2017 IEEE Fog World Congress
(FWC 2017)

Santa Clara, California, USA
30 October — 1 November 2017

I E E E IEEE Catalog Number: CFP17K65-POD
4 ISBN: 978-1-5386-3667-1



Copyright © 2017 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP17K65-POD
ISBN (Print-On-Demand): 978-1-5386-3667-1
ISBN (Online): 978-1-5386-3666-4

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



2017 IEEE Fog World Congress (FWC)

Fog Applications

Edge Compression of GPS Data for Mobile IoT

Joydeep Acharya (Wireless Systems Research Lab & Hitachi America Ltd., USA), Sudhanshu
Gaur (Hitachi America Ltd, USA)

An Auction Based Smart Service Robot Implemented on a Fog Computing Node

Maria B. Safianowska (National Chiao Tung University, Taiwan), Yi-Chieh Chang (Institute for
Information Industry, Taiwan), Te-Jen Wang (Institute for Information Industry, Taiwan), Chih-
Wei Huang (National Central University, Taiwan), ChingYao Huang (National Chiao Tung U.,
Taiwan)

DISCS: Secure Content Distribution in IP using Information Centric Networking

Syed Obaid Amin (Huawei, USA), Ravi Ravindran (Huawei, USA), Guogiang Wang (Huawei,
USA)

Reverse CDN in Fog Computing: The Lifecycle of Video Data in Connected and Autonomous
Vehicles

Hassnaa Moustafa (Intel, USA), Eve M Schooler (Intel Corporation, USA), Jessica Mccarthy

(Intel, European Union)

Towards Enhanced Power Grid Management via More Dynamic and Flexible Edge
Computations

David Bakken (Washington State University, USA), Alex Askerman (Washington State
University, USA), Anurag Srivastava (Washington State University, USA), Patrick Panciatici
(RTE-France, France), Maik G. Seewald (Cisco Systems, Germany), Frank Columbus (Cisco
Systems, USA), Song Jiang (Cisco Systems, USA)

Demos and Testbeds

A Demo of Application Lifecycle Management for loT Collaborative Neighborhood in the Fog

Loic Letondeur (Orange Labs, France), Francois-Gaél Ottogalli (Orange Labs, France), Thierry
Coupaye (Orange Labs, France)

Trustworthy OpenFog Computing Testbeds Developed in the Greater China Region

ChingYao Huang (National Chiao Tung U., Taiwan), John Zao (National Chiao Tung University,
Taiwan), Chih-Yuan Huang (FACA/FG BG/Foxconn, Taiwan), Kha Tho Nguyen (National Chiao
Tung University, Taiwan), Yang Yang (Shanghai Research Center for Wireless
Communications & CAS Shanghai Institute of Microsystem and Information Technology, P.R.
China), Ming-Tuo Zhou (Shanghai Research Center for Wireless Communications, unknown),
Jen-Shun Yang (Industrial Technology Research Institute, Taiwan), Yi-Huai Hsu (Industrial
Technology Research Institute, Taiwan), Yi-Chieh Chang (lll, Taiwan), Te-Jen Wang (Institute
for Information Industry, Taiwan), Raymond W. Yeung (The Chinese University of Hong Kong,
Hong Kong), Xiliang Luo (ShanghaiTech University, P.R. China)

12

18

23

31

37



Fog Architecture

A Fog-Based Service Enablement Architecture for Cross-Domain 10T Applications
Nanxi Chen (SIMIT, Chinese Academy of Sciences, P.R. China), Yang Yang (Shanghai

Institute of Microsystem and Information Technology & Shanghai Reserach Center for Wireless

Communications, P.R. China), Jin Li (SIMIT, Chinese Academy of Sciences, P.R. China), Tao

Zhang (Cisco Systems, USA)

Towards an Architecture for Evaluating and Analyzing Decentralized Fog Applications

Scott Eisele (Vanderbilt University, USA), Geoffrey Pettet (Vanderbilt University, USA),
Abhishek Dubey (Vanderbilt University, USA), Gabor Karsai (Vanderbilt University/ISIS, USA)

Toward a Converged OpenFog and ETSI MANO Architecture

Marcelo Yannuzzi (Cisco Systems, Switzerland), Rik Irons-Mclean (Cisco Systems, United
Kingdom (Great Britain)), Frank van Lingen (Cisco Systems, Switzerland), Shivani Raghav

(Cisco Systems, Switzerland), Ram Somaraju (Cisco Systems, Switzerland, Australia), Charles

Byers (Cisco, USA), Tao Zhang (Cisco Systems, USA), Anuj Jain (Cisco Systems,

Switzerland), Joel Curado (Cisco Systems, Switzerland), David Carrera (Universitat Politecnica

de Catalunya - BarcelonaTech & Barcelona Supercomputing Center (BSC), Spain), Oscar
Trullols-Cruces (BSC-CNS, Spain), Sergi Alonso (Barcelona Supercomputing Center (BSC),
Spain)

OpenFog Security Requirements and Approaches

John K Zao (OpenFog Consortium, USA), Bridget Martin (Intel, USA), Frank Michaud (Cisco,
Switzerland), Don Banks (ARM, USA), Arsalan Mosenia (Princeton University, USA), Riaz
Zolfonoon (RSA, USA), Susanto Irwan (Sensify Security, USA), Sven Schrecker (Intel, USA)

Implementing an Edge-Fog-Cloud architecture for stream data management

Lilian Hernandez (University of New Brunswick & People in Motion Lab, Canada), Monica
Wachowicz (University of New Brunswick, Canada), Hung Cao (University of New Brunswick,
Canada)

Fog Modeling and Optimization

Runtime Reconfiguration of Time-Sensitive Networking (TSN) Schedules for Fog Computing
Michael Raagaard (Technical University of Denmark, Denmark), Paul Pop (Technical

University of Denmark, Denmark), Marina Gutiérrez (TTTech Computertechnik AG, Austria),
Wilfried Steiner (TTTech Computertechnik AG, Austria)

Architectures for Coded Mobile Edge Computing
Songze Li (University of Southern California, USA), Mohammad Ali Maddah-Ali (Nokia Bell

Labs, USA), Salman Avestimehr (University of Southern California, USA)

Online Optimization for Low-Latency Computational Caching in Fog Networks

Gilsoo Lee (Virginia Tech, USA), Walid Saad (Virginia Tech, USA), Mehdi Bennis (Centre of
Wireless Communications, University of Oulu, Finland)

Alternate Distributed Allocation of Time Reuse Patterns in Fog-enabled Cooperative D2D
Networks

Shengda Jin (ShanghaiTech University, P.R. China), Zhaowei Zhu (ShanghaiTech University,
P.R. China), Ming-Tuo Zhou (Shanghai Research Center for Wireless Communications,
unknown), Yang Yang (Shanghai Institute of Microsystem and Information Technology &
Shanghai Reserach Center for Wireless Communications, P.R. China), Xiliang Luo

(ShanghaiTech University, P.R. China)

43

49

55

61

67

73

79

85

91



Online User Association and Computation Offloading for Fog-enabled D2D network

Shuang Zhao (Shanghai Institute of Microsystem and Information Technology, CAS, P.R.

China), Yang Yang (Shanghai Research Center for Wireless Communications & CAS

Shanghai Institute of Microsystem and Information Technology, P.R. China), Xiumei Yang

(Shanghai Research Center for Wireless Communications, SIMIT, P.R. China), Wuxiong Zhang
(Shanghai Research Center for Wireless Communications, P.R. China), Xiliang Luo

(ShanghaiTech University, P.R. China), Hua Qian (Shanghai Advanced Research Institute,

Chinese Academy of Sciences, P.R. China) 97

Fog Platforms

EmuFog: Extensible and Scalable Emulation of Large-Scale Fog Computing Infrastructures

Ruben Mayer (University of Stuttgart, Germany), Leon Graser (University of Stuttgart,

Germany), Harshit Gupta (Georgia Institute of Technology, USA), Enrique Saurez (Georgia

Institute of Technology, USA), Umakishore Ramachandran (Georgia Institute of Technology,

USA) 103

Practical fog computing with Seattle

Albert Rafetseder (NYU Tandon School Of Engineering, Austria), Lukas Puhringer (New York
University, USA), Justin Cappos (New York University, USA) 109

Fog Computing Middleware for Distributed Cooperative Data Analytics

Jose Clemente (University of Georgia, USA), Maria Valero (University of Georgia, USA), Javad
Mohammadpour (University of Georgia, USA), Xiang-Yang Li (University of Science and

Technology of China, P.R. China), Wen-Zhan Song (University of Georgia, USA) 116

Towards a Distributed Computing Framework for Fog

Taeyeol Jeong (POSTECH, Korea), Jaeyoon Chung (Princeton University, USA), James W.
Hong (POSTECH, Korea), Sangtae Ha (University of Colorado Boulder, USA) 122

FogStore: Toward a Distributed Data Store for Fog Computing

Ruben Mayer (University of Stuttgart, Germany), Harshit Gupta (Georgia Institute of

Technology, USA), Enrigue Saurez (Georgia Institute of Technology, USA), Umakishore

Ramachandran (Georgia Institute of Technology, USA) 128






