
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP17COA-POD 
978-1-5386-1763-2 

2017 IEEE International 
Conference on Autonomic 
Computing (ICAC 2017) 

Columbus, Ohio, USA 
17-21 July 2017 



 
 
 
 
 
 
 
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:   CFP17COA-POD 
ISBN (Print-On-Demand):  978-1-5386-1763-2 
ISBN (Online):   978-1-5386-1762-5 
ISSN:                            2474-0764 
 
           
 
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 
 

 
 



2017 IEEE International
Conference on Autonomic

Computing

ICAC 2017
Table of Contents

Welcome Message from the General Chair.............................................................................................................................ix

Welcome Message from the Technical Program Chairs......................................................................................................xi

Committees.....................................................................................................................................................................................xii

Program Committee ....................................................................................................................................................................xiii

Steering Committee......................................................................................................................................................................xv

Keynotes.........................................................................................................................................................................................xvi

Session 1: Self-Managing Platforms for Data Processing
Social Fusion: Integrating Twitter and Instagram for Event Monitoring ............................................................................................1

Prasanna Giridhar, Shiguang Wang, Tarek Abdelzaher, Tanvir Al Amin, and Lance Kaplan

Self-Corrective Dynamic Networks via Decentralized Reverse Computations ................................................................................11

Evangelos Pournaras and Jovan Nikolić

Self-Tuning Resource Demand Estimation .......................................................................................................................................21

Johannes Grohmann, Nikolas Herbst, Simon Spinner, and Samuel Kounev

ExpREsS: EneRgy Efficient Scheduling of Mixed Stream and Batch Processing Workloads .........................................................27

Stathis Maroulis, Nikos Zacheilas, and Vana Kalogeraki

Wide-Area Spark Streaming: Automated Routing and Batch Sizing ...............................................................................................33

Wenxin Li, Di Niu, Yinan Liu, Shuhao Liu, and Baochun Li

Session 2: Candidates for the Karsten Schwan Best Paper Award
AccStream: Accuracy-Aware Overload Management for Stream Processing Systems ...................................................................39

Haiyang Sun, Robert Birke, Walter Binder, Mathias Björkqvist, and Lydia Y. Chen

Hierarchical Self-Tuning of Concurrency and Resource Units in Data-Analytics Frameworks ......................................................49

Gil Jae Lee and José A. B. Fortes

Efficient Utility-Driven Self-Healing Employing Adaptation Rules for Large Dynamic

Architectures .....................................................................................................................................................................................59

Sona Ghahremani, Holger Giese, and Thomas Vogel

v



Session 3: Overview of Co-Located Workshops

Poster Session
Selective Checkpointing for Minimizing Recovery Efforts of Smartphone Apps ............................................................................69

Li Li, Yunhao Bai, Xiaorui Wang, Mai Zheng, and Feng Qin

Cache-Friendly Bitmap Compression on Symmetric Multiprocessors .............................................................................................71

Alexia Ingerson, David Chiu, and Jason Sawin

Elastic Nodes for the Internet of Things: A Middleware-Based Approach ......................................................................................73

Alwyn Burger, Christopher Cichiwskyj, and Gregor Schiele

Exploring Fast Artistic Style Merging on Heterogenous Architecture .............................................................................................75

Peian Wang, Jinyun Gu, and Zichen Xu

Towards Autonomous Depth Perception for Surveillance in Real World Environments .................................................................77

Gayatri M. Behara and Vamsy P. Chodavarapu

Management of QoS-oriented Adaptation in Automobile Cruise Control Systems .........................................................................79

Arun Adiththan, Kaliappa Ravindran, and S. Ramesh

Switching ZooKeeper’s Consensus Protocol at Runtime ..................................................................................................................81

Alexander Frömmgen, Stefan Haas, Martin Pfannemüller, and Boris Kohldehofe

Session 4: Autonomic Computing for Autonomous Systems
Deep Learning with Edge Computing for Localization of Epileptogenicity Using Multimodal

rs-fMRI and EEG Big Data ...............................................................................................................................................................83

Mohammad-Parsa Hosseini, Tuyen X. Tran, Dario Pompili, Kost Elisevich,

and Hamid Soltanian-Zadeh

Smartphone Radio Interface Management for Longer Battery Lifetime ..........................................................................................93

Marco Brocanelli and Xiaorui Wang

A Reinforcement Learning-Based Framework for the Generation and Evolution of Adaptation

Rules ................................................................................................................................................................................................103

Tianqi Zhao, Wei Zhang, Haiyan Zhao, and Zhi Jin

Coverage Optimization with Connectivity Preservation for UAV Swarms Applying Chaotic

Dynamics .........................................................................................................................................................................................113

Martin Rosalie, Matthias R. Brust, Grégoire Danoy, Serge Chaumette, and Pascal Bouvry

Self-Aware Context in Smart Home Pervasive Platforms ..............................................................................................................119

Philippe Lalanda, Eva Gerber-Gaillard, and Stéphanie Chollet

Session 5: Self-Driving Clouds
ESP: A Machine Learning Approach to Predicting Application Interference ................................................................................125

Nikita Mishra, John D. Lafferty, and Henry Hoffmann

DIAL: Reducing Tail Latencies for Cloud Applications via Dynamic Interference-aware Load

Balancing .........................................................................................................................................................................................135

Seyyed Ahmad Javadi and Anshul Gandhi

vi



GOVERNOR: Smoother Stream Processing Through Smarter Backpressure ................................................................................145

Xin Chen, Ymir Vigfusson, Douglas M. Blough, Fang Zheng, Kun-Lung Wu, and Liting Hu

Network-Adaptive Scheduling of Data-Intensive Parallel Jobs with Dependencies in Clusters ....................................................155

Shaoqi Wang, Xiaobo Zhou, Liqiang Zhang, and Changjun Jiang

Reducing Power Use and Enabling Oversubscription in Multi-tenant Data Centers Using Local

Price .................................................................................................................................................................................................161

Sulav Malla and Ken Christensen

Session 6: Infrastructure Building Blocks of Autonomic Computing
CoSmart: Coordinating Smartphone with Desktop Computer for Joint Energy Savings ...............................................................167

Kuangyu Zheng, Bruce Beitman, and Xiaorui Wang

Multiverse: Easy Conversion of Runtime Systems into OS Kernels via Automatic Hybridization ...............................................177

Kyle C. Hale, Conor Hetland, and Peter Dinda

MONAD: Self-Adaptive Micro-Service Infrastructure for Heterogeneous Scientific Workflows .................................................187

Phuong Nguyen and Klara Nahrstedt

Addressing Memory Pressure in Data-intensive Parallel Programs via Container Based

Virtualization ...................................................................................................................................................................................197

Wei Chen, Jia Rao, and Xiaobo Zhou

Session 7: Autonomic Computing in the Wild
DARE: A Distributed Adaptation and Failure Recovery Framework for Software Systems .........................................................203

Emad Albassam, Jason Porter, Hassan Gomaa, and Daniel A. Menascé

Adding Self-Improvement to an Autonomic Traffic Management System ....................................................................................209

Christian Krupitzer, Julian Otto, Felix Maximilian Roth, Alexander Frömmgen, and Christian Becker

Vulnerabilities in Lagrange-Based DMPC in the Context of Cyber-Security ................................................................................215

Pablo Velarde, José M. Maestre, Hideaki Ishii, and Rudy R. Negenborn

Understanding the Computational Requirements of Virtualized Baseband Units Using

a Programmable Cloud Radio Access Network Testbed ................................................................................................................221

Tuyen X. Tran, Ayman Younis, and Dario Pompili

Ananke: A Q-Learning-Based Portfolio Scheduler for Complex Industrial Workflows ................................................................227

Shenjun Ma, Alexey Ilyushkin, Alexander Stegehuis, and Alexandru Iosup

Workshop Papers

The 2nd International Workshop on Models@run.time for Self-aware
Computing Systems
Soft-Goal Approximation Context Awareness of Goal-Driven Self-Adaptive Systems ................................................................233

Aurélien Vialon, Kenji Tei, and Samir Aknine

Mitigating the Inevitable Failure of Knowledge Representation ....................................................................................................239

Christopher Landauer

vii



A Dynamic Software Product Line Approach for Adaptation Planning in Autonomic Computing

Systems ............................................................................................................................................................................................247

Martin Pfannemueller, Christian Krupitzer, Markus Weckesser, and Christian Becker

2017 Workshop on Self-Aware Computing (SeAC 2017)
An Architecture for Self-Awareness Experiments ..........................................................................................................................255

Christopher Landauer and Kirstie L. Bellman

Learning Knowledge of Agency .....................................................................................................................................................263

Justin Brody, Samuel Levin, and Samuel Shapiro

Language Support for Modular Autonomic Managers in Reconfigurable Software Components .................................................271

Frederico Alvares, Gwenaël Delaval, Eric Rutten, and Lionel Seinturier

Self Organizing Self Managing Clouds Workshop (SOSeMC 2017)
Compression for Time Series Databases Using Independent and Principal Component Analysis .................................................279

Arnak V. Poghosyan, Ashot N. Harutyunyan, and Naira M. Grigoryan

Scalability Analysis of Cloud Software Services ............................................................................................................................285

Grunnar Brataas, Nikolas Herbst, Simon Ivansek, and Jure Polutnik

viii

The Role of Models@run.time in Autonomic Systems: Keynote....................................................................................................293
Nelly Bencomo

Author Index ................................................................................................................................................................................295




