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Abstract: Cloud Computing is a rampant technology nowadays because of its scalability, flexibility, availability of 
resources and the other features. In cloud computing resource multiplexing is done through the virtualization technology. 
Virtualization technology is acts as a backbone for provisioning requirements of a cloud based solution. The problems 
arising in cloud computing using virtualization must be solved. In present cloud computing environment, load balancing is 
one of the challenging issues. An efficient load balancing using migration makes cloud computing more efficient, improves 
user satisfaction and can achieve green computing. With this migration approach, if load rebalancing is needed, it is difficult 
to find where to migrate the load. We present a better novel approach for solving this problem using prediction based 
migration algorithm by utilizing historical data. In this way we can avoid cascading migration and ensure the better load 
balancing.  
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I. INTRODUCTION  
 
Cloud computing is a new technology currently being 
studied in the academic world. The definition of the 
cloud computing from the Gartner: “A style of 
computing where massively scalable IT- related 
capabilities are provided as a service across the 
internet to multiple external customers using internet 
technologies”.  
The cloud computing platform guarantees subscribes 
that it sticks to the service level agreement by 
providing resources as service and by needs. 
However, day by day subscribers  needs are 
increasing for computing resources and their needs 
have dynamic heterogeneity and platform irrelevance. 
But in cloud computing environment, resources are 
shared and if they are not properly distributed then it 
will result into resource wastage. Another essential 
role of cloud computing platform is to dynamically 
balance the load amongst different servers in order to 
avoid hotspots and improve resource utilization. 
Therefore, the main problems to be solved are how as 
well as efficiently manage the resources.  
Need of resources are increasing drastically day by 
day. So it is essential to allocate the resources 
properly but static allocations have some boundaries. 
So moving on to the dynamic resource allocation. For 
using the virtualization techniques, can migrate 
virtual machines to physical machines effectively. By 
doing this some machines goes to the idle state and 
turning off these machines will lead to save the 
energy. So supports the green computing and thus 
resources can be dynamically allocated properly. On 
a cloud computing platform, dynamic resources can 
be effectively managed using virtualization 
technology. The subscribers with more demanding 
SLA can be guaranteed by accommodating all the 
required services within a virtual machine image and 

then mapping it on a physical server. This helps to 
solve problem of heterogeneity of resources and 
platform irrelevance. Load balancing of the entire 
system can be handled dynamically by using 
virtualization technology where it becomes possible 
to remap virtual machine and physical resources 
according to the change in load. Due to these 
advantages, virtualization technology is being 
comprehensively implemented in cloud computing. 
However, in order to achieve the best performance, 
the virtual machines have to fully utilize its services 
and resources by adapting to the cloud computing 
environment dynamically. The load balancing and 
proper allocation of resources must be guaranteed in 
order to improve resource utility. Thus, the important 
objectives of this research are to be determine how to 
improve resource utility, how to schedule the 
resources and how to achieve effective load balance 
in a cloud computing environment. Dynamic resource 
allocation is done by using the virtualization 
technology. In this virtualization, migration of the 
VM s to PM s is required. For the better allocation, 
migration strategy is used here. By defining the hot 
spot and cold spot, can balance the load and it avoids 
the overloading in the system s as well as it keep the 
energy efficiency?  
A warm spot is defined which is below the hot spot 
and above the cold spot. Warm spot will balance the 
load and if allocate resources in as the warm spot 
condition, it will never goes to overload and the ideal 
condition. Here servers as a cold spot if the utilization 
of all its resources are below a cold threshold. This 
indicates that the server is mostly idle and a potential 
candidate to turnoff to save energy. After the 
allocation, the cloud controller finds idle system and 
by turning off this idle system, preserves the energy  
In previous work efficiency of load balancing 
degrades due to the cascading migration. For 
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avoiding cascading migration i.e, avoid further 
migration, we introduce the concept of “prediction 
based migration algorithm”. The prediction based 
migration algorithm will take the decision about 
“where to migrate” the virtual machine when 
overload condition occurs. This is based on 
evaluating the historical data.  
 
II. RELATED WORK  
 
In dynamic resource management the virtual machine 
migration is the key enabler. In the dynamic resource 
allocation when the workload increases it results in an 
overload condition. Then the VM s will be in the 
hotspot condition. Sometimes the condition will 
reverses and that will result in an underutilized 
condition, called cold spot condition. Through this 
migration we can eliminate or overcome the 
conditions of both cold spot and hot spot condition.  
We can identify this hot spot and cold spot condition 
by setting threshold values. When the workload 
increases beyond the threshold it will take as hot spot 
condition. When the workload is below the cold spot 
threshold it will take as cold spot condition. By 
considering these two con- ditions: load balancing 
and consolidation of VM s based on migration. In 
the first case either the goal is to distribute “load” 
evenly across PMs, or a VM needs more resources 
and hence is migrated to another PM. With 
consolidation machines are migrated to reduce server 
sprawl. Virtualization technology is used for this 
dynamic resource allocation. For improving the 
quality of services and to achieve the service level 
agreement between the user and service provider, the 
cloud provider should avoid the hot spot condition 
and for achieving low power consumption, the cloud 
provider should avoid cold spot condition.  
 
2.1 On Demand Resource Allocation  
A two-tiered on-demand resource allocation 
mechanism, including the local and global resource 
allocation, based on a two-level control model. A 
well-designed on-demand resource allocation 
algorithm may minimize the waste of resources as 
well as guarantee the quality of the hosted 
applications. The local on-demand resource allocation 
on each server optimizes the resource allocation to 
VMs within a server taking the allocation threshold 
into account, while the global on-demand resource 
allocation optimizes the resource allocation among 
applications at the macro level by adjusting the 
allocation threshold of each local resource allocation.  
 
2.2 Application Level Allocation  
In web applications and data center environments, 
automatic scaling was previously studied in and. 
MUSE servers have the replicas of all web 
application running in the system. For connection 
oriented internet services like Windows Live 
Messenger, work presents an integrated approach for 

load dispatching and server provisioning. All works 
above do not use virtual machines and require the 
applications be structured in multi tire architecture 
with load balancing provided through an front-end 
dispatcher.  
 
2.3 Live Migration  
VM live migration is a widely used technique for 
dynamic resource allocation in a virtualized 
environment. Our work also belongs to this category. 
Live migration is an extremely powerful tool for 
cluster administrators. It will freeing the original 
machine for maintenance and relieve load on the 
congested host. It will consolidating clustered 
hardware into a single coherent management domain. 
The combination of virtualization and migration 
significantly improves manageability. Live migration 
refers to the process of making running virtual 
machines or applications between different physical 
machines without disconnecting the client or 
application. Memory, storage and network 
connectivity of the virtual machines are transferred 
from the original host machine to the destination.  
 
2.4 Green Computing  
In data centers many efforts have been made to 
curtail energy consumption. Novel thermal design for 
lower cooling power or adopting power proportional 
and low power hardware were included in hardware 
based approaches. Inorder to adjust CPU power 
according to its load the work [13] uses dynamic 
voltage and frequency scaling. Our belongs to the 
category of pure software low cost solutions  Jettison 
invents “partial VM migration”, a 
variance of live VM migration, which migrates away 
necessary working set while leaving in frequently 
used data behind. 
 
III. SYSTEM OVERVIEW 
 

 
Fig 1: System Architecture 

 
The architecture of proposed work combines the load 
balancing phase with the parallel processing system 
devoleped. It follows a centralized architecture. The 
functional components are, Task- Manger, Cloud 
Resource Manager (CRM), Load Distributor, and 
Migration Manager. In Task Manager User can 
submit task. They distribute the job among parallel 
nodes based on node s rank calculated. Cloud 
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Resource Manager is responsible for taking load 
balancing decision based on node rank calculation. 
They collect resource information from the parallel 
nodes. Load Distributor is also known as job 
allocator. Their role is to retrieve rank metrics from 
CRM and thereby divides the job based on their rank 
proportions. Finally this information is sent to task 
manager for job distribution among parallel nodes. 
Main objectives of migration manager are to detect 
victim jobs and to decide where to migrate. For this 
we use prediction based migration algorithm.  
This algorithm resolves cascading migration. By this 
cascading migration we again lost the SLA 
achievement and the quality of service. This will also 
result into more power consumption. In this paper a 
balanced scheduling strategy of VM resources in 
cloud computing environment.  
 
VM Model  
Consider the P as a set of all the physical machines in 
the entire system where P = {P1, P2, P3 …. PN }. N 
is total number of the physical machines and an 
individual physical machine can be denoted as Pi, 
where i denote the physical machine number and 
range of i is (1 <= i <= N). Similarly, we have a set of 
VMs on each physical machine Pi, Vi = {Vi1, Vi2, 
Vim} here m is the number of VMs on the physical 
server i [18]. If we want to deploy VM V on the 
present system, then we have a solution set denoted 
by S = {S1, S2, S3 …. SN}, it represents the mapping 
solution after VM V is assigned to each of the 
physical machines. When the V is arranged with the 
physical machine Pi we get the mapping structure 
denoted as Si.  
The summation of all the running VM s on a 
physical machine can be termed as the load of 
physical machine. If we assume that the T is the best 
time duration to monitor historical data i.e, from 
current 
time to the last T minutes will be the historical data 
zone, which will be used to solve the load balancing 
problem. By using the variation law of the physical 
machine load, we can split T into n subsequent time 
intervals. Therefore, T becomes [(t1- t0), (t2 - t1),…, 
(tn - tn-1)]. The time interval k can be defined as (tk - 
tk-1). If the load of a VM is stable in all the periods 
then V (i, k) refers to the load of VM i in the interval 
k . By using the above definition, we can define the 
average load of VM on physical server Pi in the time 
cycle T is 

 
Utilizing the optimization of genetic algorithm and 
within this genetic algorithm we can produce the 
prediction, for that we can calculate the rank of each 
node and thus we can implement the prediction based 
algorithm.  

By using this algorithm we generate different job 
scheduling sequence and select best sequence. Best 
sequence selection is based on rank. The rank 
calculation is shown below  
Consider the following allocation 

 
Fig 2: Job Allocation 

 
In this example waiting of job is 6. Here the highest 
waiting time is 7 for job 10. PW (percentage of 
waiting time) = Sum(waiting time for each 
job)/(highest waiting time* num of jobs). The idle 
time of node p4 is 1 and highest idle time is 4 for 
node p3.  
PI(Percentage of idle time)= Sum(idle time for each 
node)/(highest idle *num of nodes),  
PP(percentage of communication cost)= 
Sum(communication cost of each node) /(maximum 
communication cost*num of jobs)  
Rank=PW+PP+PI  
The steps in the prediction based migration algorithm 
includes, in the first initial process generate n 
sequence and after that we generate 2n sequence for 
that we first copy n sequences from initial sequences 
and generate n remaining sequences as randomly, is 
the second process called selection process. The third 
process we generate 2n sequences by copying n 
sequences from selection sequences which is called 
cross over process. The last process, here we generate 
2n sequences by copying first n sequences are 
generated as randomly. Select a sequence from above 
and perform some changes in sequence.  
 
IV. PERFORMANCE AND EVALUATION 
  
As the popularity of cloud computing systems 
increases, virtual machines across data centers and 
diverse resource pools will be greatly beneficial to 
data centers administrators. In modern day data 
centers, live virtual machine migration is an 
indispensible tool for dynamic resource management 
The algorithm described in this paper is more 
effective than the previous one. After implementing 
the prediction based migration algorithm the 
migration rate will alleviate drastically. Here we 
plotted a graph which shows the comparison of 
previous and current algorithm. This is shown below 
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The performance diagram is shown below 

 
Fig: current migration rate against previous migration 

 
In the above example, in the x coordinate it shows the 
number of nodes and y coordinate shows current and 
previous migration rate .In the above example it 
clearly portrayed that the migration rate is less 
compared with the previous algorithm. So the 
performance rate of this approach is high when 
compared with previous one.    
 
CONCLUSION  
 
Most of the firms are moving to cloud environment 
because cloud is the alternative solution as they can 
add resources based on the traffic according to a pay-
per-use model. Because of the dynamic resource 
allocation, the migration of the resources needed for 
meeting the SLA requirements. The problem arises in 
which where to migrate the resources further, inorder 
to avoid cascading migration. By using a prediction 
based migration algorithm we can resolve this 
problem. In this algorithm, the VM resources that 
needs deploying is arranged to every physical 
machine to create potential solution set and finally 
chooses solution which will have least effect on the 
system after VM is physically deployed. The virtual 
machine scheduling based on the historical data of the 
system and it tries to have the least number of 
migration in the final solution.  
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