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IDE Integrated Development Environment
IoT Internet of Things

IP Internet Protocol

JSON JavaScript Object Notation

MQTT MQ Telemetry Transport

RAM Random Access Memory

RDD Resilient Distributed Dataset

RQ Research Question

SLR Systematic Literature Review

TCP Transmission Control Protocol

TTN The Things Network

VM Virtual Machine
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Abstract

The Internet of Things (IoT) is transforming how people communicate with each other and their
environment. There is an increasing interest in [oT and its applications in various domains. One of the
most significant applications of 10T is in the development and implementation of smart cities. Within a
smart city, buildings consume a significant portion of energy and serve as a major building block for the
successful development and implementation of a smart city. In today’s world, not only is the demand to
build new buildings as smart buildings, but the focus is also to transform existing buildings into smart
buildings. Smart buildings can have hundreds or thousands of IoT sensors which generate huge amounts
of data (also known as big data). The effective management and analysis of this big data is a huge
challenge. The focus of this thesis is to address this challenge of efficiently and effectively managing
and analysing big data generated by IoT sensors in smart buildings.

This research proposes the IBDMA (Integrated Big Data Management and Analytics) framework to
address the challenge of the effective and efficient management of big data generated by IoT sensors
deployed in smart buildings. The IBDMA framework is developed using the design science research
(DSR) method. The IBDMA framework consists of a reference architecture and a metamodel. The
framework has five conceptual level elements namely 1) people, ii) process, iii) technology, iv)
information, and v) facility. The reference architecture provides an architecture for ingesting, storing,
and analysing the IoT data as well as controlling various facilities of the smart building in an automated
way. The metamodel provides details of all the elements within the smart building that enable the
management and analysis of big data and to identify the relationship between these elements.

The proposed IBDMA framework is evaluated by industry experts using an empirical evaluation
comprising practical use cases. The results of the evaluation indicate that the proposed IBDMA
framework can be considered reasonable for the efficient and effective management of data generated
by IoT sensors in the context of smart buildings. The evaluation results indicate that the IBDMA
framework is generic and can be scaled to different organisational contexts to enable the management
and analysis of big data. The IBDMA framework is intended for use in IoT, 5G, the cloud and big data
professionals as well as academics as a coherent framework with a reference architecture and a

metamodel for the management and analysis of data generated by IoT sensors in smart buildings.
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