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Abstract— Cloud Computing is an emerging technology and 

has attracted a lot of attention in both commercial and 

academic spheres. It is growing very fast and provides an 

alternative to conventional computing where all resources 

available via internet. It is new paradigm of large scale 

distributed computing which  promise to offer subscription-

oriented, enterprise-quality computing services to its users 

On-Demand bases in pay-per-use manner. One of important 

issue associated with this field is load balancing and task 

scheduling. Load balancing algorithms were investigated 

heavily in various environments; however, with Cloud 

environments, some additional challenges are present and 

must be addressed. Issues such as handling large scaled 

resources of Cloud require several techniques to optimize 

and streamline its operations. In this paper, we investigate 

the various existing algorithms proposed to resolve the issue 

of load balancing in Cloud Computing. We discuss and 

compare these algorithms and proposed a model based on 

improved throttled load balancing to achieve best results in 

terms of resource utilization, response time, cost, etc. 
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I. INTRODUCTION 

Cloud Computing is a model for enabling convenient, on-

demand network access to a shared pool of configurable 

computing resources (e.g. network, servers, storage, 

application, and services) that can be rapidly provisioned 

and released with minimal management effort or services 

provider interaction, Defined by NIST [12]. The 

fundamental principle of Cloud Computing is to shift the 

computing from traditional desktop to the internet that is 

moving computation, services and data off-site to an 

external, internal, location transparent centralized 

contractor. This model is often referred as "pay-per-use 

model" that is users essentially rent virtual resources and 

pay for what they use [3]. According to the services 

provided by cloud, delivery models are of three types: 

Infrastructure as a Service (IaaS), The services are offered to 

users in the form of hardware requirements of its user to 

deploy their Virtual Machines (VMs). Platform as a Service 

(PaaS) which is a software platform for hosting application 

is already installed in an infrastructure and user uses this 

platform to develop their specific application, and Software 

as a Service (SaaS) is last level in which actual application 

is offered to users [2]. A Cloud Deployment Model is of 

four types. Public cloud is situated on the premises of the 

cloud provider, Private cloud is dedicated to particular 

organization, Community clouds offers services to 

organizations that have common functions and purposes and 

Hybrid cloud is a Combination of public, private and 

community clouds forms [2].  

There are several challenges in Cloud Computing 

that need to be resolved before exploiting the features this 

technology. Some challenges include security issues [2], 

legal and compliant issues [14], load balancing [2], 

reliability [2], owner ship [2], performance and QOS [14], 

interoperability issues [14], data management issues [14], 

multi-platform support [2]. Load balancing is a 

methodology to distribute workload across multiple 

computers, or other resources over the network links to 

achieve optimal resource utilization, maximize throughput, 

minimum response time, and avoid overload [3]. Load 

Balancing is one of the primary concerns in Cloud 

Computing. Few challenges must be taken in to account 

while implementing load balancing for optimal solution are 

spatial distribution of the cloud node, Storage/Replication, 

Algorithm Complexity and Point of Failure [1]. As we know 

cloud platform can be quickly scaled up and down at any 

point of time. So the numbers of user's requests can join to 

and leave from the cloud during the execution of the 

applications. In this dynamic environment an efficient load 

balancing is required to minimize the response time, lower 

network congestion, avoid the interruption of services, 

limited energy consumption and provides high availability 

which means continuity of services when components 

becomes non-responsive[14].  

In this paper, we present a model with modified 

Throttled algorithm based on expected response time for 

assigned job execution on bases of CPU utilization [11] and 

assigning all incoming jobs uniformly among the available 

VMs in an efficient way. 

The rest of this paper organized as follows. Types 

of load balancing algorithms, various load balancing 

metrics, VM selection of different load balancing 

algorithms, Comparison of different algorithms, Limitations 

of existing methodologies. At last we proposed a model is to 

achieve better results for load balancing in cloud. 

II. RELATED WORK 

A. Types of Load Balancing Algorithms: 

Load balancing algorithms are classified in two categories, 

static algorithm and dynamic algorithm.  

1) Static Load Balancing Algorithms:  

Are suitable for homogeneous and stable environments and 

can produce very good results in these environments. Static 

Load balancing algorithms assign the tasks to the nodes 

based only on the ability of the node to process new 

requests. The process is based solely on prior knowledge of 

the nodes’ properties and capabilities. These would include 

the node’s processing power, memory and storage capacity, 

and most recent known communication performance. 

Although they may include knowledge of the 

communication prior performance, static algorithms 

generally do not consider dynamic changes of these 
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attributes at run-time. In addition, these algorithms cannot 

adapt to load changes during run-time. 

2) Dynamic algorithms:  

Are more flexible and take into consideration different types 

of attributes in the system both prior to and during run-time. 

These algorithms can adapt to changes and provide good 

results. However, as the distribution attributes become 

complex in dynamic load balancing it provide more accurate 

results. As a result some of these algorithms could become 

inefficient and cause more overhead than necessary resulting 

in an overall degradation of the services performance.  

B. Various Load Balancing Metrics: 

Load balancing in cloud is a mechanism that spreads the 

excess dynamic workload evenly across all the Server hosts 

(VMs). It is used to achieve a high user satisfaction and 

resource utilization ratio, making sure that no single node is 

overloaded or under loaded, Hence improving the overall 

performance of the system [4]. Proper load balancing helps 

in achieving all the Load balancing metrics in order. The 

load balancing metrics are Resource Utilization, Response 

Time, Throughput, Overhead, Scalability, Fault Tolerance, 

Performance etc. 

Load Balancing Metrics 

Metric Illustration 

Resource 

Utilization 
It is used to check the utilization of re- sources. It should be optimized for an efficient load balancing. 

Response Time 
It is the amount of time taken to respond by a particular load balancing algorithm in a distributed system. 

This parameter should be minimized. 

Throughput 
It is used to calculate the no. of tasks whose execution has been completed. It should be high to improve the 

performance of the system. 

Overhead 

It determines the amount of overhead involved while implementing a load- balancing algorithm. It is 

composed of overhead due to movement of tasks, inter-processor & inter-process communication. This 

should be minimized so that a load balancing technique can work efficiently. 

Scalability 
It is the ability of an algorithm to perform load balancing for a system with any finite number of nodes. 

This metric should be improved. 

Fault 

Tolerance 

It is the time to migrate the jobs or resources from one node to other. It should be minimized in order to 

enhance the performance of system. 

Performance 
It is used to check the efficiency of the system. This has to be improved at a reasonable cost, e.g., reduce 

task response time while keeping acceptable delays. 

Table 1: Load Balancing Metrics in Cloud Computing 

III. VM SELECTION OF DIFFERENT LOAD BALANCING 

ALGORITHMS 

A. Round Robin: 

The algorithm works on random selection of the VM. The 

datacenter controller assigns the requests to a list of VMs on 

a rotating basis. The first request is allocated to a VM 

picked randomly from the group and then the Data Center 

controller assigns the requests in a circular order. Once the 

VM is assigned the request, the VM is moved to the end of 

the list [5]. The major issue in this allocation is that it does 

not consider the advanced load balancing requirements such 

as processing times for each individual requests and if the 

VMs are not free then incoming job should wait in the 

queue.   

B. Central Load Balancing Decision Model: 

This algorithm proposes a central load balancing policy 

which is an improved version of Round Robin. It calculates 

connection time between the client and VM, if the time 

duration is exceeds a threshold than connection is 

terminated and VM is assigned to another request [6]. This 

load balancing technique improves the overall performance 

of the system but it is not fault tolerant as it makes the 

distributed environment controlled centrally. 

C. Equally Spread Current Execution Load: 

This algorithm requires a load balancer which monitors the 

jobs which are asked for execution. The task of load 

balancer is to queue up the jobs and hand over them to 

different VMs [7]. The balancer looks over the queue 

frequently for new jobs and then allots them to the list of 

free virtual server. The balancer also maintains the list of 

task allotted to virtual servers, which helps them to identify 

that which VMs are free and can be allotted with new jobs. 

The name suggests about this algorithm that it work on 

equally spreading the execution load on different VM.   

In spread spectrum technique load balancer makes 

effort to preserve equal load to all the VMs connected with 

the data centre. Load balancer maintains an index table of 

VMs as well as number of requests currently assigned to the 

VM. If the request comes from the data centre to allocate the 

new VM, it scans the index table for least loaded VM. In 

case there are more than one VM is found than first 

identified VM is selected for handling the request of the 

client/node, the load balancer also returns the VM id to the 

data centre controller. The data centre communicates the 

request to the VM identified by that id. The data centre 

revises the index table by increasing the allocation count of 

identified VM. When VM completes the assigned task, a 

request is communicated to data centre which is further 

notified by the load balancer. The load balancer again 

revises the index table by decreasing the allocation count for 

identified VM by one but there is an additional computation 

overhead to scan the queue again and again. 

D. Active Monitoring Load Balancer: 

Active VM Load Balancer maintains information about each 

VMs and the number of requests currently allocated to 

which VM. When a request to allocate a new VM arrives, it 

identifies the least loaded VM [8]. If there are more than 

one, the first identified is selected. Active VM Load 

Balancer returns the VM id to the Data Center Controller the 

data Center Controller sends the request to the VM 
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identified by that id. Data Center Controller notifies the 

Active VM Load Balancer of the new allocation. 

E. Weighted Least Connection: 

This algorithm assigns tasks to the VM based on the number 

of connections that exist for that VM [9]. This is done on 

bases of comparison of the sum of the connections of each 

VM in the cloud and then the task is assigned to the VM 

with the least numbers of connections. This WLC algorithm 

does not take in consideration the capabilities of VM such as 

processing speed, storage capacity, bandwidth, etc. 

F. Throttled Load Balancer: 

Throttled algorithm is completely based on VM. Here the 

client first requests the load balancer to check the right VM 

which access that load easily and perform the operations 

which is given by the client [10]. 

In this algorithm the load balancer maintains an 

index table of VM as well as their states (Available or 

Busy). The client first makes a request to data centre to find 

a suitable VM to perform the recommended job. The data 

centre queries the load balancer for allocation of the VM. 

The load balancer scans the index table from top until the 

first available VM is found or the index table is scanned 

fully. If the VM is found, the load data centre. The data 

centre communicates the request to the VM identified by the 

id. Further, the data centre acknowledges the load balancer 

of the new allocation and the data centre revises the index 

table accordingly. While processing the request of client, if 

appropriate VM is not found, the load balancer returns -1 to 

the data centre. The data centre queues the request with it. 

When the VM completes the allocated task, a request is 

acknowledged to data centre, which is further apprised to 

load balancer to de- allocate the same VM whose id is 

already communicated. The total execution time is estimated 

in three phases. In  the  first  phase  the  formation  of  the 

VMs  and they  will  be  idle  waiting for  the scheduler to 

schedule the jobs in the queue, once jobs are  allocated,  the  

VMs  in  the  cloud will start  processing,  which  is  the  

second phase, and finally  in the  third phase  the  cleanup or  

the destruction  of  the  VMs.  The throughput of the 

computing model can be estimated as the total number of 

jobs executed within a time span   without considering the 

VM formation time and destruction time. 

 
Fig. 1: VM Placement in Throttle algorithm 

IV. COMPARISON OF EXISTING LOAD BALANCING 

ALGORITHMS: 
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Table 2: Comparison Table of Load Balancing Algorithm in 

Cloud Environment 
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Table 3: Comparison Table of Metrics in Load Balancing 

Algorithm [13] 

V. LIMITATIONS OF EXISTING METHODOLOGIES: 

Round robin algorithm distributes the no of requests in equal 

order but not able to calculate the execution time, so 

starvation may occurs for VM placement. CLBDM 

algorithm calculates the connection time, but it provide 

threshold time duration, and in that process is not completed 

it is terminated. It has central load balancing policy which is 

not fault tolerant. ESCE algorithm maintains a table for VM 

allocated for jobs but the jobs which are not allocated yet 

must have to wait in a queue, and table is updated frequently 

which leads an additional computation overhead to scan the 

queue again and again. Active Monitoring algorithm is also 

worked on centralized approach which is not fault tolerant. 

Throttle load balancing algorithm maintains a hash table for 

current state of VM (Busy/Available), which help a lot in 

VM selection. This approach is better among all above 

algorithms but when hardware configurations of VMs are 

different it will not work properly. 
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VI. PROPOSED MODEL 

The proposed load balancing model will use improved 

throttle algorithm. This improved throttle algorithm works 

well even though underlying capacity of each VM is 

different because the hardware configuration of VMs is 

different. So improved throttle algorithm is taking decision 

of VM selection with hash table with more parameters such 

as expected response time and loading condition. Now 

Expected response time can be calculated using CPU 

utilization of VM. Using modified throttled load balancing 

algorithm with less overhead, results better VM allocation 

and increased number of user request handling, thus 

reducing the rejection in the number of requests arrived at 

datacenter of cloud.  

VII. PROPOSED SYSTEM MODEL  

 
Fig. 2: Proposed System Model 

A. Proposed Algorithm: 

 Input: 

Data centre requests r1,r2,….., rn 

Available VMs vm1,vm2,     ,vmn 

 Output: 

Data centre requests r1,r2,……,rn are allocated available 

VMs vm1,vm2,………,vmn 

Steps: 

1) The improved throttled algorithm maintains a hash 

map table of all the available VMs which their 

current state and the expected response time. This 

state may be available or busy. At the beginning, 

all the VMs are available. 

2) When data centre controller receives a request then 

it forwards that request to the improved throttled 

load balancer. The improved throttled load balancer 

is responsible for the VM allocation. So that the job 

can be accomplished. 

3) The improved throttled algorithm scans the hash 

map table. It checks the status of the available 

VMs. 

If a VM with least load and the minimum response 

time is found.  

 Then the improved throttled algorithm sends the 

VM id of that machine to the data centre controller 

 Data centre controller sends a request to that VM 

 Data centre controller sends a notification of this 

new allocation to the improved throttled 

 The improved throttled algorithm updates the hash 

map index accordingly 

If a VM is not found then the improved throttled 

algorithm returns -1 to the data centre controller 

4) When the VM finishes the request.  

 The data centre controller sends a notification to 

improve throttled that the VM id has finished the 

request.  

 improved throttled modifies the hash map table 

accordingly 

5) If there are more requests then the data centre 

controller repeats step 3 for other VMs until the 

size of the hash map table is reached. Also of the 

size of hash map table is reached then the parsing 

starts with the first hash map index. 

VIII. CONCLUSION AND FUTURE ENHANCEMENT 

This research surveys the list of existing load balancing 

algorithm. This research also presents a new model for the 

load balancing with improvement in throttle algorithm for 

VM allocation in cloud computing. Improved algorithm is 

able to include more load balancing parameters to check the 

availability of VM for precise decision. 

Future work is to implement the proposed 

algorithm and then apply it load balancing model in cloud 

environment where VMs having different hardware 

configuration. 
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