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Abstract 
 

A global digitization advancement and deployment of a huge number of web and mobile 

applications increase the need for cloud-based solutions and data centers. A rise in the number of 

internet users also requires more data centers. The increasing demand of data centers simultaneously 

needs a huge amount of energy for data center operation and on another end, it emits an enormous 

amount of CO2. Several approaches have been proposed by researchers to reduce energy 

consumption. The problem with existing work is it is compromised with important factors like 

Quality of Service, SLA violation, and system performance. 

The thesis proposes various methods: VM Relocation, Host selection and VM migration, Task 

submission and VM placement, Load-Aware VM placement, and Overloaded/Underloaded host 

selection. VM Relocation method helps to minimize VM relocations compared to traditional 

methods. Host selection and VM migration method decreases the number of VM migration and 

reduces energy consumption compared to threshold method. Task submission and VM placement 

method improve overall response time as well as data center processing time that helps to optimize 

system performance. Load-Aware VM placement method significantly decreases VM migration and 

increases mean time before VM migration that in turn helps to reduce energy and associated cost. 

Adapting queue-based mechanism in Load-Aware VM placement method achieves complete 

workload execution to gain QoS and to retain SLA in cloud system. Overloaded/Underloaded host 

selection method identifies overloaded and underloaded hosts. This method does not allow to assign 

additional workload. Also, does not grant permission to place VM if the host is either overloaded or 

underloaded which improves QoS and reduces energy consumption for hosts.  

VM Relocation, Host selection and VM migration, Task submission and VM placement, Load-

Aware VM placement methods stated to reduce virtual machine migration, save energy, and 

increase the value of mean time for better performance. Overloaded/Underloaded host selection 

method stated to improve system performance and maintain SLA. 

This PhD Thesis would be useful to optimize performance and to reduce the energy consumption for 

cloud system. 
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