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Design and Evaluation of an Edge-Fog Cloud-based Hierarchical Data
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ABSTRACT

The number of capabilities of Internet of Things (IoT) devices will exponentially grow over the next years. These devices may
generafe a vast amount of time-constrained data. In the confext of loT, data management should act as a layer between the
objects and devices generating the data and the applications accessing the data for analysis purposes and services. In addition,
most of loT services will be content-centric rather than host centric to increase the data availability and the efficiency of data
delivery. loT will enable all the communication devices fo be interconnected and make the dafa generated by or associated with
devices or objects globally accessible. Also, fog computing keeps data and computatfion close fo end users af the edge of
network, and thus provides a new breed of applications and services to end users with low latency, high bandwidth, and
geographically distributed. In this paper, we propose Edge-Fog cloud-based Hierarchical Data Delivery (EFcHDQ) method that
effectively and reliably delivers loT data to associated with loT applications with ensuring time sensifivity. The proposed EFcHD?
method stands on basis of fully decentralized hybrid of Edge and Fog compute cloud model, Edge-Fog cloud, and uses
information-centric networking and bloom filters. In addition, it sfores the replica of loT data or the pre-processed feature data by
edge node in the appropriate locations of Edge-Fog cloud considering the characteristic of loT data: locdality, size, time sensitivity
and popularity. Then, the performance of EFcHD® method is evaluated through an analytical model, and is compared to fog
server-based and Content-Centric Networking (CCN)-based data delivery methods.
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