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Abstract 
The introduction and rapid expansion of Cloud 

Computing in recent years has seen a significant change 

in the Information Technology sector. Computing is 

being transformed into a model consisting of services 

that are commoditized similar to utilities. Cloud 

Computing service providers are offering computing 

power on demand and consumers are utilizing these 

services to deliver always live, scalable applications that 

only consume the computing power they need. Service 

providers are having to construct and maintain large 

datacenters throughout the global in order fulfil the 

demand. As these datacenters grow, so too does the 

energy consumption, and studies have shown that these 

datacenters now consume up to 2% of the world’s 

electricity [1][2]. There is significant research being 

carried out on how to reduce the energy consumed within 

datacenters both within industry and research. This 

thesis highlights some of the research and progress made 

within the field and identifies an area that will contribute 

towards the research. 

 

1. Introduction 
This thesis identifies Virtual Machine Migration 

(VMM), a specific technique used within the operation 

of datacenters that consumes a significant percentage of 

energy and has potential for optimization. An algorithm 

is proposed that detects bandwidth within a datacenter 

and limits the use of VMM based on the calculated 

results [3][4]. The newly proposed algorithm calls for a 

bandwidth hotspot detector to be developed which will 

calculate the bandwidth utilization for each available 

server in a datacenter at regular intervals. If the 

bandwidth utilization is above a defined limit, Virtual 

Machines (VM) on the server are migrated to a less 

utilized server. The algorithm is then compared with the 

LrMmt algorithm, which is a widely used algorithm for 

VMM policy. 

 

2. Methodology 
As it would be unfeasible to evaluate the proposed 

algorithm against the LrMmt algorithm in a real 

datacenter, a simulation toolkit is required. CloudSim 

(Figure 1) [5], a framework for modelling and simulation 

of Cloud Computing infrastructures and services is used, 

as it is a popular and accurate simulation toolkit used 

within the Cloud Computing research community.  

 

 

 

3. Aims and Objectives 
The ultimate aim of this thesis is to contribute to the 

current research intended to help reduce the amount of 

energy consumed by virtualized datacenters. In order to 

achieve this a number of sub goals much be established.  

Firstly, an in depth study of the current research 

within Cloud Computing, virtualized datacenters and the 

energy efficiency techniques used in both these fields 

will be undertaken. This research will create a strong 

understanding of the principle fields being studied in this 

thesis.  

Secondly, a deep knowledge of the simulation 

framework will be required in order to create accurate 

simulations of virtualized datacenters and to understand 

the results returned by the framework. 

Finally, an understanding of the VMM process is 

paramount. When an algorithm is being proposed, all 

factors of the VMM process must be known and 

understood in order for a realistic and successful 

algorithm to created and tested.  

 

 
Figure 1. Layered CloudSim Architecture 
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