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ABSTRACT—Cloud computing offers a cost-

effective and elastic computing paradigm that 

facilitates large scale data storage and analytics. By 

deploying virtualization technologies in the 

datacenter, cloud enables efficient resource 

management and isolation for various big data 

applications. Since the hotspots (i.e., overloaded 

machines) can degrade the performance of these 

applications, virtual machine migration has been 

utilized to perform load balancing in the 

datacenters to eliminate hotspots and guarantee 

Service Level Agreements (SLAs). However, the 

previous load balancing schemes make migration 

decisions based on deterministic resource demand 

estimation and workload characterization, without 

considering their stochastic properties. By studying 

real world traces, we show that the resource 

demand and workload of virtual machines are 

highly dynamic and bursty, which can cause these 

schemes to make inefficient migrations for load 

balancing. To address this problem, in this paper 

we propose a stochastic load balancing scheme 

which aims to provide probabilistic guarantee 

against the resource overloading with virtual 

machine migration, while minimizing the total 

migration overhead. Our scheme effectively 

addresses the prediction of the distribution of 

resource demand and the multidimensional 

resource requirements with stochastic 

characterization. Moreover, as opposed to the 

previous works that measure the migration cost 

without considering the network topology, our 

scheme explicitly takes into account the distance 

between the source physical machine and the 

destination physical machine for a virtual machine 

migration. The trace-driven experiments show that 

our scheme outperforms the previous schemes in 

terms of SLA violation and the migration cost. 

Index Terms—datacenter, virtual machine 

migration, load balance, stochastic load balancing, 

resource management. 
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STOCHASTIC LOAD 

BALANCINGPROBLEM 

In this section, we study the workload uncertainty 

of VMs with a real world trace, formally define the 

problem of stochastic load balancing using VM 

migration, and discuss its hardness. 
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Figure 1. The variance of VM CPU utilization in 

PlanetLab trace. 

 

 
Figure 2. The probability distribution of VM CPU 

utilization in PlanetLab trace. 
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Figure 3. The variance of task CPU utilization in 

Google cluster trace. 

 

 
Figure 4. The probability distribution of task CPU 

utilization in Google cluster trace. 

 

 
Figure 5. An example of load balancing with 

dynamic workloads. 
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Figure 6. The overview of the stochastic load 

balancing scheme. 

 

a data center, the problem size is also significant. 

Consider- ing such computational complexity, in 

practice, the cluster load balancers deployed in the 

data center mostly rely on 

heuristicstosolvetheproblem.Thus,wedevelopaheuri

stic algorithm to solve our stochastic load 

balancing problem. 

 

LOAD BALANCINGSCHEME 

 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 5 May 2021,  pp: 1022-1037  www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030510221037  Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 1029 

 

 

 

 

 

 
 

 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 5 May 2021,  pp: 1022-1037  www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030510221037  Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 1030 

 

 

 

 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 5 May 2021,  pp: 1022-1037  www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030510221037  Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 1031 

 

 

 

 

 

 
 

 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 5 May 2021,  pp: 1022-1037  www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030510221037  Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 1032 

 

 
 

 

 

 

 
 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 5 May 2021,  pp: 1022-1037  www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030510221037  Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 1033 

 

 

 

 
 

 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 5 May 2021,  pp: 1022-1037  www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030510221037  Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 1034 

 

 
 

 

 
 

 
 

 
 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 5 May 2021,  pp: 1022-1037  www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030510221037  Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 1035 

 
 

 

 

 
 

 

 

 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 5 May 2021,  pp: 1022-1037  www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030510221037  Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 1036 

 
 

 

 

 

 
 

 

 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 5 May 2021,  pp: 1022-1037  www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030510221037  Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 1037 

 

 

 
 

AUTHOR 

-M.Shobana, ME, Dhanalakshmi Srinivasan  

engineering  college 

-M.Swetha,   Department of CSE,Dhanalakshmi 

 Srinivasan engineering  college 

-T.Jeesma,   Department of CSE,Dhanalakshmi  

Srinivasan engineering  college 

I.Sudeshana, Department of CSE,Dhanalakshmi  

Srinivasan engineering  college 

-K.Rasika,   Department of CSE,Dhanalakshmi  

Srinivasan engineering  college 

 


