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Abstract— A computational grid is a large scale, 

heterogeneous collection of autonomous systems, 

geographically distributed and interconnected by 

heterogeneous networks [6]. The user’s resource 

requirements in the grids vary depending on their goals, time 

constraints, priorities and budgets [3].  A cluster has three 

basic elements—a collection of individual computers, a 

network connecting those computers, and software that 

enables a computer to share work among the other computers 

via the network. Cloud computing is a new technology .It 

providing online resources and online storage to the user’s. In 

cloud computing users can access resources all the time 

through internet. They need to pay only for those resources as 

much they use. Partitioning and load-balancing algorithms 

compute the distribution of application data and work to 

processors. The load balancing goal is to fully utilize the 

computing power from multiple hosts without the disturbing 

the user, regardless of the number of hosts available in the 

background and aims to improve the overall performance [4]. 

Load balancing helps to distribute all loads between all the 

nodes. It also ensures that every computing resource is 

distributed efficiently and fairly. Scheduling is a main 

concept in computer multitasking and multiprocessing 

operating system. Scheduling refers to the way in which 

processes are assigned to run on the available CPUs. There 

are various scheduling algorithms in computational grid, 

cloud and cluster.    
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I. INTRODUCTION 

A. Significance of Grid 

 It can solve larger, more complex problems in a shorter 

time. 

 Efficiently utilize idle resources. 

 Make better use of existing hardware. 

 Grid environment are much more modular and don’t 

have single point of failure. 

 Task or jobs can be executed in parallel speeding 

performance. 

B. Characteristics of Cloud computing [1] 

 Broad demand network 

 Resource pooling 

 Access of broad network 

 Rapid elasticity 

 Measured service 

C. Significance of Cluster  

 Increasing availability 

 Enable load balancing 

 Facilitating scalability 

 Facilitate management resources like CPU, RAM, 

network bandwidth) 

D. Fundaments of Scheduling Algorithms in Grid 

Scheduling refers to the way in which processes are assigned 

to run on available CPUs. The scheduler mainly focuses on 

the CPU utilization, Throughput, Turnaround time, waiting 

time, response time and fairness. 

1) CPU Utilization:  

The basic requirement of grid computing is to keep the CPU 

as busy as possible. It can range from 0 to 100 percent. In a 

real system, it can range from approximately 40 percent for 

highly loaded system and to 80 percent for heavily loaded 

system 

2) Throughput:  

If CPU is busy executing processes, then work is being done. 

The number of processes that are completed per time unit, 

called throughput.  

3) Turnaround Time:  

The interval from the time of submission of a process to the 

time of completion is the turnaround time. It is the sum of 

period spent waiting to get into memory, waiting in the ready 

queue, executing on the CPU, and doing I/O. It is generally 

limited by the speed of the output device. 

4) Waiting Time:  

It is the sum of period spent waiting in the ready queue. 

5) Response Time:  

The measure of time from the submission of a request until 

the first response is produced is termed as response time. 

II. DYNAMIC LOAD BALANCING POLICIES [2] 

Load balancing is a technique to enhance resources, utilizing 

parallelism, exploiting throughput improvisation, and to 

reduce response time through an appropriate distribution of 

the application. Load balancing algorithms can be defined by 

their implementation of the following policies  

A. Information Policy:  

It states the workload of a task information to be collected, 

when it is to be collected and from where.  

B. Triggering Policy:  

It determines the appropriate period to start a load balancing 

operation.  

C. Resource Type Policy: 

It order a resource as server or receiver of tasks according to 

its availability status.  

D. Location Policy: 

 It uses the results of the resource type policy to find a suitable 

partner for a server or receiver.  

E. Selection Policy: 

Defines the tasks that should be migrated from overloaded 

resources (source) to most idle resources (receiver). 
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III. LOAD BALANCING APPROACHES 

 
Fig. 1: represents different load balancing algorithms. This 

is mainly divided into two parts: Static load balancing and 

Dynamic Load Balancing. 

A. Static Approach:  

This approach is mainly defined in the design or 

implementation of the system. Static load balancing 

algorithms divide the traffic equivalently between all servers. 

B. Dynamic Approach:  

This approach considered only the current state of the system 

during load balancing decisions. Dynamic approach is more 

suitable for widely distributed systems such as cloud 

computing. 

Dynamic load balancing approaches have two types. 

They are distributed approach and non-distributed 

(centralized) approach. It is defined as following: 

 Centralized approach: In this approach, only a single 

node is responsible for managing and distribution within 

the whole system. Other all nodes are not responsible for 

this.  

 Distributed approach: In this approach, each node 

independently builds its own load vector. Vector 

collecting the load information of other nodes. All 

decisions are made locally using local load vectors. 

Distributed approach is more suitable for widely 

distributed systems such as cloud computing. 

IV. EXISTING LOAD BALANCING ALGORITHMS IN GRID 

A. Central Queue:  

Here each new activity is inserted in queue. When a request 

for an activity is received, first activity is removed from 

queue. Its FIFO Queue. It is a centralized initiated algorithm 

and need high communication among nodes.[9] It has high 

overhead and high throughput but no process migration. It has 

more response time with less resource utilization. It has low 

scalability and high performance. 

B. Local Queue:  

It support inter process migration. When the host gets under 

load it request for the activities from the remote host. The 

remote host than look up its local list for ready activities and 

some of the activities are passed on to the request or host and 

get acknowledgement from the host. [9] It provide process 

migration with more response time. It provide fault tolerance 

with high scalability and high performance.  

C. Least Connection:  

It decide load distribution on the basis of connections present 

on a node. The load balancer maintains the log of numbers of 

connection on each node. The number increases when new 

node connection is available. The node with least number of 

connection are selected first. [9] It has low throughput, no 

process migration. It has less response time and more 

resource utilization. It has high scalability and high 

performance. 

D. PLBA:  

Proposes a hierarchical load balancing technique based on 

variable threshold value. Performance metrics are: response 

time, resource allocation, makespan and communication 

overhead. [7] 

E. LBGS:  

Proposes a load balancing strategy based on tree model, 

representation of grid architecture. Performance metrics are: 

Average communication time. [7] 

F. NDFS:  

Proposes an algorithm to solve the prevailing problem of 

dynamic load balancing with respect to deadline of job 

submitted by the clients. [7] 

G. HLB:  

Consider problem such as scalability of computing resources 

and job transfer delay or communication cost for 

computational intensive jobs.[7] 

V. EXISTING LOAD BALANCING ALGORITHMS IN CLUSTER  

A. K-means [8]:  

In this algorithm a cluster is represented by its centroid, which 

is a mean (average pt.) of points within a cluster. This works 

efficiently only with numerical attributes. And it can be 

negatively affected by a single outlier. The k-means 

algorithm is the most popular clustering tool that is used in 

scientific and industrial applications. The technique aims to 

partition “n” observations into k clusters in which every 

observation belongs to the cluster with the nearby mean. 

B. Agglomerative Nesting [8]:  

It is also known as AGNES. It is bottom-up approach. This 

method construct the tree of clusters i.e. nodes. The criteria 

used in this method for clustering the data is min distance, 

max distance, avg distance, center distance.  

C. DBSCAN (Density Based Spatial Clustering of 

Applications with Noise) [8]:  

The density based algorithm DBSCAN is commonly known. 

The Eps and the Minpts are the two parameters of the 

DBSCAN. The basic idea of DBSCAN algorithm is that a 

neighborhood around a point of a given radius (ε) must 

contain at least minimum number of points (MinPts) 

VI. LITERATURE REVIEW IN CLOUD [5] 

Cloud Computing is a kind of distributed  computing where 

massively scalable IT-related capabilities are provided to 

multiple external customers “as a service” using internet  

technologies. 

In a cloud computing environment, a network 

structure is constructed as long as nodes can connect each 

other via transmission media. However, the shape of 
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connection between each node is named topology. The 

topology can be classified by the node shape of align, such as 

start, ring, and hierarchical topology. 

VII. EXISTING LOAD BALANCING ALGORITHMS IN CLOUD 

A. Genetic Algorithm (GA):  

It has been used as a soft computing approach. It is based on 

operation, Selection and replacement operation. Advantage 

of this algorithm is that it can handle a vast search applicable 

to complex objective function and can avoid being trapped in 

locally optimal solution. [10] 

B. Vector Dot:  

This approach hold the hierarchical complexes of the data 

centre and multidisciplinary of resource piles crosswise 

servers, network switches and storage in a nimble data centre 

that has desegregated server and memory virtualization 

engineering sciences. 

C. Biased Random Sampling:  

It is distributed and scalable load balancing approach that 

uses random sampling of the system domain to achieve self-

organization thus balancing the load across all nodes of the 

system. It is used for increment and decrement processes. [10] 

D. Load balance Min-Min (LBMM):  

The main objective to minimize execution time of each task, 

also avoid unnecessary replication of task on the node thereby 

minimizing overall completion time. Opportunistic load 

balancing algorithm when combined with LBMM + 

(OLB+LBMM) keeps every node in working state to achieve 

load balance. [10] 

E. Join Idle Queue:  

It is applied for dynamically scalable web services. This 

technique involve a dispatcher to whom processors informs 

at the time of their idleness, without interfering with job 

arrivals. Thus removing the load balancing work from the 

critical path of request processing, system load is reduced; no 

communication overhead at job arrivals and no increment in 

actual response time. [10]   

VIII. SCHEDULING PROBLEMS IN COMPUTATIONAL GRID 

Many types of resources can be shared and consumed in Grid 

system, usually they are retrieved through an application 

running in the Grid. A common Grid system much arrange 

scheduler that automatically and effectively finds the most 

suitable machines to perform an assembly of task. 

Scheduling for a set of dependent or independent task that 

execute in parallel on a set of processor is complex problem. 

Multiprocessors have been used in parallel computation. 

Appropriate scheduling strategy are required to reach higher 

efficiency to reduce the make span time.  

 To complete a scheduling process, Grid scheduler 

has to follow series of steps. 

 Information gathering on tasks offered to Grid. 

 Resource selection 

 Planning and calculation of task for selected resources. 

 Task or job allocation according to planning 

 Examining the task or job completion. 

IX. CONCLUSION 

In any of the above technologies, load balancing is one of the 

main issue, which is required to distribute dynamic workload 

to all the nodes in order to improve performance and 

maximize resource utilization.  

Future work is to compare all above technology 

related algorithm is necessary because it finds or solves the 

problems of dynamic load balancing in grid, cloud and cluster 

environment. 
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