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ABSTRACT

Network function virtualization (NFV) is an emerging scheme to provide virtualized network
function (VNF) services for next-generation networks. However, finding an efficient way to
distribute different resources to customers is difficult. In the first half of this thesis, we deal with the
resource allocation from two aspects. First, we develop a new double-auction approach named
DARA that is used for both service function chain (SFC) routing and NFV price adjustment to
maximize the profits of all participants. To the best of our knowledge, this is the first work to adopt a
double-auction strategy in this area. The objective of the proposed approach is to maximize the
profits of three types of participants: NFV broker, customers, and service providers. Second,
multiple Walrasian Auction Graphic Model of different bundled tree nodes is proposed to maximize
the social effectiveness. It is the first work to define the virtualized service as a tree valuation in
NFV market. Moreover, we propose the relevant proof of the algorithms to ensure the correctness of
the method. With all theory considered, we conducted a comprehensive simulation to evaluate the
proposed method. In the second the thesis, we schedule other resources including deep learning as a
service and coflow scheduling for datacenter. Firstly, deep learning combining with cloud computing
is a surging technology recently which is a new paradigm called DLAS (deep learning as a service).
We formulate a competitive market between a provider and users in cloud computing and propose
two efficient decision and pricing strategies called Dealer strategies for users and the provider,
respectively. Secondly, we schedule coflow which is a collection of parallel flows, while a job
consists of a set of coflows. We take the dependency of coflows into consideration. To guarantee job
completion for performance, we formulate a deadline and dependency-based model called MTF
scheduler model with the constraints of deadline and network capacity. We consider the dependent
coflows as an entirety and propose a valuable coflow scheduling first MTF algorithm. Finally, we
conduct extensive simulations to evaluate our methods for deep learning as a service and coflow

scheduling in datacenter.
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