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Developing an Analytics Everywhere Framework for the
Internet of Things

Abstract

Despite many efforts on developing protocols, architectures, and physical
infrastructures for the Internet of Things (IoT), previous research has failed to fully
provide automated analytical capabilities for exploring IoT data streams in a timely
way. Mobility and co-location, coupled with unprecedented volumes of data streams
generated by geo-distributed [oT devices, create many data challenges for extracting
meaningful insights. This research work aims at exploring an edge-fog-cloud
continuum to develop automated analytical tasks for not only providing higher-level
intelligence from continuous [oT data streams but also generating long-term predictions
from accumulated IoT data streams. Towards this end, a conceptual framework, called
“Analytics Everywhere”, is proposed to integrate analytical capabilities according to
their data life-cycles using different computational resources. Three main pillars of this
framework are introduced: resource capability, analytical capability, and data life-cycle.
First, resource capability consists of a network of distributed compute nodes that can
handle automated analytical tasks either independently or in parallel, concurrently or in
a distributed manner. Second, analytical capability orchestrates the execution of
algorithms to perform streaming descriptive, diagnostic, and predictive analytics.
Finally, data life-cycles are designed to manage both continuous and accumulated IoT
data streams. The research outcomes from a smart parking and a smart transit scenario
have confirmed that a single computational resource is not sufficient to support all
analytical capabilities that are needed for loT applications. Moreover, the implemented
architecture relied on an edge-fog-cloud continuum and offered some empirical
advantages: (1) on-demand and scalable storage; (2) seamlessly coordination of
automated analytical tasks; (3) awareness of the geo-distribution and mobility of IoT
devices; (4) latency-sensitive data life-cycles; and (5) resource contention mitigation.
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Home of the School of Graduate Studies, Sir Howard Douglas Hall was designed by
JE. Woolford in 1825 and is the oldest university building in Canada still in use.

The University of New Brunswick recognizes that the university sits on traditional Wolastogey territory.
The river that runs right by our university — the St. John River — is also known as Wolastog,
along which live the Wolastogivik -- the people of the beautiful and bountiful river.
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