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Abstract
The Internet of things (IoT) with 34 billion connected devices by 2020 will generate more ‘big data’ than
ever. While Cloud Computing has been a viable solution for processing and analyzing very large volumes
of data, dealing with billions of live data sources continuously feeding from all “corners” of the Internet
would make it a serious bottleneck for IoT analytics in the cloud. In particular, on-demand video streaming already takes up 70% of Internet traffic. Non-stop streaming of IoT data will add substantially
more stress on the Internet if IoT applications are not deployed responsibly.
In this presentation, we discuss potential solutions for this emerging challenge as video streaming and
IoT streaming coalesce. We re-examine conventional wisdom in network design and consider a new
concept called traffic deduplication; and we present a Deduplication Overlay Network (DON) that
shows congestion can surprisingly be turned into advantage.
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Another great IoT challenge is due to ‘thing’ heterogeneity (i.e., the diversity of cameras and sensors) and
a new computation model is needed for heterogeneous data stream processing.
We discuss this capability in an IoT architecture based on a Boolean abstraction. A Boolean query-processing framework is also presented as a potential standard approach for applications to share IoT infrastructure. These features are part of ThingStore, an online ecosystem for development and deployment of IoT applications.
While an IoT environment fusing human and machine intelligence opens up a host of new opportunities,
the human teams may be overwhelmed trying to keep up with massive amount of real-time information.
This calls for new communication and collaboration tools to enable the human teams to deal with
information overload in real-time decision making. Tabletop, a virtual multimedia conferencing system, is one such environment to support teamwork in an IoT-enabled human-cyber workplace. The team
members can not only share and discuss multimedia information, but also cooperate on IoT devices as
they collaborate. A short video will be presented to demonstrate this Tabletop system.
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