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Green Computing is a recent trend towards designing, building, and
operating computer systems to be energy efficient. Data centers are
intensive consumers of energy both to power the computers and to provide
the necessary cooling. Moreover, cloud providers have magnified the
problem by building increased numbers of energy hungry data. Virtual
Machine (VM) consolidation is an effective way to improve the utilization
of resources and increase energy efficiency in cloud data centers. Most of
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overload detection. In this thesis we propose enhancement of VM
consolidation using multiple factors Regression Host Overload Detection
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Abstract

Cloud computing is an internet based computing in which a huge number of computing
virtualized resources, different infrastructures, valuable softwares and distinct
development platforms are provided in a pay as you go fashion as a service to
customers. Fast development request to computational power due to scientific, business
and web-applications mandates the production of extensive-scale data centers hence
consumes a large amount of electrical energy. Virtual Machine (VM) consolidation is a
compelling approach to enhance the resources utilization and increases the cloud data
centers energy efficiency. VM consolidation includes live migration of VMs henceforth
the capacity of exchanging a VM between physical servers with a near zero down time.
VM consolidation consists of host overload/underload detection, VM selection and VM
placement. Most of the recent VM consolidation approaches rely on CPU utilization
only for host overload detection. However, for many applications, the performance
does not rely on CPU utilization only. For applications that require communication
among services, the communication cost can also influence the overall performance.
Furthermore, there are applications require a huge amount of memory hence; memory
utilization can also influence the overall performance.

This thesis proposes enhancement of VM consolidation using multiple factors host
overload detection. Our newly developed multiple factor algorithms are based on three
parameters (CPU, Memory, Bandwidth) utilizations instead of one parameter only
(CPU utilization). First, we developed Hybrid Local Regression Host Overload
Detection algorithm (HLRHOD) that is based on local regression using hybrid factors.
It outperforms the single factor algorithms. Then we developed a multiple regression
algorithm for host overload detection. The proposed algorithm, Multiple Regression
Host Overload Detection (MRHOD), significantly reduces the energy consumption
while guaranteeing Service Level Agreements (SLA) since it gives a real indication of
host utilization. Our newly developed multiple factor algorithm is based on three
different models for the VM utilization to combine the multiple factors namely
Geometric Relation (GR), Euclidean distance (EL) and Absolute Summation (AS).
Through simulations we show that our approach reduces power consumption by 6 times
compared to single factor algorithms for random workload using MRHOD-GR. Using
Planet Lab workload traces we show that MRHOD-AS improves the ESV metric by
about 24% better than other single factor regression algorithms (LR and LRR).
MRHOD-AS is the best algorithm for enhancement of VM consolidation then
MRHOD-GR then HLRHOD.



Chapter 1: INTRODUCTION

Cloud computing causes a revolution in the IT industry by providing computing
resources taking into account user requests and pay-as-you-go premise which are refined
through virtualization, Service Oriented Architecture (SOA) and utility computing. To
manage the issue of large energy consumption, it is essential to remove inefficiencies and
waste in the manner electricity is conveyed to computing resources and in the manner these
resources are utilized to fulfill the running workloads since most of the time servers work at
10-50% of their full capacity only so by enhancing the datacenters physical infrastructure in
addition to resource management and allocation algorithms the energy consumption can be
enhanced. The energy that is consumed due to cooling cannot be minimized since cooling
IS very essential for decreasing the temperature around servers. If the temperature and heat
increases this will degrade the performance of CPU and also the applications that run on the
cloud computing environment.

1.1 Motivation

Cloud computing is a new computing paradigm with numerous exciting features like
on-demand computing resources, disposal of beginning capital and operational costs,
elastic scaling and building up a pay-as-you-go plan of action for provided services [10].
On account of this, cloud computing has gained a significant consideration amid the recent
decade. Furthermore, cloud suppliers have reacted by building expanded numbers of
energy hungry data centers so as to fulfill the growing customer’s (e.g. capacity,
processing power) needs [11]. Such datacenters do not just force autonomy and scalability
challenges on the frameworks that they control, but additionally they bring up issues with
regards to energy efficiency [12]. They expend gigantic measures of electrical energy
bringing about large amount of COz2 emissions and high operational cost. The energy
which a datacenter expends is divided into two portions [13]:

1. A static (or fixed) portion that relies on the size of the system and the type of the
component (computing, network devices and storage elements); the amount
consumed is acquired by leakage currents found in any powered system.

2. A dynamic (or variable) portion that outcomes from computing, storage and network
resources; brought on by the activity of the system and variations in clock rates.

The decrease in power consumption does not generally diminish the energy consumed
[14] since power is the rate that a system will consume electric energy while energy is the
overall amount of electric energy utilized in a particular time frame. The minimization in
power consumed causes a decrease in the expenses of the infrastructure provisioning.
Enhancing the efficiency of energy by minimizing the fixed portion and conveying more
performance proportional to the variable portion has become an extremely attractive
development and research area. It is also a superior challenge in cloud computing.

The purpose behind huge energy consumption is not only the power inefficiency of
hardware and the quantity of computing nodes, but also the inefficient usage of these hosts.



