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Abstract 
 

Conventional load balancing schemes are efficient at increasing the utilization of CPU, memory, and disk I/O 

resources in a Distributed environment. Most of the existing load-balancing schemes ignore network proximity and 

heterogeneity of nodes. Load balancing becomes more challenging as load variation is very large and the load on each 

server may change dramatically over time, by the time when a server is to make the load migration decision, the 

collected load status from other servers may no longer be valid. This will affect the accuracy, and hence the 

performance, of the load balancing algorithms. All the existing methods neglect the heterogeneity of nodes and 

contextual load balancing. In this seminar, context based load balancing and task allocation with network proximity of 

heterogeneous nodes will be studied. 

Index Terms: 

 Proximity-aware, peer-to-peer, virtual server, load balancing, distributed algorithms, random walks. 
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Introduction 
  Advancement in computer networking 

technologies have led to increase interest in 

the use of large-scale parallel and distributed 

computing systems. Distributed systems are 

gaining popularity by one of its key feature: 

resource sharing. A Load balancing algorithm 

tries to balance the total systems load by 

transparently transferring the workload from 

heavily loaded nodes to lightly loaded nodes 

in an attempt to ensure good overall 

performance relative to some specific metric 

of system performance. Effective load 

balancing algorithms/techniques are used to 

distribute the processes/load of a parallel 

program on multiple hosts to achieve goal(s) 

such as minimizing execution time, 

minimizing communication delays, 

maximizing resource utilization and 

maximizing throughputs. 

 Load balancing on multi computers is 

a challenge due to the autonomy of the 

processors and the interprocessor 

communication overhead incurred in the 

collection of state information, 

communication delays, redistribution of load 

etc. Parallel and distributed computing 

environment is inherently best choice for 

solving/running distributed and parallel 

program applications. In such type of 

applications, a large process/task is divided 

and then distributed among multiple hosts for 

parallel computation. In a system of multiple 

hosts the probability of one of the hosts being 

idle while other host has multiple jobs queued 

up can be very high. Here load balancing is 

likely to improve performance. Such 

imbalances in system load suggest that 

performance can be improved by either 

transferring jobs from the currently heavily 

loaded hosts to the lightly loaded ones or 

distributing load evenly/fairly among the 

hosts .The processors are categorized 

according to workload in their CPU queues as 

heavily loaded , lightly loaded  and idle 

processors/hosts. Here CPU queue length is 

used as an indicator of workload at a 

particular processor. Distributed systems are 

characterized by resource multiplicity and 

system transparency. A variety of widely 

differing techniques and methodologies for 

scheduling processes of a distributed system 

have been proposed. These techniques are 

broadly classified into three types: task 

allocation approach, load balancing, load 

sharing.  

The main goal of load balancing is to 

equalize the workload among the nodes by 

minimizing execution time, minimizing 

communication delays, maximizing resource 

utilization and maximizing throughput.The 

main motivation for our study is to improve 

the efficiency and usability of networks and 

processing units in cluster computing 

environments considering the context 

information of nodes. 
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Features 

 Load Balancing: - The computing 

power of any distributed system can 

be realized by allowing its constituent 

computational elements (CEs), or 

nodes, to work cooperatively so that 

large loads are allocated among them 

in a fair and effective manner. Any 

strategy for load distribution among 

CEs is called load balancing (LB). 

Distribution of computational load 

across available resources is referred 

to as the load balancing problem. 

 Context based load balancing: - The 

context of an agent can be simply 

regarded as the environment it is 

situated which includes the physical 

context and the social context 

(organizational one). The physical 

context is produced by the agent’s 

physical environment, which can be 

regarded as the agent’s physical 

location, and the physically nearby 

agents within the subsystem; the 

resources owned by the agents within 

its physical context are called the 

physically contextual resources. On 

the other hand, agents in the complex 

system should be organized within 

some social organizations.  

 Existing System: - All the existing 

context based algorithms are based on 

homogeneity of network but ignore 

distance between nodes. 

 Proposed System: - The proposed 

algorithm will take care of the social 

context of nodes in the network at the 

time of making load balancing 

decision. All the nodes in the network 

are heterogeneous in the sense of their 

functionality and (or) resources. For 

this purpose, virtual server concept is 

used which is not actually present on 

nodes it is just a notion of load 

transfer between nodes in network. 

Virtual server is used in cluster 

environment. Virtual server is the 

notion of load transfer and it can 

transfer active jobs from one node to 

another. In case of agent based 

approaches administrative control is 

required which will guide load 

transfer. Using virtual machine we can 

handle security boundaries for job 

transfer. Rearranging the topology will 

reduce the load migration cost and 

bound the contextual similar nodes in 

one closure. 
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In the social organizations, it is more 

likely that the near individuals may have more 

similarities and, being closer together in the 

organizational hierarchy, share more common 

interests than the remote individuals 

Therefore, in the social organizations of 

complex systems, each agent will negotiate 

with other agents for the requested resources 

gradually from near places to remote places. 

Let a be an agent that will negotiate with 

other agents within its social context and the 

agents in the nth round of negotiation of agent 

a be called the social contexts with gradation 

n. 

In the hierarchical structures, each 

agent can interact directly only to its superiors 

and subordinates; thus, each agent will first 

negotiate with its superiors or subordinates 

for resources. Moreover, in the hierarchical 

organizations, resource negotiation always 

happens between pairs of agents that share the 

same immediate superior; and agents will 

always negotiate resources through the lowest 

common ancestor. Therefore, let there be an 

agent a that can negotiate with other agents 

within the hierarchical structure according to 

the following orders: 

1. The subordinates of agent a in the 

hierarchical structure; 

2. The immediate superior of agent a; 

3. The sibling agents with the lowest 

common superiors. 

When CRM (context based task allocation 

model) is used, the allocated agents will 

always incline to be located within the near 

physical contexts or social contexts, so the 

communication time will be reduced; 

however, the allocated agents in SRM (self 

owned resource based task allocation model) 

will always be distributed through the system, 

so the communication time among agents will 

incline to be more than the one of CRM 

model. Therefore, the task execution time of 

CRM model is always less than the one of the 

SRM model and while the number of tasks 

increases, the communication time will also 

increase 

System Architecture  

In the state of the system there are 

number of nodes present on network. Each 

node belongs to some of the network. On each 

node there are some agents present which 

initiate load balancing process. Different 

agents are present on nodes in the network. 

We have assumed proximity related 

information for all agents on nodes. All the 

nodes are allocated with certain resources and 

computations. At the time of task execution 

each node will verify the required resources 

present on it. If they are not present the nodes 

need to negotiate with other nodes 

considering their context physical and social.  

 Each node in turn is provided with 

virtual machine (VM). A VM, like a PM 

(physical machine), has associated resource 
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levels of CPU, memory, and input/output 

(I/O) devices. While instantiating VMs, each 

machine needs to be provisioned/allocated 

these resources. These resources can be 

overcommitted, and multiplexing them across 

VMs is the hypervisor’s responsibility. 

Typically, a “sizing” process, based on 

resource-usage profiles of applications or 

estimations to meet load requirement and so 

on, is used to determine initial provisioning-

levels of a VM. Changes in workload 

conditions of VMs can lead to “hot spots” — 

not enough resources provisioned to meet 

demand —or “cold spots” — provisioned 

resources are not utilized efficiently. In each 

case, resource allocations are varied 

dynamically to address the situation under 

consideration. Each virtual machine can be 

transferred from one node to other to satisfy 

resource requirement of the nodes. Before 

transfer we have to identify certain 

parameters of nodes like  

a) heavy node  b)  light node c) neutral 

node  

Proposed Simulation 

In this section, we will validate the 

correctness of proposed algorithm, so we will 

compare the performances of the following 

two models: 1) Contextual resource-based 

task allocation model, CRM and 2) Self-

owned resource based task allocation model, 

SRM. In the SRM, the task allocation is 

implemented according to the self-owned 

resources of agents themselves, which is 

always used in the previous related work. 

Now, we introduce the SRM model briefly. 

When a task requires more than one resource, 

we can also use the three criterions as  

First Required Resource-First Satisfy 

(FRFS).  

Most Important Resource-First Satisfy 

(MIFS).  

All Resources-Averagely Satisfy 

(AAS)  

  Now, let there be a task t, the 

set of resources called by task t is Rt { N1R1; 

N2R2; NnRn} N
j
i denotes the number of Ri 

owned by agent Aj, Ri denotes the set of 

resources owned by agent Ai. Then, we will 

make a series of case simulations to test the 

two models. We can use SRM and CRM 

models to make task allocation; the allocated 

agents will execute the tasks, then the total 

execution time of tasks is tested.  

The proposed results are shown in Figure a. 

 

 

 

 

 

 

 

 

 

Figure a.  Execution time comparisons 

between SRM and CRM models. 
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From the results, we will obtain the 

following: 1) when CRM model is used, the 

allocated agents will always incline to be 

located within the near physical contexts or 

social contexts, so the communication time 

will be reduced; however, the allocated agents 

in SRM model will always be distributed 

through the system, so the communication 

time among agents will incline to be more 

than the one of CRM model. Therefore, the 

task execution time of CRM model is always 

less than the one of the SRM model and 2) 

while the number of tasks increases, the 

communication time will also increase; so the 

difference between the two models will 

increase accordingly. Therefore, we can 

conclude that the CRM model can reduce the 

total communication time among allocated 

agents so as to reduce the total task execution 

time compared to SRM, especially while the 

number of tasks is large. 

Conclusion 

 
In this project we studied contextual load 

balancing techniques for distributed systems 

considering the homogeneous and 

heterogeneous environment of network. We 

come to following conclusions:- 

 The task allocation and load balancing 

can be done based on contextual 

resource negotiation which 

outperforms the previous methods 

based on the self-owned resource 

distribution of agents. 

 Relocation of nodes in network 

according to their social context is 

possible and hence it reduces the 

resource migration cost within the 

social context. 

 Virtual server can be used as a unit of 

load migration which can transfer 

active jobs from one node to other as 

per requirement. 
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