STIDS 2016 Invited Talk:
A Whistle-stop Tour of Ontology-based Solutions to Improve
Situational Awareness for a Dull, Dirty, Diverse IoT

Dr. Leo Obrst and Dr. Mark Underwood

Abstract

The Internet of Things is already an awkward, overly confident adolescent learning to get along with the rest of
computing society. When a 2005 paper asking for “Sympathy for the Sensor Network Debugger” was presented
(Ramanathan et al., 2005), Juniper Network’s recent estimate of 38 billion connected things would have seemed
farfetched. IoT is not new. The old: closed real time sensor-edge networks, distributed computing, loosely coupled
heterogeneous networks, bridge-building across disparate domains, software that reasons about real world events.
But a lot is new. Streaming data platforms (Paypal, Prometheus, etc), software-defined networks, ready access to
cloud-based reasoning APIs. In this talk we take a whistle-stop tour of use cases around a single family of sensors:
the smart humidistat (e.g, Ecobee Si, Honeywell VisionPro and FocusPro). We identify the issues raised by the use
case family and suggest aspects of those issues best addressed by ontology-based solutions. We conclude by citing
opportunities to integrate ontologies into model-based engineering approaches, highlighting lessons from the 2015
Ontology Summit (Underwood et al., 2015). Domain models are needed for chillers, data centers, refrigeration
units, etc. Cross-domain models are needed to “import” external events such as weather or temperature, and to rea-
son about time and duration in terms that make sense for a local context. Manufacturer-supported (or, for widely-
adopted consumer products, crowdsourced) models are needed to address subtle, implementation-specific man-
agement of battery life, calibration, duty cycle, performance range and maintenance best practices. At the whis-
pered-about edge of the conversation about IoT, ontologies can be integrated with simulation, test and resilience
exercises. [oT likely piles a layer of added complexity over nontrivial enterprise applications. Existing software
design life cycle (SDLC) practices aren’t much help.
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