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Abstract

As the dependence on our society and economy on cloud computing increases, so does
the realization that the academic research community cannot be shut out from
contributing to the design and evolution of this critical infrastructure. In this talk, I will
present the vision for an alternative vision — that of an Open Cloud eXchange (OCX) — a
public cloud marketplace, where many stakeholders, rather than just a single cloud
provider, participate in implementing and operating the cloud, thus creating an ecosystem
that will bring the innovation of a broader community to bear on a much healthier and
more efficient cloud marketplace. Specifically, I will focus on the question of how to
design mechanisms that deliver verifiable SLA attributes along dimensions of
performance, reliability, security, and economic utility, and how to expose tradeoffs
along these dimensions to cloud customers in ways that are both practical and usable. I
will overview three CloudCommons projects (http://csr.bu.edu/cc) aiming to develop
approaches seeking to build trust in the economic utility of laaS marketplaces. I will start
by presenting a periodic model for the expressive specification of elastic cloud supply
and demand. This model allows SLAs to leverage a granular representation of cloud
resources, exposing flexibilities that enable providers to safely transform SLAs from one
form to another for efficient workload colocation. Next, I will show that expressive SLAs
facilitate the emergence of an efficient, trustworthy marketplace, by presenting three
game-theoretic mechanisms for cloud resource management. The first mechanism
enables selfish parties to collocate their workloads in an attempt to minimize the
individual costs they incur to secure the shared cloud resources necessary to support their
application SLAs. The second mechanism enables rational parties to coordinate their use
of a shared resource so as to maximize their individual utilities by creating a marketplace
for trading usage rights. The third mechanism enables dynamic pricing of IaaS clouds in
a way that ensures efficient utilization of providers' resources, while guaranteeing
rational fairness to all customers. For all these models and mechanisms, and in addition to
various analytical results, I will present experimental evaluations of deployed
CloudCommons prototypes and services that confirm their predicted utilities. Also, I will
summarize current efforts aiming to set up an Open Cloud eXchange (OCX) prototype
within the Massachusetts Green HPC Center.
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