a dynamic approach. For instance, a resource “X” 

has been allocated to a user, and during the 

execution if the resource “X” is being called by its 

owner, a new idle resource will be allocated to the 

user. This dynamic approach helps in continuing 

the work without any delay. The resources are 

allocated on the demand and on the usage 

pattern. Any queries are answered by the 

learning mechanism and any fault or 

unavailability of the resource is taken care.  

The pooling of the resources and the allocation of 

the resources are performed using the “privacy 

preserving approach”. The owner or the 

participant who is willing to share the resource 

will not know of who is using his resource or 

what is executed on the resource. The anonymity 

is maintained at both sides of the participant and 

the user. The architecture of the proposed ORA 

model is given in figure 1. 
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Figure 1. Architecture of the proposed ORA model 

 

The above figure depicts an overall architecture 

of the proposed ORA model. Various components 

present in the proposed model are given. The 

overall working of the ORA model is deployed 

using the approach of “Privacy preserving” using 

which the anonymity is maintained. Each and 

every component performs a set of functions as 

discussed below: 

(i) Registration component – The 

participants who are willing to share their 

resources register in the system. They enter the 

details of their resources and these details are 

maintained in a list 

(ii) Learning component – A learning 

component is designed to learn the usage pattern 

and other details about the resources present in 

the list 

(iii) Analyzing component using swarm 

intelligence – This component analyzes the list 

and tries to create a set of rules following which 

the resources can be allocated 

(iv) Component for performing resource 

allocation – These are the exact components that 

perform the resource allocation using the 

demand and the usage pattern 

(v) Component for handling faulty or locked 

resources – There may be cases when a resource 

which is under usage is needed by its owner or 

for any other reason for the resource to become 

faulty or get locked. This component handles all 

these problems and allocates a new resource so 

as to continue the execution. The dynamism of 

the ORA model is performed by this component 

(vi) Component for handing queries – The 

participants may have certain queries regarding 

their resources or the user may have, this 

component handles all the queries. 

The process flow of the proposed ORA model is 

given in figure 2 and the pseudocode is given in 

algorithm 1.  

 
Figure 2. Process flow of the proposed ORA 

model 
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Algorithm 1. Pseudocode of the proposed ORA model 
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Above pseudocode gives the implementation part 

where the resource allocation is done. The main 

function calls the other related functions in a 

sequence as given in the figure 2. All the process 

and execution are carried out in an anonymous 

way. This helps in maintaining the integrity of the 

whole process. 

 

RESULT ANALYSIS 

The propose ORA model was implemented. The 

resource allocation was executed in an efficient 

manner. The performance of the proposed ORA is 

efficient when compared to other models. A 

comparison graph is given in figure 2. The overall 

performance is found to be improved as the 

learning component is used to make decisions 

etc. The ORA model is able to function efficiently 

as a dynamic approach is followed and hence 

there is no situation where the process stops.  

 

 
Figure 4. Comparison of performance of the ORA 

model with existing models 

 

CONCLUSION 

Thus, the resource utilization was carried out in 

an optimal manner. When the idle resources are 

pooled together and used, it decreases the carbon 

footprint set by the increase in usage of devices. 

As privacy preserving approach is used, the 

utilization of the resources are performed in a 

secure manner. In case of high demand, the 

proposed ORA model could do the over clocking 

whereby the resources are utilized to the 

maximum capacity. 
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