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Abstract 
Cloud Computing is a rising zone in the field of Information Technology 

(IT). It delivers the service through the internet on a pay per use basis. 

Virtualization is the central technology in cloud computing, which permits 

the sharing of physical resources.Major problems faced in the cloud 

framework are resource finding, fault tolerance, load balancing, and 

security. The significant concentration and challenge of cloud computing is 

Load Balancing, that distributes application traffic across a cluster of 

servers to guarantee that no single node is encumbered thus permitting 

effective resource usage. There exist many load balancing algorithms which 

help to achieve better throughput and response time in a cloud 
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environment. Here we are focusing on Honeybee Foraging Algorithm. 

Currently, the HBFA algorithm works by selecting the VM randomly. We 

are proposing an alteration in the selection procedure of the VMs in HBFA 

algorithm along with the Proactive Fault Tolerance to prevent the 

unexpected termination during the execution. 

Key Words:Cloud computing, load balancing, preemptive migration, 

proactive fault tolerance. 
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1. Introduction 

Cloud computing is a transpiring technology, because of their attractive 

characteristics like on-request self-benefit, asset pooling, fast flexibility etc. The 

assets in the cloud can be accessed through the internet on a pay per use basis. 

Because of this property the user can access the data from anywhere in the 

world. There are three service categories in cloud i.e., Cloud providers offer 

Infrastructure as a service (IaaS) as a server cultivate space and servers. 

Platform as a service (PaaS) gives full equipment design and programming 

structure to run applications. Software as a service (SaaS) is the way toward 

giving economically accessible programming but it is done through the net. It 

can be deployed in four different ways i.e., Public, private, Hybrid and 

community. Public cloud is the cloud infrastructure for open use.Private cloud 

is provisioned for selective use by a solitary association with different 

customers. Hybrid cloud is a composition of two deployment models to perform 

distinct functions. A community cloud is distributed for a class of organizations 

when they share common resources and is more efficient than assigning private 

cloud for each organization. Load balancing is one of the essential issues 

identified with cloud computing. Load balancing ensures that no nodes are 

overloaded or underloaded by distributing the total dynamic workload among 

individual nodes in a shared system and provides network and servers with peak 

throughput in minimal response time and builds a fault tolerance system that 

accepts dynamic changes.Load balancing algorithms are delegated as -Static 

Load balancing and dynamic load balancing algorithms.A static algorithm 

requires prior understanding of the system and doesn’t rely upon the current 

situation with the framework.Dynamic algorithms rely upon the current 

situation of the framework and are more flexible. It takes decisions real-time 

and time-consuming. 

Measurements of Load balancing: 

1. Throughput:-It is the quantity of assignments whose execution has been 

completed. High throughput gives way to high performance. 

2. Fault tolerance:-System has the ability to perform consistently and 

correctly in case of any failure. 

3. Migration time:-The time taken to exchange jobs starting with one node 

then onto the next and this relocation time should be minimum for an 

efficient system. 

4. Resource Utilization:-It is the level of usage of resources of a system 

and the efficient algorithm has maximum resource utilization. 

2. Different Load Balancing Techniques 

A. Static Load Balancing Techniques 
Round Robin Load Balancing 

It is a static algorithm in which the first node is selected randomly and rest is 

allocated as round-robin fashion without giving any task priorities. This can 
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lead to overloading and underloading of some nodes because task completion 

time is not known in advance. 

Min-Min Load Balancing 

Prior information of jobs makes it easy to compute MCT (minimum completion 

time) for each and job with MCT is mapped with a node having MCT for all 

jobs and the organized time of the node is refreshed. A job with minimum 

execution time is executed first. 

Max-Min Load Balancing 

It is having a resemblance with Min-Min Load balancing. The job with 

maximum completion time is calculated and is mapped to the node with 

minimum completion time. 

B. Dynamic Load Balancing Algorithms  
Throttled Load Balancing Algorithm 

The end client sends a demand to the load balancer to check the accessibility of 

a virtual machine to perform the approachingjobs. This algorithm depends on 

the type of incoming request and the different cluster of VM’s handling each 

type of request. 

Biased Random Sampling Load Balancing Algorithm 

A virtual graph consisting of nodes representing servers is drawn and with their 

corresponding loads on servers. Anin degree shows the availability of resources 

from a node and an incoming edge is selected randomly for two actions to be 

performed: 

1. The incoming edge is deleted when a new job is assigned, reducing the 

number of available resources. 

2. New incoming edge is created when a job is completed. 

Active Clustering Load Balancing Algorithm 

The Active clustering allows processes to be scheduled among similar clusters 

of nodes and working among them.  

This algorithm undergoes an iterative process in which a node initiates a process 

and it selects a matchmaker node from its neighboring nodes with a condition of 

selecting a different node from its former and this matchmaker node, in turn, 

selects a neighbor of the similar type of former and detaches the connection 

from the former node. 

HoneyBee Foraging Algorithm 

The calculation works in light of the conduct of honey bees looking and 

harvesting nourishment. Agathering of bees called forager bees go in search of 

food and when they locate food they come back to a bee sanctuary and play out 

a waggle move.  

The waggle move confirms the quality or amount of nourishment and separation 
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to the sustenance source. A group of bees called scout bees now follow forager 

bees to the food source and acquire food. After they return and play waggle 

dance showing the amount of remaining food.  

The Honey bee foraging algorithm selects underloaded VM randomly and 

assigns tasks to it. 

3. Fault Tolerance Techniques 

Fault tolerance techniques have mainly two policies reactive and proactive. 

A. Reactive Methods 

The effect of a failure that has already occurred can be reduced using reactive 

methods. It includes guard, retry, replication, Checkpoint etc.,  

Checkpoint: Checkpoints are created during execution and is restarted from 

recent checkpoint during failures. 

Replication: Each task has a number of copies running on various resources 

which are executing parallel and is replaced with the copy in case of failure and 

these copies are maintained till the task is completed successfully. 

SGuard: It allows the system to recover performing a rollback. 

Retry: The tasks which are failed can be performed once again on the same 

resources. 

B. Proactive Methods 

Proactive allows probability estimations for a fault and takes necessary 

prevention and precaution for it.Proactive methods present high response time 

and are used widely for real-time systems.Software rejuvenation, preemptive 

migration, and self-healing are proactive fault tolerance techniques.  

4. Preemptive Migration 

Before actual failure in a computing node, parts of an application are migrated. 

Here it depends on a feedback loop control system where the feedback loop is 

framed by consistent checking of the strength of every application and 

reallocation of parts is done as preventive action, so that many near failures can 

be avoided.  

Hardware and software monitoring are involved which includes observing 

processor temperatures and its utilization, fan speeds, watching application 

progress e.t.c.Recognizing trends, patterns, correlations, nearest failure 

indications and future trends helps in maintaining online reliability and  Data is 

also monitored using filters. 
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It also allows checking performability in terms of application and system health 

parameters in feedback loop control mechanism. 

Feedback Loop Control of Type 1 

Each compute node has a local monitoring that continuously observes system 

and application health parameters (observing processor temperatures and its 

utilization, fan speeds) and alerts Resource Manager for eviction. The Resource 

Manager by then reallocates the application and encourages Runtime 

Environment to move application parts to various nodes. Proactive FT has three 

key execution fundamentals: 

● The Resource Manager must help live ousting of nodes. 

● The Resource Manager must advise the Runtime Environment 

● The Runtime Environment must help Migration. 

 

Figure 1: Feedback Loop Control of Type 1 

5. Related Works 

Load balancing is an operation to distribute workloads among different 

VMs."Balancing Techniques: Need, objectives and Major Challenges in cloud 

computing" (Mishra N K et.al,2015[13])concentrated on various load balancing 

procedures and correlation among them using the standards such as 

performance, scalability, throughput, resource utilization, response time, 

etc.(Gupta H et.al,2014[9])A method called honey bee behavior based load 

balancing(HBB-LB) which focus on discerning load across the VMs and they 

also show a comparison with existing algorithms and it shows that proposed 

algorithm works more efficiently, it improves the execution and response time. 

They have done a flowchart-based mechanism to identify the nature of 
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load.(Bhavya V V et.al,2017[3]), In their paper "An Intensification of Honey 

bee foraging load balancing algorithm in cloud computing" they improves the 

performance of honey bee foraging algorithm by calculating throughput for 

each virtual machine while creating each VM in cloud. The VM is selected on 

the basis of high throughput.  

They proved that proposed method can reduce the response time of the 

algorithm. (Katyal M et.al,2014[10]) " A comparative study of Load Balancing 

Algorithms in cloud computing Environment "examine distinctive load 

adjusting methodologies, their aces and cons. Static load balancing is the least 

demanding plan to reenact and observe but it is difficult for heterogeneous 

nature compared to dynamic load balancing. In dynamic load balancing it is 

hard to recreate however best for heterogeneous natureand also play a vital role 

in the effectiveness of the algorithm. Dynamic load balancing in distributed or 

various leveled condition provides better execution. (S Jyothsna, 2016 [16]) 

"Distributed Load balancing in cloud computing using honey bee optimization" 

compared two dynamic load balancing algorithm: Genetic Algorithm, Ant 

Colony Optimization. They found that the Honey Bee foraging algorithm is 

suitable for dynamic nature and it is more efficient.(Engelmann C et.al,2009[6]) 

"Proactive Fault Tolerance Using Preemptive Migration" concentrated on 

proactive FT in HPC by describing its outline and execution alternatives.  

They displayed the design depends on feedback loop control system, the 

framework wellbeing is checked and preventive move was made against it.The 

feedback loop is shaped by consistent observing of wellbeing, reallocation of 

utilization parts and indication of application allocation.They additionally 

distinguished four unique sorts of proactive FT utilizing preemptive migration 

in view of the observing abilities of compute nodes and handling of checking 

inside the feedback loop. 

6. Problem Statement 

The Honey bee foraging algorithm selects underloaded VM randomly and 

assigns tasks to it.  

Hence it cannot provide maximum resource utilization because the underloaded 

VM selected randomly may not be the least loaded one. Even the algorithm is 

not equipped with fault tolerance because unexpected failure can occur on VM 

such as server overload, network congestion, and hardware faults e.t.c 

7. Proposed Work 

In the proposed system we are suggesting the modification in the selection 

procedure of the VM in HBFA by selecting the less loaded VM.To implement 

the same we have to calculate the load of each VM. The VM Load represent 

values of load calculated using CPU, memory, and bandwidth [15]. 
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VMCPU =  

VMMemory=  

VMBandwidth=  

and stored in ascending order so that it facilitates efficient resource 

utilization.VM Availability has values such as AVAILABLE and BUSY. Each 

time when a VM is available to perform tasks we use an efficient proactive fault 

tolerance technique called preemptive migration and assign tasks to the selected 

VM to ensure successful completion of tasks and to make our algorithm more 

viable and efficient. 

A. Algorithm 
1. Start 

2. Set number of tasks 

3. Set number of VM 

4. Set load of VM to NULL 

5. IF  VM  status available then 

                 Perform feedback loop control of Type 1of proactive FT utilizing      

                  preemptive migration 

 Send task to VM 

 IF all task send to VM then 

                   Stop 

 Else 

                   Go to step 5 

End IF 

            Else 

 IF current VM load >threshold value then 

Select next VM and go to  step 5 

  Else 

 Perform feedback loop control of 

    Type 1 of proactive FT utilizing 

                             preemptive migration 

Send task to VM 

IF all task send to VM then 

                                Stop 

Else 

                                Go to step 5 

End IF 

End IF 

          End IF 

6.Stop 
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B. Flowchart  

 

Figure 2: Flowchart of Revised HBFA Algorithm with Proactive FT 

8. Conclusion and Future Enhancement 

In this paper, we propose an augmentation to the HBFA algorithm in the 

selection process of the VM by choosing the least loaded one and assigning the 

task along with the proactive fault tolerance technique named Feedback Loop 

Control of Type 1 Utilizing Pre-emptive Migration. Instead of a random 

selection of the VM, we select a least loaded VM after calculating the load of 
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each VM by following the task assignment. Hence it can perform an effective 

load balancing method also with a proactive fault tolerance mechanism which 

will help the task to complete without fail. 
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