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Foreword

It gives me a pleasure to write a foreword for this book and gives me an honour to
congratulate the authors of this book for a job well done. This is a timely pre-
sentation, and the scope of the topics covered in the book provides the reader with
up-to-the-moment resources in the area of Cloud resource provisioning.

Cloud computing, a business model of computing, has revolutionized the world
by its enormous benefits. Cloud computing resources such as CPU, memory,
storage, network are available on demand, and anyone can avail these services on a
subscription basis. Cloud computing is a business model of computing unlike grid
and cluster, so pricing of the Cloud resources can act as a lever to control the
wastage of the computing resources. At present, most of the Cloud services are
being offered using static pricing. The drawback with static pricing is its
non-compliance of demand and supply principle of economics resulting in an
inefficient control of the utilization of computing resources. Dynamic pricing is
obviously a better solution for this problem.

Amazon proved that auction results in the efficient allocation of resources
compared to static pricing. It is beneficial to both Cloud providers and Cloud
customers. But, to my best knowledge, besides Amazon, no provider is offering
resources using auction mechanism. This area needs proper attention from pro-
fessionals and academicians to identify the suitable reasons for this and offer
remedies. Recently, Google took a step forward and started offering virtual
machines using dynamic pricing on a trial basis. I have proposed resource provi-
sioning models that apply auction. Professor Vidyarthi is also an active researcher
and with his group members has proposed a good number of models that apply
auction. What is lacking is an organized literature that motivates researchers in the
field of Cloud computing to contribute in this area further.

This book introduces auction mechanism for resource provisioning in Cloud
computing. The aim of this book is to provide a structured literature of auction
based on Cloud market to attract academicians and professionals to contribute in
this area. Since various models have also been proposed, it will help readers to
formulate the Cloud resource allocation problem using auction. This book also
discusses challenges in detail, and the reader will be able to understand them.
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In fact, various ingredients of auction-based Cloud market have been combined at
one place.

It is to emphasize that auction-based Cloud market needs expertise from both
computer scientists and economists. It provides a good opportunity for interdisci-
plinary research. The developed services must reach the society; otherwise, it would
be a failure. This book will act as a bridge between computer scientists with
specialization in Cloud computing and economists with specialization in resource
allocation using auction.

Melbourne, Australia Dr. Rajkumar Buyya
Redmond Barry Distinguished Professor

Director, Cloud Computing and Distributed
Systems (CLOUDS) Lab, School of Computing

and Information Systems
The University of Melbourne
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Preface

Cloud computing, a business model of computing, has revolutionized the world by
its enormous benefits. Computing resources such as CPU, memory, storage are
available in the form of services online, and one can avail these services on pay-
ment. In 2006, Amazon launched various types of Cloud services and named it
Elastic Compute Cloud (EC2). This step accelerated the well acceptance of the
Cloud services and established a whole new market of the computing resources.
A good number of service providers joined the Cloud bandwagon and started
offering various types of Cloud services in order to attract the customers. Of all the
early service providers, a common attribute was the pricing of these services as it
was based on the principle of static pricing. Various services were available in the
Cloud, but at fixed rates. These service providers increased their infrastructure to
cater more number of Cloud customers. A common problem, encountered by most
of these providers, was less number of requests at off-peak period which kept most
of the infrastructure idle. Though virtualization is the main ingredient for creating
Cloud services in order to best utilize the resources, even to run virtual machines of
low power a physical machine with substantive power is needed. Various profes-
sionals argued that scheduling policies can be designed to handle the challenge of
wastage of computing resources, but it was observed that scheduling alone would
not suffice. Unlike grid and cluster, an important characteristic of Cloud computing
is its business model of computing in which pricing of the resources acts as a lever
to control the wastage of the computing resources. Thus, the main drawback with
static pricing was its non-adherence to the demand and supply principle of eco-
nomics, making it difficult to control the better utilization of the computing
resources. Dynamic pricing is naturally a better option for the pricing of such
resources.

Although researchers across have suggested various approaches to implement
dynamic pricing, perhaps industries are not ready to accept so. It is because of the
ease of static pricing; it is very simple in nature and more understandable to the
customers. In 2009, Amazon took a bold step and launched a type of instance (i.e.
virtual machine) which would be available using spot mechanism, a type of auction.
Cloud customers were smart enough to understand this, as reduction in price is a
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motivating factor. Since then, Amazon has created a glorious history of spot
instances (read on Amazon EC2 on huge reduction in price paid by Cloud cus-
tomers using spot instances). The crucial issue with spot instance, which makes it
more reasonable and cheaper for Cloud customer, is non-guarantee of resources as
Amazon may take back the allocated spot instances whenever there is a shortfall
of the resources assigned using static pricing. This issue warrants smartness from
the customers in terms of fault tolerance schemes.

Amazon proved that auction has the ability of effective allocation of resources as
compared to static pricing. It is beneficial to both Cloud providers and Cloud
customers. Unfortunately, except Amazon to our best knowledge, no other provider
offers the Cloud resources using auction mechanism. Therefore, proper attention is
warranted from the Cloud professionals and academicians to identify the appro-
priate reasons for this and suggest best remedies for the promotion of applying
auction for the Cloud resources. Recently, Google started offering pre-emptive
virtual machines similar to Amazon spot instances, though on a trial basis.

While making a survey on resource allocation, using auction in Cloud com-
puting, it is observed that very few researchers have contributed significantly in this
area of research. What majorly lacks is well-organized structured literature that can
motivate the researchers, working in the area of Cloud computing for more sig-
nificant contribution.

This book is intended to offer an organized literature that deliberates on auction
mechanism for resource provisioning and pricing in Cloud computing. Chapter 1
introduces the fundamental knowledge of Cloud computing that will help naïve in
the field of Cloud computing to cultivate sufficient background for understanding
Cloud computing, Cloud market, and how pricing acts as a lever, i.e. how eco-
nomical approaches can be applied for the allocation of computing resources and
most importantly why auction is significant in Cloud computing. Chapter 2 pro-
vides a comprehensive study of auction, available in the literature, and describes its
various types to be applied in the different market scenarios. As literature reports
only few types of auction in Cloud computing, this chapter generates sufficient
motivation to identify different Cloud market scenarios in which various types of
auction can be used. First two chapters are the prerequisites for those readers who
are novice in Cloud computing and therefore may be skipped by those equipped
with sufficient background in Cloud and auction. Auction has generally been cat-
egorized into three classes based on the role of customer and provider: forward
auction, reverse auction and double auction. A detailed description of forward
auction in Cloud computing has been provided in Chap. 3, of reverse auction in
Chap. 4 and of double auction in Chap. 5. These three Chaps. 3, 4 and 5, discuss the
advantages and disadvantages of the corresponding auction types along with the
detailed framework and a model that provides sufficient background to the
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researchers in order to understand and formulate resource allocation problem using
auction under various Cloud market scenarios. Chapters 3, 4 and 5 also enlist open
research issues to be considered as a potential research problem for the researchers.
Chapter 6 summarizes and concludes this brief.

Varanasi, India Gaurav Baranwal
New Delhi, India Dinesh Kumar
New Delhi, India Zahid Raza
New Delhi, India Deo Prakash Vidyarthi
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