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Abstract 

Cloud computing has become a new computing paradigm that is achieved through Internet. Cloud is a large shared pool 

of resources that can be accessed through Internet in pay per use fashion. Cloud computing is the technology that has 

helped to realize commoditisation of computing resources. On top of virtualization technology cloud computing offers 

three kind of services known as Infrastructure as a Cloud (IaaS), Software as a Service (SaaS) and Platform as a Service 

(PaaS). Out of which IaaS is the focus of this paper. We proposed an algorithm to ensure that load is balancing 

optimally. Besides our focus is also on the optimized fine grained pricing of IaaS cloud platform. The proposed solution is 

based on two notions. They are known as partitioning cloud and job scheduling. When cloud is partitioned into multiple 

parts, it is possible to track the load easily. The state of each partition is tracked in order to balance load. Besides the 

proposed system considered users’ jobs and performs optimal scheduling in order to reducing pricing. This kind of 

pricing is known as optimized fine-grained pricing. The proposed application demonstrates proof of the concept.  

Index Terms: Cloud computing, virtualization, virtual machine (VM), cloud partition, job scheduling 

 

1. INTRODUCTION  

Cloud computing is an emerging technology that enables individuals and businesses to have access huge amount 

of computing resources. It provides services such as Platform as a Service (PaaS), Infrastructure as a Service 

(IaaS) and Software as a Service (IaaS). Recent improvements in cloud also added another service namely 

mining as a Service (MaaS). Storage and computing services and mining services are provided in pay per use 

fashion without the need for capital investment. From the cloud service provider point of view huge computing 

resources are made available. Optimal utilization of these resources is very important problem to be addressed. 

In other words the load balancing is the open problem that needs to be resolved. Good solutions towards it can 

improve user satisfaction 
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1.I Load Balancing 

The load balancing model given in this article is aimed at the public cloud which has numerous nodes with 

distributed computing resources in many different geographic locations. Thus, this model divides the public 

cloud into several cloud partitions. When the environment is very large and complex, these divisions simplify 

the load balancing. The cloud has a main controller that chooses the suitable partitions for arriving jobs while 

the balancer for each cloud partition chooses the best load balancing strategy 

 

1. II CloudSim 

Cloud computing is a recent advancement wherein IT infrastructure and applications are provided as „services‟ 

to end-users under a usage-based payment model. It can leverage virtualized services even on the fly based on 

requirements (workload patterns and QoS) varying with time. The application services hosted under Cloud 

computing model have complex provisioning, composition, configuration, and deployment requirements. 

Evaluating the performance of Cloud provisioning policies, application workload models, and resources 

performance models in a repeatable manner under varying system and user configurations and requirements is 

difficult to achieve. To overcome this challenge, we propose CloudSim: an extensible simulation toolkit that 

enables modelling and simulation of Cloud computing systems and application provisioning environments. The 

CloudSim toolkit supports both system and behaviour modelling of Cloud system components such as data 

centres, virtual machines (VMs) and resource provisioning policies. It implements generic application 

provisioning techniques that can be extended with ease and limited effort. Currently, it supports modelling and 

simulation of Cloud computing environments consisting of both single and inter-networked clouds (federation 

of clouds). Moreover, it exposes custom interfaces for implementing policies and provisioning techniques for 

allocation of VMs under inter-networked Cloud computing scenarios. Several researchers from organizations, 

such as HP Labs in U.S.A., are using CloudSim in their investigation on Cloud resource provisioning and 

energy-efficient management of data centre resources. The usefulness of CloudSim is demonstrated by a case 

study involving dynamic provisioning of application services in the hybrid federated clouds environment. The 

result of this case study proves that the federated Cloud computing model significantly improves the application 

QoS requirements under fluctuating resource and service demand patterns  

Cloud service providers render their Infrastructure services in pay per use fashion. However, the pricing 

approach is coarse-grained which is not flexible. Coarse-grained refers to the time window which is taken as 

unit for charges. Eg: 1 hour If any consumer takes services for less than an hour, he has to pay for 1 hour. This is 

called partial usage waste problem which is to be addressed. Problem: Short-job users are suffering from partial 

usage waste problem in Coarse-grained Pricing. Possible Solution: Reducing the billing cycle. This can be 

achieved with fine-grained pricing approach.   The existing system is designed mainly to solve two issues. From 

consumer perspective it advocates fine-grained pricing approach. From service provider perspective it takes care 

of initial VM- install startup and maintenance overhead problem.  Contradiction of service provider and 

customer profits is issues resolved.  The existing system strives to strike balance between the fine-grained 

pricing and VM instance startup overhead. Thus it brings about social welfare that satisfied both service 

provider and consumer. Existing system is still having some partial usage waste problem. This can be solved 

through optimized scheduling.  
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The proposed system investigates the possible usage of users‟ scheduling knowledge in order to reduce short-job 

problem further and maximize social welfare. Further reduction of short-job problem, increasing rrevenues of 

service provider and consumers can get their costs optimized further with improving fine-grained pricing and 

the advantages of the proposed system. The remainder of the paper is structured as follows. Section II provides 

review of literature. Section III presents the proposed system in detail. Section IV presents experimental results 

while section V concludes the paper. 

 

2. RELATED WORKS 

Tiwari et al. (2014) [2] employed cloud partitioning and game theory for effective load balancing. In the cloud 

partitioning model, the cloud is partitioned into multiple partitions.  Each partition in turn can have multiple 

nodes. The main controller can have multiple partitions. Nyanja et al. [4] proposed a load re-distribution 

algorithm. The algorithm was based on runtime experiences and meant for optimizing performance. The 

primary advantages of these systems are high performance, availability, and extensibility at low cost. To realize 

these benefits, however, system designers must overcome the problem of allocating the considerable processing 

capacity available in a locally distributed system so that it is used to its fullest advantage. 

Chaczko et al. [6] proposed load balancing algorithm for improving availability of cloud computing. The term, 

availability of clouds, is mainly evaluated by ubiquity of information comparing with resource scaling. In 

clouds, load balancing, as a method, is applied across different data centers to ensure the network availability by 

minimizing use of computer hardware, software failures and mitigating recourse limitations. 

According to Kumar and Shoo [7] the node with minimum load is always attracted in order to ensure load 

rebalancing in such a way that the minimum load node is assigned job so as to make it busy with work. The load 

can be CPU load, memory capacity, delay or network load. Load balancing is the process of distributing the 

load among various nodes of a distributed system to improve both resource utilization and job response time 

while also avoiding a situation where some of the nodes are heavily loaded while other nodes are idle or doing 

very little work.  

Some of the recent electronic journal articles have been studied. The study of literature has provided many 

insights [1], [3], [5]. In distributed computing environment such as cloud computing numerous requests are 

made to applications. The sudden bursts of requests can cause the servers to crash or to stop working. This is 

one of the potential problems that deny service to valued customers or cloud users. Load balancing is 

indispensable to overcome such problems in cloud computing environment. Many load balancing algorithms 

came into existence. They include simple round robin algorithm, equally spread current execution algorithm and 

ant colony optimization algorithm. Live VM migration and capacity extension are other approaches found for 

load balancing. Another insight into load balancing approach is to partition the cloud. In this approach cloud is 

divided into multiple partitions. There is a controller to monitor all partitions with respect to their load. There is 

load balancer associated with each partition which takes care of balancing load at the given partition level. 

  

3. PROBLEM DEFINITION  

The rest of the work is done by developing a methodology which considers the improvements on the cloud 

partition approach especially cloud division approach based on the geographical location of the servers. The 
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load balancing Meta Data needs to be refreshed periodically and the refresh period needs to be determined. Load 

status evaluation and exploring other load balancing strategies are open issues that can be addressed. The 

CloudSim is used for building a simulator application that demonstrates the proof concept. CloudSim is a 

framework for modelling and simulation of cloud computing infrastructures and services. This framework is 

used to simulate the proposed work.  

4. PROPOSED SYSTEM 

A partition depicts the division in an IaaS and defines an area of an IaaS cloud used by a service subscription. A 

partition can be made at one of the following levels: Provider level, Region level, Zone level or Rack level. A 

partition should at least have a provider defined. If required, partition groups can be defined in the partition 

definition. DevOps, for the purpose of high availability, can define multiple partitions in order to instruct 

Apache Starts to spawn instances in multiple areas (e.g., region, zone or rack). For example, if you spawn 

instances in multiple availability zones in EC2, your system will be still functional even if one availability zone 

is down.  

 

Figure 1: Cloud portioning 

 

Tiwari et al. (2014) employed cloud partitioning and game theory for effective load balancing. In the cloud 

partitioning model, the cloud is partitioned into multiple partitions. Each partition in turn can have multiple 

nodes.  These nodes are subjected to job allocations based on the load balancing strategies. Load balancing 

manager coordinates the cloud partitions so as to ensure that the partitions are being utilized.  IDLE, NORMAL 

and HEAVY are the states in which partitions in the cloud are. Based on these states, decisions are made to 

redistribute load among partitions. The load balancing manager plays an important role in achieving this. It 
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takes requests from end users, chooses a partition suitable for completion of job and checks the status. Based on 

the status of the partition, appropriate decision is made to determine using the same partition or moving to 

different partition.  

 

Proposed Algorithm 

Algorithm: Optimized User Job Scheduling 

Inputs       : Requests with user jobs  

Outputs    : Response time/state of servers, fine grained cost 

STEP1: Read requests from queue. 

STEP2:  

BEGIN  

   While request do  

         SearchBestServer (request);  

      IF server State==IDLE || server State==NORMAL 

 THEN send request to Server;  

     Processing request.  

      ELSE 

              Update/Compute refresh period based on load. 

              If all servers are OVERLOADED, wait for server to NORMAL.  

     END IF  

END WHILE  

END  

 

As shown in the above listing, the algorithm is able to perform dynamic user job scheduling based on the status 

of servers. The status of a sever can be IDLE, NORML or OVERLOADED. When the load is NORMAL that 

indicates that the server is working on requests but there is no bursts of requests.  
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Figure 2: Performance comparison in terms of jobs in processing 

As shown in Figure 2, it is evident that the jobs in processing in milliseconds is provided. There is comparison 

between the existing and proposed algorithms. The proposed algorithm outperforms existing algorithm.  

 

Figure 3: Comparison between algorithms in terms of CPU cycles 

As shown in Figure 3, it is evident that the proposed algorithm outperforms existing lagoirhtm in terms of using 

CPU cycles. It consumes less number of CPU cycles in order to provide better performance. 
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Figure 4: Performance Comparison of Load Balancing between existing and proposed (with cloud partition 

rules) 

As shown in Figure 4, there is performance comparison between existing and proposed systems. The 

performance of the proposed system is improved due to partitioning and job scheduling algorithm in order to 

achieve optimized fine grained pricing in PaaS platform.  

 

5. CONCLUSIONS AND FUTURE WORK 

A new load balancing approach is proposed and implemented based on cloud partitioning. Cloud partitioning 

rules are used and the refresh period is optimized for perfect load balancing and resource optimization. The 

implementation is made using CloudSim which is one of the simulators to demonstrate the proof of concept of 

cloud based mechanisms. The results reveal that the proposed solution is better than the existing load balancing 

mechanism. The proposed algorithm makes better job scheduling and promotes fine grained pricing so as to 

bring about equilibrium between customer satisfaction and revenues generated by service providers. A 
prototype application is built to demonstrate the proof of the concept. The results revealed that the proposed 

application works fine to show the efficiency of cloud  when load balancing and job scheduling are optimized. 

In future we would like to work on real cloud environments to validate our work.  
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