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Abstract 

Cloud computing is a model that enables its end users  a convenient and huge , on demand network access to multiple distributed 
computing resources, say, storage, network, CPU, disk drives, servers, applications, and services etc. which can be rapidly 
assigned and released with a minimal service provider interaction with end user. Load balancing is a mean for distributing 
workloads across multiple computing resources. Its main motive is to optimize the usage of resources, maximizing Throughput, 
minimizing Response Time, and also avoiding unnecessary overload of any such resources. It becomes a serious problem with the 
continuous increase in the number of users and type of applications on clouds. In this paper we have surveyed various challenges 
in attaining Load balancing in cloud environment. We also have discussed a way to optimize the usage of Virtual Machine 
Migration which is an utmost requirement to achieve Load balancing in clouds. Here a brief survey is done on various load 
balancing techniques, its challenges. 
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1. INTRODUCTION 
Cloud computing is a combination of - Platform as a service (PaaS), Infrastructure as a service (IaaS), and Software 
as a service (SaaS). It is also named as XaaS that means anything as a service. As IaaS, it provides hardware and 
network facility to the end user; thus end user will itself installs or develops its own OS, Software and application. As 
SaaS, cloud offers a pre-made application along with required software, OS, Hardware and network facility. As PaaS, 
end users are given OS, Hardware, and Network facilities and it is the end user which installs or develops its own 
software and application. 
1.1 Basic idea of Cloud Computing 
Here in Fig.1, basic idea of cloud is shown. Let say Google has its main server at China. But Google server provides 
services all over the world, say, in India, Japan, UK etc. , so if main server is at China people accessing Google services 
from India will have Large response time as compare to people accessing services from China. To overcome from this 
Large Response time, a new technique is used where replicated servers of Google server are placed to all such countries. 
So , thus people in India will access Google services from replicated Google server placed in India in place of Google 
server at China. And within India, there could be many replicated servers , say, in Delhi, Mumbai so on. Thus response 
time will be much smaller. This whole mechanism is named as cloud. Google has made this cloud like structure so as to 
provide services or to fulfill all end user requirements anywhere. That is why clouds are named as some mechanism 
which provides “Anything as a Service Anywhere”. 

 
Figure1 Basic Idea of Cloud 
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2. RESEARCH WORK 
In order to utilize the benefits of cloud computing completely, an efficient Load balancing mechanism is required. Many 
Load Balancing techniques had been proposed earlier but it has always been a challenge to realize minimum Migration 
time, minimum Downtime, and minimum Workload due to Virtual Machine Migration. Existing algorithms and 
techniques do not always give expected performance with large scale and service-oriented data centers. With earlier 
systems, in case of infinite user requests, data center failure chances were huge which in turn cause system failure. 
 [1] Presented the state of art of load balancing in the clouds, giving its definition, classification as per system load and 
system topology, examples of its implementation in classical distributed systems such as DNS, various load balancing 
challenges in cloud computing and in the cloud computing system key technologies.  
[2] Presented a dynamic load balancing algorithm which is solely based on virtual machine migration in cloud 
environment. Here in this algorithm a triggering strategy was proposed that was based on fractal methods. This 
algorithm, in comparison to other algorithms such as Ant Colony and honey bees, resulted into better resource usage and 
more balanced. Earlier the triggering strategies were based on specific threshold that resulted into instantaneous peak 
load triggered once a virtual machine was migrated in the cloud environment. But in this paper the migration decisions 
were made on the basis of the history of the load indicators load information to get n load value. When k load value 
exceeds the specified certain value, migration was triggered. Thus this strategy avoids the problem of instantaneous peak 
load triggering once the virtual machine is migrated. 

1. CPU load indicator is measured as— 
CPU=  

Where n is the number of nodes, CPU utilization represented as .  
2. Memory load indicator represented as— 

Memory=  
Where, memory load consists of memory used and swapped memory. Total memory is  . 

3. Bandwidth load indicator— 
Band=  

[3] Provided the advantages and disadvantages of various existing load balancing algorithms by comparing the existing 
algorithms such as CLDBM(Central Load Balancing Decision Model), ANT COLONY, MapReduce, WLC (weighted 
least connection), DDFTP(dual direction downloading algorithm from FTP servers) and VM mapping . It also 
discussed the challenges that must be addressed to provide most suitable and efficient load balancing algorithms. 
[4] Focused on the migration of multiple virtual machines taking into consideration different resource reservation 
methods. Here firstly the framework for multiple virtual machines was described. On the   basis of the experimental 
results, it proposed   optimization methods which are─ optimization done   on the source machine, migrating multiple 
virtual machines parallelly, and workload-aware strategy for migration decisions, to improve the migration efficiency. 
Experiments revealed─ 

1. Migration process consumed some system resources that affect the workload performance. 
2. The performance overheads were affected by memory size, CPU resource, and workload type. Huge complex 

workload generate dirty pages very quickly as compare to other jobs which affects the downtime and Total 
migration time as it consume relatively more memory resources. 

3. In case of resource reservation in Source machine (idle vm), it was observed that cpu resource had little effect on 
both downtime and total migration as the idle vm consume little CPU resource and thus is not sensitive to cpu 
resource changes. While total migration time increased with increase in reserve cpu resources. This is due to the 
reason that as the virtual machine memory size increases total migration time will also increase. 

4. Although the resource reservation in target machine did not improve the migration efficiency but it is still 
necessary to avoid migration failure due insufficient resources at target machine. 

5. The adequate resources at source machine made more parallel migrations. 
6. Compared with sequential migration, parallel migration acquired better efficiency in case source machine had 

adequate resources, otherwise parallel migration performed even worst in case the source machine had no adequate 
resources. 

7. The workload-aware migration strategy can efficiently raise the migration performance. 
[5] Investigated various techniques developed for migrating a whole virtual cluster. This paper also presented several 
challenges in live migration of virtual clusters such as huge amount of data, Limitation of network bandwidth, 
Communications between VMs. Experimental results reveal ─ 

1. Average migration time was sensitive to the memory size, that is, with increase in the memory size there was 
considerable increase in the total migration time. 

2. Downtime, however, remained unaffected with the change in memory size as downtime is affected by the rate of 
dirty pages and transferred pages. 
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3. Both total migration time and downtime increased linearly as the number of migrations nodes increases. 
4. Virtual clusters showed good scalability as both average migration time and average downtime decrease as the 

number of migration nodes increases. 
5. In case when Concurrent migration granularity increased to 16, HPL throughput decreased dramatically as 16 

virtual machine nodes were migrated simultaneously, this in turn resulted into overloaded network bandwidth. 
6. In case of Mutual migration, sequential migration was better than Concurrent migration. Also Unidirection 

migration performance was better than the bidirection migration performance due to limited network bandwidth. 
7. Keeping the concurrent granularity small, bidirection migration performance was very close to that of the 

unidirection one. But with the increase in concurrent granularity, the performance of bidirection migration 
decrease quickly. 

8. In case of Live migration of homogeneous Virtual Clusters, sequential migration performed better then the 
concurrent one. Also Node by node migration was slightly better than Cluster by cluster migration due to less 
synchronization overheads between each virtual machine in each virtual cluster. 

9. In case of live migration of heterogeneous Virtual Clusters, sequential migration with node by node performed 
better than cluster by cluster. 

10. Migrating slave node took lesser time as compare to migrating master node in the scenario of multiple 
heterogeneous virtual clusters. 

[6] Surveyed the various techniques of live migration of virtual machines. This paper first described what virtualization 
is, and then it gave overview to the advantages of live migration.  It then presented various performance metrics that are 
usually used to measure the virtual machine migration performance. It also described multiple VM migration. Various 
techniques such as pre-copy approaches and post-copy approaches were described, which are required to be compared so 
as to find their various weaknesses and strengths. 
[7] Presented and algorithm which dynamically allocate resources based on the need and distribute the load across the 
servers. The experiments were conducted on Xen Cloud Platform prove that the proposed algorithm improved the 
performance of applications running in virtual machines by using the feature scaling and migration. Here a resource 
allocation algorithm was presented to improve the performance of the applications running in virtual machine in terms of 
response time and distribute the load across the servers. 
[8] Investigated different distributed solutions proposed for load balancing; such as approaches which were inspired by 
Honeybee Foraging Behavior, Biased Random Sampling and Active Clustering. Experiments Reveal─ 

1. As number of nodes increase, Active Clustering and Random Sampling Walk predictably performed better; 
although the latter resulted into dramatic variation in overall performance. 

2. Although increase in resources did not result into raise in throughput in case of Honeybee Foraging approach. 
While in this case both Random sampling and Active clustering performed comparatively poorly. 

[9] Proposed a new algorithm that looks for an under-loaded node whenever there is an overloaded node in network, and 
it also assigned priority to each computing node in the system that is solely based on the computing power of these nodes. 
It resulted into reduce communication overhead and proved to be cost effective.  
 
3. OVERVIEW OF LOAD BALANCING AND ITS CHALLENGES 
The goal of load balancing is to improve the performance by balancing the load among various resources such as network 
links, central processing units, disk drive to achieve optimal resource utilization, maximizing throughput, maximizing 
response time, and avoiding overload and under load situations. Load balancing is necessary to share the dynamic load 
across numerous nodes to make sure that no single node is overloaded or idle. 
3.1  LOAD BALANCING CHALLENGES 

1. Providing services automatically: A main feature of cloud computing is elasticity; resources can be allocated or 
released automatically as per the end user’s requirement. Here challenge is to how to allocate or release the 
resources by keeping the system performance same as traditional one. 

2. Virtual Machines Migration: Virtualization is a mean to create a virtual or replicated form of a device or 
resource that can be a server, storage device, any network or an operating system to unload a physical machine that 
is currently heavily loaded. Here main challenge is to dynamically distribute the load from that overload physical 
machine to some other side by moving virtual machine to avoid bottlenecks in Cloud computing system. 

3. Stored Data Management: Cloud computing includes large sum of data. Main challenge is to distribute data 
across the cloud that is stored optimally while maintaining fast access for users. 

4. Usage of small data centers: Small datacenters can be more beneficial, cheaper and less energy consumer than 
large datacenter. Load balancing will become a problem then to ensure a maximum response time with an optimal 
distribution of resources. 

5. Spatial Distribution of the Cloud Nodes: Some algorithms are designed to be efficient only for closely located 
nodes where communication delays are comparatively small. Here challenge is to design a load balancing 
algorithm that can work for spatially distributed nodes. For such nodes there would be some other factors too to be 
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noticed such as the speed of the network links among the nodes, the distance between the user and the processing 
nodes, and the distances between the nodes involved in providing the cloud services. 

6. Point of Failure:  Load balancing mechanism must be designed in a way to overcome from situations such as 
SINGLE POINT FAILURE. For such situations there are some mechanisms that involve certain pattern that 
uses a controller for whole system. In such situation if that controller fails, it can cause failure to the whole 
system. It is also a challenge while making a mechanism for proper load balancing in clouds. 

7. Algorithm Complexity: Load balancing algorithms are preferred to be less complex and must be easy to 
understand in terms of implementation and operations. High complexity will cause negative performance issues. 

 
4. WHAT IS VIRTUALIZATION? 
Virtualization is a mechanism of dividing the resources of a computer into multiple execution environments. 
Virtualization is an illusion which actually gives the services of a reality. 
Migration of a virtual machine is moving or replicating the jobs running on a physical machine (source node) to another 
physical machine (target node). While the VM is running on the source node, without disrupting any active network 
connections, or disrupting the normal system activities, the VM is moved to the target node. 
 
5. RESEARCH OBJECTIVES 

1. Study various techniques of load balancing in cloud computing. 
2. Implement VRM (virtual Redundant MACHINE) that could come into the existence when physically machine 

is heavily loaded. 
3. Simulate the Process in NS2. 
4. Compare the results with earlier technique. 
5. Analyzing the results using VRM. 

 
6. CONCLUSION AND FUTURE SCOPE 
We have present different aspects of Cloud computing which includes the challenges, some open problems and load 
balancing techniques. The idea is to propose a system that is composed of several replicated machines called “Virtual 
redundant machine” that can unload the load once the data centers get overloaded. This will fulfill our purpose of 
attaining Virtual machine migration which is one of the major challenges for load balancing mechanism. Better Process 
Management, better Resource allocation and better response time to end users can be achieved then. Even infinite user 
requests will effect VRMs only. Chances are not there that a data center could fail even with infinite user requests. It will 
results into balancing load firstly at data centers and afterwards crossing a certain threshold, it will migrate load from 
data centers to the attached Virtual Replicated Machines VRMs. In future, we will simulate this technique in Network 
Simulator. 
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