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ABSTRACT: Load Balancing in distributed system has an 

important impact on the performance. In previous system 

when server is idle, scheduler select random task which 

increased communication overhead. We illustrate this 

problem through assigning task iteratively which keep 

server busy. The purpose is to provide way to balance the 

load for a given task among the servers .Easy to maintain 

balance the load among server in distributed system by 

migrating process from one server to another server. To 

achieve load balancing and sharing resources Linear 

scheduling is used to assign task and resources to server. 

Scheduling the task to the number of servers in the 

distributed system done by dividing the task according to the 

severs in the distributed system. This idea is implemented in 

real time and it will reduce execution time. 

Index Terms: Task Migration, Task Scheduling, Load 

Balancing 

 

I. INTRODUCTION 

A distributed system where set of a heterogeneous nodes are 

connected through underlying arbitrary communication 

networks and each with its own memory that work together 
towards a joint goal. Distributed systems are used for proper 

sharing and utilization of the available resources within the 

distributed environment .Users has all of the capabilities that 

are provided by their workstations, and at most times, this is 

sufficient. However, there are cases when the power of one 

workstation is not sufficient to complete all of the tasks at 

hand.It’s created load imbalance in distributed systems. It is 

required for such workload imbalance to be minimized so as 

to make use of the computing power of idle or lightly loaded 

machine .One solution to this problem is to distribute some of 

the tasks to an idle workstation. 
Distributed programming typically falls into one of several 

basic architectures or categories: Client-server, 3-tier 

architecture, N-tier architecture, Distributed objects, loose 

coupling, or tight coupling. 

Client-server — A server is a process in a distributed system 

that provides a specific service to its clients. Typically, the 

name of server and a specification of its service are widely 

advertised in a system. Any process can send a message to a 

server and become its client .Smart client code contacts the 

server for data, then formats and displays it to the user. Input 

at the client is committed back to the server when it 

represents a permanent change. Client-server computing is a 
poor paradigm for distributed computing because 

methodologies for structuring a distributed computation in 

the form of a client-server configuration have not been  

 

evolved.  

3-tier architecture — three tier systems move the client 

intelligence to a middle tier so that stateless clients can be 

used. This simplifies application deployment. Most web 

applications are 3-Tier.  

N-tier architecture — N-Tier refers typically to web 

applications which further forward their requests to other 

enterprise services. This type of application is the one most 

responsible for the success of application servers.  

Tightly coupled (clustered) — refers typically to a set of 
highly integrated machines that run the same process in 

parallel, subdividing the task in parts that are made 

individually by each one, and then put back together to make 

the final result.  

Peer-to-peer — an architecture where there is no special 

machine or machines that provide a service or manage the 

network resources. Instead all responsibilities are uniformly 

divided among all machines, known as peers. Peers can serve 

both as clients and servers.  

Space based — refers to an infrastructure that creates the 

illusion (virtualization) of one single address-space. Data are 

transparently replicated according to application needs. 
Decoupling in time, space and reference is achieved.  

 

II. LOAD BALANCING VS. LOAD SHARING 

Load distributing algorithms can further be classified as load 

balancing or load sharing algorithms, based on their load 

distributing principle. Both types of algorithms strive to 

reduce the likelihood of an unshared state (a state in which 

one computer lies idle while at the same time tasks contend 

for service to another computer) by transferring tasks to 

lightly loaded nodes. Load balancing algorithms, however, 

go a step further by attempting to equalize loads at all 
computers. Because a load balancing algorithm transfers 

tasks to a higher rate than a load-sharing algorithm, the 

higher overhead incurred by the load balancing algorithm 

may outweigh this potential performance improvement. Task 

transfers are not instantaneous because of communication 

delays and delays that occur during the collection of task 

state. Delays in transferring a task increase the duration of an 

unshared state, as an idle computer must wait for the arrival 

of the transferred task. To avoid lengthy unshared states, 

anticipatory task transfers from overloaded computers to 

computers that are likely to become idle shortly can be used. 

Anticipatory transfers increase that task transfer rate of a 
load-sharing algorithm, making it less distinguishable from 

load balancing algorithms. In this sense, load balancing can 

be considered a special case of load sharing, performing a 
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particular level of anticipatory task transfers. 

 

III. REQUIREMENTS FOR LOAD DISTRIBUTING 

While improving system performance is the main objective 
of a load distributing scheme, there are other important 

requirements it must satisfy. 

Scalability: It should work well in large distributed systems. 

This requires the ability to make quick scheduling decision 

with minimum overhead. 

Location transparency: A distributed system should hide 

the location of tasks, just as a network file system hides the 

location of files from the user. In addition, the remote 

execution of task must produce the same results it would 

produce if it were not transferred. 

Determinism: A transferred task must produce the same 

results it would produce if it were not transferred. 
Pre-emption: While utilizing idle workstations in the 

owner’s absence improves the utilization of resources, a 

workstation’s owner must not get a degraded performance on 

his return. Guaranteeing the availability of the workstation’s 

owner must not get a degraded performance on his return. 

Guaranteeing the availability of the workstations’ resources 

to its owner requires that remotely executed tasks be pre-

empted and migrated elsewhere on demand. Alternatively, 

these tasks may be executed at a lower priority. 

Heterogeneity: It should be able to distinguish among 

different architectures, processors of different processing 
capability, servers equipped with special hardware, etc. 

 

IV. LOAD-BALANCING TAXONOMY 

A. Load Balancing 

In computer networking, load balancing is a technique 

(usually performed by load balancers) to spread work 

between two or more computers, network links, CPUs, hard 

drives, or other resources, in order to get optimal resource 

utilization, throughput, or response time. Using multiple 

components with load balancing, instead of a single 

component, may increase reliability through redundancy.  
This division of system load can take place statically or 

dynamically: 

 

1. Static load distribution assigns jobs to hosts 

probabilistically or deterministically, without consideration 

of runtime events. This approach is both simple and effective 

when the workload can be accurately characterized and 

where the scheduler is pervasive. Static load balancing can be 

classified  

into two categories-optimal and sub-optimal. 

 

2. Optimal SLB (Static Load Balancing): When all the 
information regarding the state of the system as well as the 

resource needs is known an optimal assignment can be made 

based on some criterion function. Examples of optimization 

measures are minimizing total process completion time, 

maximizing utilization of resources in the system, or 

maximizing system throughput. For example simulated 

Annealing (SA) and genetic algorithms (GA’s) are 

optimization techniques. 

3. Sub-optimal SLB: When for some of computations, 

optimal solution does not exist then sub-optimal methods can 

be applied. These methods rely on the rules-of-thumb and 

heuristics to guide a scheduling process. List scheduling is 
the most popular technique despite of poor performance in 

high communication delay situations. Lot of static 

algorithms, taking into account their optimal and sub-optimal 

nature, has been suggested by researchers so far 

 

4 Dynamic load distribution:  systems typically monitor the 

workload and hosts for any factors that may affect the choice 

of the most appropriate assignment and distribute jobs 

accordingly. The main problem with SLB algorithms was 

that they assume too much job information which may not be 

known in advance even if it is available, intensive 

computation may be involved in obtaining the optimal 
schedule. Because of this drawback much of the interest in 

load balancing research has shifted to DLB algorithms that 

consider the current load conditions (i.e. at execution time) 

in making job transfer decisions. So here the workload is not 

assigned statically to the processing hosts as was being done 

in SLB but instead of this workload can be redistributed 

among hosts at the runtime as the circumstances changes i.e. 

transferring the tasks from heavily loaded processors to the 

lightly loaded ones 

 

V. LOAD BALANCING ALGORITHM 
Paul werstien dynamic load balancing algorithm 

Paul werstien and et al. proposed a dynamic load balancing 

algorithm which is decentralized to avoid bottlenecks and 

single point of failure, considered CPU and memory 

utilization and as load metric in addition with CPU queue 

length. The experimentation results with proposed algorithm 

had shown better results than traditional one that considers 

only queue length as metric. 

 

Sammulal Algorithm 

Sammulalet al. proposed an algorithm which assigns a 
cluster for an incoming job. Here authors used data access 

patterns to decide the node to designate. And the simulation 

results shown better performance than using data availability 

for the node selection. 

 

Min Choi Algorithm 

Min Choi et al. proposed a new load metric termed as 

number of effective tasks in order to solve the problem 

arising from inaccurate predictions. The proposed algorithm 

designates a node for a job using this metric. The simulation 

results had shown better performance than history based 

algorithm. Nayeem Islam et al. proposed a new resource 
management system, Octopus, which supports extensibility 

as well as fault tolerant. It contains mainly two components, 

hierarchical software architecture and flexible dynamic 

partitioning, but didn’t focus on load balance aspect which 

differentiates from our work. Although many schemes exist, 

the policies should be decided according to the desired 

environment, such as application types or cluster 

environment. It is very difficult to say which algorithms are 
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most efficient. 

 

Enhanced Module Migration Algorithm 

Now, we are presenting a new algorithm which was found to 
be very good at experimental results. We name it as an 

Enhanced Module Migration Algorithm. In the later sections 

of the thesis, we will compare it with some well-known 

algorithms for module migration. The objective of the 

Enhanced Module Migration algorithm is to balance the load 

on nodes as efficiently as possible and thus minimize load 

imbalance. The balancing operation is performed by 

matching nodes with high loads with nodes with low load, 

and then letting migration take place within the pair. The 

algorithm is described below: 

 

Enhanced Module Migration Algorithm 
Step 1: Sort the nodes in the decreasing order of 

their load imbalance. 

Step 2: For each node n repeat step 3 

Step 3: Sort the modules/tasks of node n in 

decreasing order of their load 

Step 4: Let i = 1 

Step 5: Let k be the total number of nodes 

Step 6: While i < k repeat steps 7 to 16 

Step 7: Let ns represents the ith node 

Step 8: Let nd represents the kth node 

Step 9: If load of ns >wref of ns and load of nd is 
<wref of nd then go to step 10 else go to 

step 15 

Step 10: Let j=1 

Step 11: While j <= number of modules allocated to 

ns repeat steps 12 to 14 

Step 12: Let m is the jth module of ns 

Step 13: If nd can accommodate a node and sum of 

load of nd and m is less than wref of nd then 

migrate the module m from node ns to node 

nd. 

Step 14: increment j by 1 
Step 15: increment i by 1 

Step 16: decrement k by 1 

In this way, each pair has one node with high load called the 

source node, ns and one node with low load called 

destination node, nd. In the pair (ns; nd), ns will be the source 

from which a module may be migrated to destination nd. For 

each (ns; nd) pair, the module to be migrated is selected in a 

greedy fashion: migrate the largest (in load) module that will 

fit on nd, since this will simultaneously decrease the load 

imbalance on both nodes the most. The can accommodate 

check handles non-performance related allocation policies, 

such as security or reliability. 
 

VI. RESULT 

In this approach, we change the way in which match-making 

algorithm sorts the nodes of the system. In general, the 

Match-Making algorithm sorts the nodes in decreasing order 

of their load. However, here we sort them in decreasing order 

of their load imbalance (i.e. the deviation of a node’s load 

from its reference load (w-ref)). This gives a better pairing 

and a more optimized solution. In our test case, it reduced 

the overload of the entire system by 80%. Thus we found 

that in our test cases, the Enhanced Module Migration 

Algorithm provides the best solution and is most effective. 

 
Figure 1: Results of the Experiment 

 
VII. CONCLUSION 

A task migration model has been formulated for dynamic 

load balancing of a distributed computing system in the 

context of load balancing. Enhanced task migration 

algorithm discuss in this thesis short the node and module 

according to load and group the node with a coordinator 

node and then migrate modules from overloaded nodes to 

nodes , algorithm first search light weighted node within 

group if it is not found then search nearby group node. As 

the main aim of Enhanced task migration algorithm is 

reducing the likelihood of nodes being idle while there are 

tasks in the system. The algorithm has low complexity and 
high scalability, and as such is well suited for performing 

load balancing in dynamic systems. 
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