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Abstract

The diversity of Internet of Things (IoT) infrastructures and the heterogeneity
of their computational components, together with the scale of the IoT systems
rises challenges for the loT applications deployment. As a result, the IoT is
becoming an increasingly important domain, here is more and more need for the
automation of [oT system deployment as the manual deployment is error-prone,
time-consuming, and expensive.

This thesis provides an integrated framework to cope with these challenges
where the process of the deployment of the IoT applications can be performed in
an efficient and flexible way. A new approach is proposed and implemented that
facilitates the modeling of a distributed IoT system and an automated application
deployment in various run-time environments. Our goal is to minimize the
developer’s effort to deploy the distributed IoT application run on a number of
distinct infrastructures including local devices and the cloud while providing and
utilizing a simple description of the application and system components of the
IoT application and environment.

In the proposed approach, a deployable model is generated for the distributed
IoT systems that is based on simplified, user-friendly declarative description of
the smart devices’ communication, configuration, installation and computation
with the [oT system parts. It uses the Ansible-based YAML (Yet Another Markup
Language) description for modeling and implementing the deployable IoT
system. The deployment of a real developed IoT system is automated by utilizing
the simple description of the application and system components of the IoT
application on various infrastructures including the cloud.

In this proposed system, with real use case scenarios including a number of
sensors, Raspberry Pi (RP1), local Personal Computer (local PC) and two clouds
to show its feasibility and validity. In the first scenario an instance of Amazon

Web Services (AWS) cloud infrastructure is used to host the part of IoT
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application to process and store the collected data while in the second scenario,
ThinkSpeak cloud is used to store and visualise the data. Finally, an evaluation of

the proposed approach is performed by conducting a number of experiments.
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