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Abstract – Distributed computing will be figuring where in 

a few gatherings of servers is arranged for giving online 

access to clients. A few elements which impact distributed 

computing, for example, adaptability, security and so forth is 

talked about by numerous specialists. Presently a day's 

utilization of web assets is broadly expanding bringing about 

the increment of workload exponentially. Keeping in mind 

the end goal to make distributed computing proficient and 

enhance client fulfillment this approaching immense 

workload is to be maneuvered carefully. This paper presents 

methods for the general population cloud in view of cloud 

apportioning idea that makes distributed computing viable. 

Cloud Partitioning is a productive technique for an open 

cloud, where in an open cloud is separated into a few sub 

segments. This cloud apportioning system clears approach to 

apply load adjusting strategy in a streamlined way over the 

numerous hubs. Burden adjusting is a procedure that 

disseminates workload over a few hubs consistently which 

brings about enhanced execution and less reaction time 

through a right circulation methodology. This paper presents 

sticks estimation procedure alongside burden adjusting 

utilizing Round Robin (RR) strategy so as to get improved 

execution which brings about Green Computing. 

 

Keywords – Distributed Computing; Cloud Partitioning; 

Round Robin. 

 

I. INTRODUCTION 
 

Distributed computing is a rising innovation in the 

domain of software engineering. Distributed computing 

has particular qualities. They are omnipresent, on-interest 

administration, accessibility of assets, access to a wide 

mixture of administrations, comfort, client fulfillment 

[1][2] and so on. These qualities pulled in web [3] clients 

to redirect to distributed computing. Despite the fact that 

distributed computing is productive, preparing the 

approaching employments in distributed computing 

environment is a testing undertaking. The way the 

employments arrive can't be anticipated and the limits of 

the hubs won't be the same and vary in programming and 

equipment setups thus adjusting the heap is critical to 

upgrade framework execution [4] and to keep up 

soundness [5]. To arrangement this issue of lopsidedness 

of burden and to build the throughput of the framework, 

this paper presents systems called cloud dividing, burden 

adjusting [6][1] and skewness estimation. Cloud 

apportioning [7] is the procedure of isolating a gigantic 

open cloud [8] into sub segments. Burden adjusting is the 

procedure of conveying the workload equitably to every 

one of the hubs that are available in the cloud [9]. The 

heap adjusting model actualized in the cloud comprises of 

a heap balancer director which chooses the suitable cloud 

segment for the approaching occupations. The heap 

balancer [10][11] show in the cloud parcel chooses the 

proper hub by knowing its skewness. Skewness [12] 

estimation is the procedure of knowing the asset usage 

[13] rate of a server which later encourages to spare 

vitality [14]. 
 

II. RELATED WORK 
 

Many studies were done about load balancing in cloud 

computing. Many tools and techniques [6] are also 

introduced that are commonly used for load balancing, but 

these techniques are not successful enough in balancing 

the load properly and load balancing still stands as a 

problem that needs new architectures to overcome. Load 

balancing plays a major role in improving the system 

performance. After a thorough go through into the 

comparative analysis [15] of load balancing algorithms 

given by Rundles we concluded that ESCE algorithm [16] 

and Round Robin Algorithm [17] are better by considering 

the factors performance, time and cost. Round Robin 

algorithm is used here because of its simplicity. By 

combining the skewness measurement technique along 

with the load balancing Dynamic resource concept is 

achieved which can guarantee in enhanced performance. 
 

III. LOAD BALANCING 
 

Load balancing technique ensures that no node is idle 

while other nodes are being utilized. A selective 

mechanism is implemented which is capable of turning out 

the incoming jobs to the nodes that are idle by preventing 

them from going to the nodes that are already overloaded. 

This helps in achieving improved resource utilization in 

minimum response time [18]. A public cloud is a 

collection of several nodes that are present in different 

geographical locations. Our model divides this huge cloud 

into several partitions. The Cloud partitioning model [17] 

is shown in the below figure. First step is a public cloud is 

partitioned into four sub partitions namely location#1, 

location#2, location#3 and location#4. 
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FIg.1. A public cloud divided into 4 partitions 

 

In our proposed system load balancing is done by load 

balancer controller and load balancer. Each cloud partition 

has a group of nodes with load balancer as its manager. 

The entire public cloud will have a controller called load 

balancer controller which is responsible for handling the 

load balancers present in each cloud partition.  

The Load balancer controller is a vital component 

connected to all load balancers and will be regularly 

communicating with them at certain time intervals. After 

partitioning the cloud then starts the task of load 

balancing. Here load balancing is done by load balancer 

controller. The load balancer controller serves as an 

interface between users and data source, besides it supplies 

the load balancers with jobs evenly. The whole incoming 

load is passed to load balancer controller which then 

searches for the partitions that contain idle nodes. Load 

balancers contain the status information of all the nodes 

connected to it such as how many nodes are idle, how 

many nodes are busy, how long a particular node is 

engaged with job etc. 

The evaluation of load status of each node is crucial. 

This can be known by computing the load degree of each 

node. The load degree is computed on the basis of static 

and dynamic parameters of a node such as number of 

CPU’s processing speed, memory size, memory and CPU 

utilization ratio, bandwidth of a network etc. The Load 

balancers share the status information with load balancer 

controller which then decides to which partition the job is 

to be forwarded, thereby avoiding the load imbalance 

problem. Once the job is arrived to a partition 

corresponding load balancer chooses the most appropriate 

node for processing the job. 

 
Fig.2. Relationship between load balancer controller load 

balancer and nodes 

A. Working of Load Balancer Controller:  
• Receive jobs from end users.  

• Select appropriate partition in the public cloud for job 

processing. 

• Know the status of cloud partition (idle, normal or 

overloaded). 

• If partition status is overloaded then job is not forwarded 

to that particular partition. 

• If idle or normal then job is forwarded to respective load 

balancer which is then activated to proceed further.  

B. Cloud Partition Status 
• Idle represents that nodes are idle 

•Normal represents nodes are neither idle nor overloaded 

• Overloaded represents nodes are busy and overloaded.  

The Load balancer controller forwards the jobs to cloud 

partitions which are idle or normal. If a cloud partition is 

heavy then jobs are not sent to that partition instead to the 

partitions that are idle. Once the load balancer controller 

forwards the jobs to a particular cloud partition, the 

corresponding load balancer is activated. Load balancer is 

responsible for assigning a job to a suitable node. The load 

balancer in each partition gets the status information from 

each node and calculates the load degree of nodes and 

based upon it forwards the task to suitable node. The load 

degree of a node can be computed by using the formula 

 
Where N is the current node, Fi is a Fi(1<=i<=n), n is total 

number of parameters, xi is the priority given to the jobs.  

Average load degree of a node is computed by  

 
C. Possible load status of a node 

 
 

IV. SKEWNESS 
 

Skewness concept is used to measure the utilization rate 

of a node. In a cloud partition containing some number of 

nodes, one node might be working for a long time while 

other nodes are sitting idle [19]. Despite a node being 

utilized for a long time the cloud partition status will be 

showing normal. This is because of the remaining nodes in 

that particular partition are sitting idle. This very same 

node working for a long time might lead to temporary 

fluctuation of application resource demands and system 

hangs. 

In this situation the load balancer will define a threshold 

value and regularly checks that the skewness values of all 

the nodes doesn’t exceed this threshold value. By 

following this procedure we make sure that the node being 

utilized for a long time should be freed and the workload 

is to be passed on to the nodes that are idle for a long time 

thereby reducing the temperature in surroundings. If the 
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work load is minimum and some nodes are idle then those 

nodes can be turned off temporarily thereby saving the 

energy. Thus by reducing the temperature and saving the 

energy green computing is achieved. Green Computing 

tends to attain economic viability to improve the way the 

computing devices are used. It is environmentally 

responsible and ecofriendly use of computers and 

resources. When the Servers resource utilization is less, 

then they are turned off. 

The skewness of a node x can be computed by using the 

below formula  

 
Where N denotes the current node, ݎ ̅ is the average 

utilization of resources of node N If the skewness of a 

node exceeds the threshold value, then we define that 

particular node as a hot spot. Hot spot denotes that 

particular node is having relatively higher temperature 

than the surroundings and it is being utilized for a long 

time. Cold spot denotes that node with ambient 

temperature.  

ALGORITHM 
Load balancing using RR algorithm 

BEGIN 

 WHILE JOB 

 DO 

 SELECT NODE(JOB) 

 IF(CP==IDLE OR CP==NORMAL) 

 THEN FORWARD JOB TO CP 

WHILE JOB 

DO 

 SELECT NODE(JOB) 

 IF(SKEWNESS(NODE)<=THRESHOLI 

 FORWARD JOB TO NODE 

 ELSE 

 GO FOR ANOTHER NODE 

 END IF 

 END WHILE 

 ELSE 

 SEARCH FOR ANOTHER CP 

 END WHILE 

          END 

 

V. LOAD REBALANCING ALGORITHM 
 

In the algorithm, each node implements the gossip based 

aggregation protocol[14] in to collect the load statuses of a 

sample of randomly selected nodes. Specifically, each 

node contacts a number of randomly selected nodes in the 

system and builds a vector denoted by V. A vector consists 

of entries, and each entry contains the ID, network address 

and load status of a randomly selected node. Each chunk 

server nodefirst estimates whether it is under loaded (light) 

or overloaded (heavy) without global knowledge. Based 

on the global knowledge, if node i finds it is the least-

loaded node in the system, i leaves the system by 

migrating its locally hosted chunks to its successor i+1 and 

then rejoins instantly as the successor of the heaviest node 

(say, node j). To immediately relieve node j’s load, node i 

requests min [Lj-T; T] chunks from j. Node j may still 

remain as the heaviest node in the system after it has 

migrated its load to node i. In this case, the current 

leastloaded node, say node i ’ , departs and then rejoins the 

system as j’s successor. That is, i ’ becomes node j+1, and 

j’s original successor i thus becomes node j+2. Such a 

process repeats iteratively until j is no longer the heaviest. 

Then, the same process is executed to release the extra 

load on the next heaviest node in the system. This process 

repeats until all the heavy nodes in the system become 

light nodes. 

 
Fig.3. [1] An example illustrating our algorithm 

where (a) the initial loads of chunk servers N1;N2; . . .; 

N10, (b) N1 samples the loads of N1, N3, N6, N7, and N9 

in order to perform the load rebalancing algorithm, (c) N1 

leaves and sheds its loads to its successor N2, and then 

rejoins as N9’s successor by allocating AeN1 chunks (the 

ideal number of chunks N1 estimates to manage) from N9, 

(d) N4 collects its sample set {N3;N4;N5;N6;N7}, and (e) 

N4 departs and shifts its load to N5, and it then rejoins as 

the successor of N6 by allocating L6 _ AeN4 chunks from 

N6.  

 

Fig.3 depicts a working example of our proposed 

algorithm. There are n=10 chunk servers in the system; the 

initial loads of the nodes are shown in Fig. 2a. Assume 

∆l=∆v=0 in the example. Then, nodes N1, N2, N3, N4, 

and N5 are light, and nodes N6, N7, N8, N9, and N10 are 

heavy. 

Each node performs the load-balancing algorithm 

independently, and we choose N1 as an example to 

explain the load-balancing algorithm. N1 first queries the 

loads of N3, N6, N7, and N9 selected randomly from the 

system (Fig. 2b). Based on the samples, N1 estimates the 

ideal load T (i.e., T=((LN1+LN3+LN6+LN7+LN9)/5). It 

notices that it is a light node. It then finds the heavy node 

it needs to request chunks.  

The heavy node is the most loaded node (i.e., N9) as N1 

is the lightest among N1 and its sampled nodes {N3; N6; 
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N7; N9}. N1 then sheds its load to its successor N2, 

departs from the system, and re-joins the system as the 

successor of N9. N1 allocates min [LN9- TN1; TN1]=TN1 

chunks from N9.  

In the example, N4 also performs the load rebalancing 

algorithm by first sampling {N3; N4; N5; N6; N7} (Fig. 

2d).Similarly, N4 determines to re-join as the successor of 

N6. N4 then migrates its load to N5 and rejoins as the 

successor of N6 (Fig. 3e). N4 requests min [LN6-TN4, 

TN4] = LN6-TN4chunks from N6.N6 is physically closer 

than N7 to N4.So, N4 re-joins as the successor of N6. 

 

VI. SECURITY 
 

The data to be stored in the cloud is encrypted before 

storage for more security. The encryption is done by the 

key generated at the client side. Then the encrypted data is 

made into chunks and stored in various nodes. When the 

server control performs operations on data like deletion or 

updating load imbalance problem occurs. This problem 

can be solved by the rebalancing algorithm which balances 

the load in the cloud after the above operations performed 

[16].  

A. Encryption of data 
The data that is to be stored in cloud is not secure. In 

order to provide security to data, the data is stored in the 

encrypted form in the nodes. The file that is to be 

uploaded in the cloud is selected by the client. The 

encryption process is performed over the data through 

AES algorithm[15]. The encrypted file is made in chunks 

and stored in various nodes [16]. 

B. Splitting the data 
The encrypted file is partitioned into a number of 

chunks and is allocated in distinct nodes. The load of a 

node is typically proportional to the number of file chunks 

the node possesses. Because the files in a cloud can be 

arbitrarily created, deleted, and appended, and nodes can 

be upgraded, replaced and added in the file system.  

The chunks of files are allocated uniformly among the 

nodes such that no node manages an excessive number of 

chunks [16].  

C. Sending Data to Cloud  
    As cloud is a centralized storage the data’s have no 

security. So the encrypted file is made into chunks to 

provide more security to store the data in the cloud. The 

splitted files are stored in the cloud and can be accessed 

from anywhere whenever needed. Thus storing a single 

file in various nodes has more security when compared to 

the file that is stored in a single node [16]. 

 

VII. CONCLUSION AND FUTURE SCOPE 
 

Consideration the overall performance of the developed 

scheme, it can be stated that the proposed and hence 

developed mechanism of load balancing has exhibited 

better results for load balancing for public cloud 

infrastructure. Cloud computing system has been 

considered as one of the revolutionary technologies for 

information technologies based applications. Although this 

is the predominant technology for industry, it still suffers 

from a number of limitations. Few of the issues related 

with cloud computing are proper load distribution and load 

balancing, migration of virtual machines (VMs), and 

unification of cloud servers and security for public, private 

and hybrid cloud infrastructures.  

Load balancing is the dominant issues in cloud 

computing. Considering the significance of public cloud 

infrastructure, the efficient load balancing and secured 

data portability is most important factor to be enhanced. In 

order to accomplish higher efficiency and efficient job 

allocation across cloud infrastructure, a game theoretic 

based approach has been developed. This work has also 

been enhanced with divisible load balance scheduling 

which has resulted into efficient load balancing with 

minimum execution time. In order to authorize the data 

hosting by genuine user, here in this work a noble public 

key cryptography scheme has been employed. RSA 

algorithm has been employed in this work for ensuring 

authentication of users to store data on public cloud.  

In this work the author has defined three different node 

statuses for every defined node. Four different balancers 

have been developed where individual balancer functions 

for three status; idle, normal and overloaded. In case of 

overload situation at certain node, the balancer can 

perform switching of load from one node to another, so as 

to balance the load at its optimum condition. This is the 

matter of fact that the developed system represents a noble 

scheme of load balancing in public cloud infrastructure, 

but still it needs to be incorporated with real time 

functional scenario in real time cloud computing platform. 

Since, the developed scheme represents a conceptual 

framework; it still possesses opportunities for further 

enhancement in terms of real time application based 

system development, implementation of load balancing 

with certain real time cloud framework. 
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