
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP2083U-POD 
978-1-7281-1100-1 

2020 IEEE International 
Conference on Cloud  
Engineering (IC2E 2020) 

Sydney, Australia 
21 – 24 April 2020 



 
 
 
 
 
 
 
Copyright © 2020 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:   CFP2083U-POD 
ISBN (Print-On-Demand):  978-1-7281-1100-1 
ISBN (Online):   978-1-7281-1099-8 
 
           
 
 
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 
 

 
 



2020 IEEE International
Conference on Cloud
Engineering (IC2E)
IC2E 2020

 Table of Contents
 

 
 

 
 

 
 

Message from the Program Chair  viii
Organizing Committee  ix

IoT Applications

IoTWC: Analytic Hierarchy Process Based Internet of Things Workflow Composition System  1
      Yinhao Li (Newcastle University), Devki Nandan Jha (Newcastle
      University), Gagangeet Singh Aujla (Newcastle University), Graham
      Morgan (Newcastle University), Albert Y. Zomaya (University of
      Sydney), and Rajiv Ranjan (Newcastle University)

CloudPush: Smart Delivery of Push Notification to Secure Multi-User Support for IoT
Devices  11
      Md. Shamsul Arifin Mozumder (Samsung R&D Institute Bangladesh Ltd.)
      and Muhammad Abdullah Adnan (Bangladesh University of Engineering and
      Technology (BUET))

Mobile Edge Computing

Smart Food Scanner System Based on Mobile Edge Computing  20
      Bahman Javadi (Western Sydney University), Quoc Lap Trieu (Western
      Sydney University), Kenan M. Matawie (Western Sydney University), and
      Rodrigo N. Calheiros (Western Sydney University)

MDInference: Balancing Inference Accuracy and Latency for Mobile Applications  28
      Samuel S. Ogden (Worcester Polytechnic Institute) and Tian Guo
      (Worcester Polytechnic Institute)

EdgeSum: Edge-Based Video Summarization with Dash Cams  40
      Jayden King (Macquarie University), Lily Huang (Macquarie University),
      Di Wu (Sun Yat-Sen University), Yipeng Zhou (Macquarie University),
      and Young Choon Lee (Macquarie University)

Energy-Aware Resource Management in Vehicular Edge Computing Systems  49
      Tayebeh Bahreini (Wayne State University), Marco Brocanelli (Wayne
      State University), and Daniel Grosu (Wayne State University)

v



 
 

 
 

 
 

Multi-Tenant Computing

Facilitating Plausible Deniability for Cloud Providers Regarding Tenants' Activities using
Trusted Execution  59
      Dan O’Keeffe (University of London), Asma Vranaki (University of
      Bristol), Thomas Pasquier (University of Bristol), and David Eyers
      (University of Otago)

Perseus: Characterizing Performance and Cost of Multi-tenant Serving for CNN Models  66
      Matthew LeMay (Worcester Polytechnic Institute), Shijian Li (Worcester
      Polytechnic Institute), and Tian Guo (Worcester Polytechnic Institute)

uPredict: A User-Level Profiler-Based Predictive Framework in Multi-Tenant Clouds  73
      Hamidreza Moradi (The University of Texas at San Antonio), Wei Wang
      (The University of Texas at San Antonio), Amanda Fernandez (The
      University of Texas at San Antonio), and Dakai Zhu (The University of
      Texas at San Antonio)

Edge Intelligence

Data Flow Dependent Component Placement of Data Processing Cloud Applications  83
      Michael Zimmermann (University of Stuttgart), Uwe Breitenbücher
      (University of Stuttgart), Kálmán Képes (University of Stuttgart),
      Frank Leymann (University of Stuttgart), and Benjamin Weder
      (University of Stuttgart)

Realising Edge Analytics for Early Prediction of Readmission: A Case Study  95
      Yucen Nan (The University of Sydney), Wei Li (The University of
      Sydney), Feng Lu (Huazhong University of Science and Technology),
      Flavia C. Delicato (Fluminense Federal University), and Albert Y.
      Zomaya (The University of Sydney)

Hedge Your Bets: Optimizing Long-Term Cloud Costs by Mixing VM Purchasing Options  105
      Pradeep Ambati (University of Massachusetts Amherst), Noman Bashir
      (University of Massachusetts Amherst), David Irwin (University of
      Massachusetts Amherst), Mohammad Hajiesmaili (University of
      Massachusetts Amherst), and Prashant Shenoy (University of
      Massachusetts Amherst)

RLSK: A Job Scheduler for Federated Kubernetes Clusters Based on Reinforcement Learning  116
      Jiaming Huang (Sun Yat-sen University), Chuming Xiao (Sun Yat-sen
      University), and Weigang Wu (Sun Yat-sen University)

Blockchain & Security

On the Scalability of Blockchain Systems  124
      Nasrin Sohrabi (RMIT University) and Zahir Tari (RMIT University)

Decentralized Runtime Monitoring Approach Relying on the Ethereum Blockchain
Infrastructure  134
      Ahmed Taha (STRD), Ahmed Zakaria (STRD), Dongseong Kim (University of
      Queensland), and Neeraj Suri (Lancaster University)

vi



 
 

Serverless Computing

WLEC: A Not So Cold Architecture to Mitigate Cold Start Problem in Serverless Computing  144
      Khondokar Solaiman (Bangladesh University of Engineering and
      Technology (BUET)) and Muhammad Abdullah Adnan (Bangladesh University
      of Engineering and Technology (BUET))

The Ifs and Buts of Less is More: A Serverless Computing Reality Check  154
      Jörn Kuhlenkamp (Information Systems Engineering - TU Berlin),
      Sebastian Werner (Information Systems Engineering - TU Berlin), and
      Stefan Tai (Information Systems Engineering - TU Berlin)

Characterizing Public Cloud Resource Contention to Support Virtual Machine Co-Residency
Prediction  162
      Xinlei Han (Amazon), Raymond Schooley (University of Washington
      Tacoma), Delvin Mackenzie (University of Washington Tacoma), Olaf
      David (Colorado State University), and Wes J. Lloyd (University of
      Washington Tacoma)

Towards Non-Intrusive Software Introspection and Beyond  173
      Apoorve Mohan (Northeastern University), Shripad Nadgowda (IBM T.J.
      Watson Research Center), Bhautik Pipaliya (Northeastern University),
      Sona Varma (Northeastern University), Sahil Suneja (IBM T.J. Watson
      Research Center), Canturk Isci (IBM T.J. Watson Research Center), Gene
      Cooperman (Northeastern University), Peter Desnoyers (Northeastern
      University), Orran Krieger (Boston University), and Ata Turk (State
      Street Corporation)

Author Index  185

vii




