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To speed up adoption and benefit from Internet of Things (loT) services, the
future 1oT should evolve organically on top of the existing Internet. This research project focuses on
the two main emerging technologies (i.e., SDN and cloud computing) for efficiently and resiliently
allocating networking and computing resources in the loT. We first investigate the capability of the two
and other evolvable technologies in a future context. Moreover, we aim to devise new methods that rely on
the aforementioned technologies. To this end, we have proposed more efficient protocols, architecture, to
meet the diverse requirements.




The future Internet of Things (1oT) will
enable a plethora of new beneficial services
for society. To speed up adoption and benefit
from loT services, the future IoT should
evolve organically on top of the existing
Internet.  However, the Internet is not
designed for the scale and requirements of
location

awareness, resilience, etc.). Generaly, the

the loT (i.e, low latency,
data in 10T services should be effectively
delivered and consumed in close proximity to
where it was produced. The |oT issues lead to
an overarching challenge how to devise
novel methods, which are based on the
effectively
managing networking and computing in the

existing technologies, for
loT services. Specifically, in this research we
rely on two major technologies which are
Software Defined Networking (SDN) and
cloud computing. SDN, which separates
control and data planes on a device, is a
candidate for solving the networking
challenge. On the other hand, the cloud
elastic
computational demands, is for the computing

computing,  which  supports
challenge. The objectives of this research is
to explore the orchestration of the two
technologies that includes novel, efficient

functionality for the loT.

This
orchestration can be leveraged to satisfy the

research investigates how the
requirements of the loT services. The key
idea is to bring the orchestration closer to the
loT devices. In particular, we focus on three

important  aspects: i) feadsibility of
orchestration at the at the level of access
network, ii) exploration of SDN and

supporting technologies on wireless devices
in 10T, iii) resilience and scalability of SDN

in large scale networks.

For investigating the feasibility, we have
focused on the state-of-the-art technologies
for SDN (eg.,
computing (e.g.,

OpenFlow) and cloud
OpenStack).
within a short period, the fast growing

However,

communities in both technologies not only
prove the feasibility but also enables the
adoption. For example, similar concepts
(eg., fog
computing).

have been commerciaized
edge
Therefore, we switch the focuses on the

computing, mobile
others.

() For the
technologies for

evolvable  supporting
loT, we have studied
emerging technologies under the different
requirements. Specifically, under the energy
efficient requirement, the energy harvesting
for sensor network is investigated. Moreover,
under throughput and resilience
requirements, we solve by using concurrent
transmissionsin Wi-Fi networks.

(2) For scalability and resilience, we have
studied the importance of extending SDN to
a data plane (i.e., a wireless device) for
and scaability. We

various

resilience have
investigated aspects
provided by the SDN technology in different
scales. Additionally, we have researched the
limitations of control planes and methods to

resilient

bypass them

(1) For the supporting technologies for 10T
devices, we have proposed a hovel medium
access control protocol for energy-harvesting
wireless sensor networks. The protocol that
adopts asynchronous receiver invitation,
packet concatenation let energy-harvesting
nodes keep energy neutral operation. On the

other hand, our proposa of combining



virtual Wi-Fi, policy routing, and multipath

TCP on aWi-Fi client significantly enhances

throughput

and effectively  achieves

handover.

(2) For scalability and resilience, we have

proposed to extend the usage of SDN to end

wireless devices. The extension not only

improves network management but aso

flexibility. It enables the concurrent use of

several wireless interfaces and networking

stacks. We have aso

investigated the

resilience capability SDN at various scales

ranging from a device to a large network.

Finally, we propose a novel control channel
for SDN-based wireless networks that is
resilient and scalable.
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