*

e UNIVERSITY

L/

< OF TECHNOLOGY
wy SYDNEY

Performance Measurement of Cloud Service Suppliers

and Cloud Supply Chain
by Majid Azadi

Thesis submitted in fulfilment of the requirements for the degree of
Doctor of Philosophy
under the supervision of A/Prof. Farookh Khadeer Hussain as principal supervisor, Dr.

Fahimeh Ramezani as co-supervisor, Professor Ali Emrouznejad as external
supervisor and Professor Reza Farzipoor Saen as external supervisor

University of Technology Sydney
Faculty of Engineering and Information Technology

February 2021



Certificate of Authorship/Originality

I, Majid Azadi, declare that this thesis is submitted in fulfilment of the requirements for the award of Doctor
of Philosophy, in the School of Computer Science / Faculty of Engineering and Information Technology at
the University of Technology Sydney.

This thesis is wholly my own work unless otherwise reference or acknowledged. In addition, I certify that all
information sources and literature used are indicated in the thesis.

This document has not been submitted for qualifications at any other academic institution.

This research is supported by the Australian Government Research Training Program.

Signature:

Production Note:
Signature removed prior to publication.

Date: 1/02/2021



Dedication

To my beloved parents and siblings for their
encouragement which helped my dreams come true.



Acknowledgment

I would like to express my appreciation to Associate Professor Farookh Khadeer Hussain, who supervised this
Ph.D. program, for his knowledgeable comments, valuable support, appropriate guidance during difficult
times, and beneficial suggestions along the way. I want to thank Farookh for his wonderful scientific and
spiritual support during this journey and his willingness to allow my research to follow my interests. I am also
grateful to Dr. Fahimeh Ramezani, my co-supervisor, for her knowledgeable suggestions and valuable
technical advice throughout my PhD study. I would also like to express my special thanks to Professor Ali
Emrouznejad and Professor Reza Farzipoor Saen for their generous support and letting me work beside their

amazing research team.

I would like to thank my parents, the first ones who taught me, for their encouragement and support despite
the geographical distance. Pursuing a PhD would not have been possible without their love and assistance. [
express my gratitude to my siblings, all my friends and colleagues at the University of Technology Sydney

for their help and valuable comments during my study.

I also want to express my appreciation to the Faculty of Engineering and Information Technology and the
Centre for Artificial Intelligence at the University of Technology Sydney for their support during this research.
This research was also supported by the International Research Scholarship (IRS) and UTS President’s
Scholarship (UTSP) funded by the University of Technology Sydney.

I would like to thank all of my friends especially Dr. Amir Shabani, Dr. Mahdi Saki and Dr. Hadi Hosseini
for their great friendship and generous support during my PhD.

Last, but not least, a special thank you to Mrs. Michele Mooney for helping me to identify and correct grammar

and syntax problems in my publications.



Abstract

Over the past decade, cloud computing has received much consideration from both practitioners and
academics. Nonetheless, the rapid increase in the industrial use-cases of cloud computing and the sharp
increase in the number of cloud service providers (CSPs) have resulted in many challenges in performance
measurement and the selection of the optimal CSPs according to quality of service (QoS) requirements. To
date, there is no reliable approach for the performance assessment of CSPs and quantitative models are rarely
used to support such decisions. In addition, the existing approaches to CSP performance measurement suffer
from several limitations and drawbacks such as requiring complex calculations, being effort-intensive and
being time-consuming. Furthermore, the existing approaches are unable to find slight differences between
CSPs in a cloud marketplace owing to the high level of competition. These limitations are major obstacles to
applying the existing approaches to assess CSPs. To address these issues in the existing literature, the objective
of this study is to develop performance evaluation models based on the Data Envelopment Analysis (DEA)
approach that can act as a proxy for many conventional performance assessment problems in cloud computing.
The obtained results show that the models proposed in this study are extremely effective in measuring the
efficiency of CSPs. Furthermore, the proposed models can deal with different types of data simultaneously in
the efficiency measurement of CSPs and cloud supply chains, giving decision makers the ability to estimate

the performance of CSPs efficiently.

Keywords. Cloud services, Cloud service providers (CSPs), Cloud supply chain, Data Envelopment Analysis

(DEA), Network DEA, Performance measurement and selection.
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