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ABSTRACT

Over the last few years, industrial-based economy is transforming rapidly to a services-
based economy. Especially, cloud-based services sector has shown a tremendous growth
underlining need for studying this sector in detail and applying supply chain principles

(already proven in physical goods supply chain) to it.

This thesis investigates capacity coordination in cloud-based services supply chain. A
model is developed to represent a global cloud-based services supply chain incorporating
services specific factors like over-capacity cost and higher degree of substitution resulting
in flexibility to meet unplanned demand. It provides discussion and application of various
contracts in a two-stage single period services supply chain. It analyzes cloud-based
services supply chain under various assumptions on demand profile and sensitivity (or lack
thereof) to factors such as price, marketing and quality. Further, this problem is studied
under various models of cooperation (or non-cooperation) and power. Additionally, some
of widely used contracting mechanisms are studied and side-payment contract parameters

are derived for stable equilibrium conditions.

Further, the research also studies the problem of surplus allocation in a coordinated supply
chain. Especially, it focuses on the impact of bargaining powers of firms in supply chain
coordination, and studies selected aspects of bargaining powers namely impatience,

breakdown probability and outside options.

The thesis finds several key insights for the researchers and practitioners in this area
around adverse impact of over-capacity cost on demand, positive effect of delivery team'’s
exposure to market on contracting terms and better understanding of efficient frontiers for

selected contracting mechanism.

Cloud computing offers "pay as you go" IT services to users world-wide. To enable this,
resource provider host myriad applications from various domains, and there is a rising

phenomenon of mega data centers. These data centers hosting cloud applications consume



huge amounts of electrical energy, contributing to high operational costs and carbon
footprints. This thesis studies the problem of tactical resource allocation in cloud and
develops a model to assign service requests to servers for maximizing time-sensitive

customer utility.

Next, we analyze and study blockchain-based cloud services. We identify and analyze
various critical success factors (CSFs) that can facilitate success of blockchain-based cloud
services. Further, a framework for blockchain-based cloud services has been developed,
wherein the hierarchical inter-relationships between CSFs have been identified. CSFs have
been presented and interpreted using total interpretive structural modeling (TISM). Cross-
impact matrix multiplication applied to classification analysis has been further employed to

identify the driving power as well as dependence power of these CSFs.

The thesis derives multiple interesting insights and closed-form equations for potential
application in services coordination and resource management. Further, a structural model
for blockchain-based cloud services has been developed. An automated software agent can
be built leveraging the closed-form equations developed in the thesis to help in areas such
as (a) optimal capacity investment decision, b) devise coordinating contracts, and c)
optimal profit splits in a cloud or e-commerce setting. Further, insights from this work can

be leveraged by academia and practitioners in the cloud-based services supply chain.
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