
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP16COA-POD 
978-1-5090-1655-6 

2016 IEEE International 
Conference on Autonomic 
Computing (ICAC 2016) 

Wuerzburg, Germany 
17-22 July 2016  



 
 
 
 
 
 
 
Copyright © 2016 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 publication is a representation of what appears in the IEEE 
Digital Libraries.  Some format issues inherent in the e-media version may 
also appear in this print version.  
 
 
IEEE Catalog Number:   CFP16COA-POD 
ISBN (Print-On-Demand):  978-1-5090-1655-6 
ISBN (Online):   978-1-5090-1654-9 
 
 
 
           
 
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 

 
 
 



2016 IEEE International
Conference on Autonomic

Computing

ICAC 2016
Table of Contents

Welcome Message from the General Chair..............................................................................................................................x

Message from the Technical Program Chairs.......................................................................................................................xii

Organizing Committee................................................................................................................................................................xiv

Program Committee......................................................................................................................................................................xv

Steering Committee....................................................................................................................................................................xvii

External Reviewers....................................................................................................................................................................xviii

In Memoriam: Karsten Schwan.................................................................................................................................................xix

Sponsors..........................................................................................................................................................................................xx

Keynotes
ROSETTA: The Challenge of Escorting a Comet and Landing on Its Surface ..................................................................................1

Klaus Schilling

Addressing Assurance for Self-Adaptive Systems in the Face of Uncertainty ...................................................................................2

Betty H. C. Cheng

Building Autonomic Systems for IT Service Management ................................................................................................................3

Yixin Diao

Cyber-Physical Control of Road Freight Transport ............................................................................................................................4

Karl H. Johansson

Session 1: Infrastructure for Autonomic Computing
NetKV: Scalable, Self-Managing, Load Balancing as a Network Function .......................................................................................5

Wei Zhang, Timothy Wood, and Jinho Hwang

FESAS IDE: An Integrated Development Environment for Autonomic Computing .......................................................................15

Christian Krupitzer, Felix Maximilian Roth, Christian Becker, Markus Weckesser, Malte Lochau,

and Andy Schürr

On Efficiency and Scalability of Software-Defined Infrastructure for Adaptive Applications ........................................................25

Nasim Beigi-Mohammadi, Hamzeh Khazaei, Mark Shtern, Cornel Barna, and Marin Litoiu

Adaptive Block and Batch Sizing for Batched Stream Processing System ......................................................................................35

Quan Zhang, Yang Song, Ramani R. Routray, and Weisong Shi



Session 2: Data Parallelism
Prophet: Scheduling Executors with Time-Varying Resource Demands on Data-Parallel

Computation Frameworks .................................................................................................................................................................45

Guoyao Xu, Cheng-Zhong Xu, and Song Jiang

Hadoop Performance Self-Tuning Using a Fuzzy-Prediction Approach ..........................................................................................55

Gil Jae Lee and José A. B. Fortes

ChEsS: Cost-Effective Scheduling Across Multiple Heterogeneous Mapreduce Clusters ...............................................................65

Nikos Zacheilas and Vana Kalogeraki

Session 3: Optimizing Clouds
A Distributed Framework for Carbon and Cost Aware Geographical Job Scheduling in a Hybrid

Data Center Infrastructure .................................................................................................................................................................75

A. Hasan Mahmud and S. S. Iyengar

Autonomic Resource Management for Optimized Power and Performance in Multi-tenant

Clouds ................................................................................................................................................................................................85

Selome Kostentinos Tesfatsion, Eddie Wadbro, and Johan Tordsson

Effective Capacity Modulation as an Explicit Control Knob for Public Cloud Profitability ............................................................95

Cheng Wang, Bhuvan Urgaonkar, Aayush Gupta, Lydia Y. Chen, Robert Birke, and George Kesidis

Solution Biasing for Optimized Cloud Workload Placement .........................................................................................................105

Asser N. Tantawi

Optimizing Failure Prediction to Maximize Availability ................................................................................................................111

Igor Kaitovic and Miroslaw Malek

Session 4: Virtual Machines
Augmenting Elasticity Controllers for Improved Accuracy ...........................................................................................................117

Navaneeth Rameshan, Ying Liu, Leandro Navarro, and Vladimir Vlassov

HyperLink: Virtual Machine Introspection and Memory Forensic Analysis without Kernel

Source Code ....................................................................................................................................................................................127

Jidong Xiao, Lei Lu, Haining Wang, and Xiaoyun Zhu

Session 5: Dealing with Uncertainty
An Evaluation of Two Trust-Based Autonomic/Organic Grid Computing Systems

for Volunteer-Based Distributed Rendering ....................................................................................................................................137

Jan Kantert, Christian Reinbold, Sven Tomforde, and Christian Müller-Schloer

Efficient Decision-Making under Uncertainty for Proactive Self-Adaptation ................................................................................147

Gabriel A. Moreno, Javier Cámara, David Garlan, and Bradley Schmerl

A Probabilistic Approach to Autonomic Security Management .....................................................................................................157

Stefano Iannucci and Sherif Abdelwahed

Dealing with Unforeseen Situations in the Context of Self-Adaptive Urban Traffic Control: How

to Bridge the Gap ............................................................................................................................................................................167

Anthony Stein, Sven Tomforde, Dominik Rauh, and Jöerg Häehner



Sprint Ability: How Well Does Your Software Exploit Bursts in Processing Capacity? ...............................................................173

Nathaniel Morris, Siva Meenakshi Renganathan, Christopher Stewart, Robert Birke, and Lydia Chen

Session 6: Measurements and Detections
Adaptive Power Profiling for Many-Core HPC Architectures ........................................................................................................179

Jaimie Kelley, Christopher Stewart, Devesh Tiwari, and Saurabh Gupta

Autonomic Parallelism and Thread Mapping Control on Software Transactional Memory ..........................................................189

Naweiluo Zhou, Gwenaël Delaval, Bogdan Robu, Éric Rutten, and Jean-François Méhaut

PInfer: Learning to Infer Concurrent Request Paths from System Kernel Events ..........................................................................199

Hongteng Xu, Xia Ning, Hui Zhang, Junghwan Rhee, and Guofei Jiang

Real-Time Epileptic Seizure Detection from EEG Signals via Random Subspace Ensemble

Learning ...........................................................................................................................................................................................209

Mohammad-Parsa Hosseini, Abolfazl Hajisami, and Dario Pompili

Doctoral Symposium
Sharing Devices between Applications with Autonomic Conflict Management ............................................................................219

Rania Ben Hadj, Stéphanie Chollet, Philippe Lalanda, and Catherine Hamon

Self-Aware Model-Driven Pervasive Systems ................................................................................................................................221

Eva Gerbert-Gaillard and Philippe Lalanda

Poster and Demo Track
Autonomous Function Composition and Evolution for Adaptive Information Network ................................................................223

Shunji Okamoto and Naoki Wakamiya

Exploiting Fuzzy Clustering and Case-Based Reasoning for Autonomic Managers ......................................................................225

Cynthia Khan and Malik Jahan Khan

Fungus Detection System ................................................................................................................................................................227

Muhammad Waseem Tahir, N. A. Zaidi, R. Blank, P. P. Vinayaka, and W. Lang

Towards Autonomic Intrusion Response Systems ..........................................................................................................................229

Stefano Iannucci and Sherif Abdelwahed

A Runtime Framework for Machine-Augmented Software Design Using Unsupervised

Self-Learning ...................................................................................................................................................................................231

Roberto Rodrigues Filho and Barry Porter

Self-Adaptive Capacity Controller: A Reinforcement Learning Approach ....................................................................................233

Luis Tomás, Seyed Saeid Masoumzadeh, and Helmut Hlavacs

Early Work on Characterizing Performance Anomalies in Hadoop ...............................................................................................235

Puja Gupta and Christopher Stewart

Towards Dynamic Epistemic Learning of Actions in Autonomic Multi-agent Systems ................................................................237

Shuai Wang and Kaixin Hu

Demonstrating a Runtime Machine-Centric Emergent Software Architecture Framework ...........................................................239

Roberto Rodrigues Filho and Barry Porter



Autonomic Management of Pervasive Context ...............................................................................................................................241

Colin Aygalinc, Eva Gerbert-Gaillard, German Vega, and Philippe Lalanda

Workshop Papers

DAS: Second Workshop on Distributed Adaptive Systems
Preface to DAS 2016 .......................................................................................................................................................................243

Antonio Bucchiarone, Giacomo Cabri, Nicola Capodieci, and Haibin Zhu

Benefit of Online Real-Time Data in the Braess Paradox with Anticipatory Routing ...................................................................245

László Z. Varga

Argus: Smartphone-Enabled Human Cooperation via Multi-agent Reinforcement Learning

for Disaster Situational Awareness .................................................................................................................................................251

Vidyasagar Sadhu, Gabriel Salles-Loustau, Dario Pompili, Saman Zonouz, and Vincent Sritapan

Maestro: Orchestrating Concurrent Application Workflows in Mobile Device Clouds .................................................................257

Hariharasudhan Viswanathan, Parul Pandey, and Dario Pompili

Structural Adaptations of Decentralized Coordination Processes in Self-Organizing Systems ......................................................263

Thomas Preisler, Tim Dethlefs, and Wolfgang Renz

Detecting and Isolating Attacks of Deception in Networked Control Systems ..............................................................................269

Kiriakos Kiriakidis, Tracie Severson, and Brian Connett

SISSY: Third Workshop on Self-Improving System Integration
Preface to SISSY 2016 ....................................................................................................................................................................275

Kirstie Bellman, Sven Tomforde, and Rolf P. Würtz

An Organic Computing Perspective on Self-Improving System Interweaving at Runtime ............................................................276

Sven Tomforde, Stefan Rudolph, Kirstie Bellman, and Rolf Würtz

Towards Self-Improving Activity Recognition Systems Based on Probabilistic, Generative

Models .............................................................................................................................................................................................285

Martin Jänicke, Sven Tomforde, and Bernhard Sick

Towards Dynamic Epistemic Learning of Actions for Self-Improving Agents and Multi-agent

Systems ............................................................................................................................................................................................292

Shuai Wang

Predictive Load Balancing in Cloud Computing Environments Based on Ensemble Forecasting .................................................300

Matthias Sommer, Michael Klink, Sven Tomforde, and Jörg Hähner

Comparison of Approaches for Self-Improvement in Self-Adaptive Systems ...............................................................................308

Christian Krupitzer, Felix Maximilian Roth, Martin Pfannemüller, and Christian Becker

Lifelong Learning and Collaboration of Smart Technical Systems in Open-Ended Environments

— Opportunistic Collaborative Interactive Learning ......................................................................................................................315

Gernot Bahle, Adrian Calma, Jan Marco Leimeister, Paul Lukowicz, Sarah Oeste-Reiß,

Tobias Reitmaier, Albrecht Schmidt, Bernhard Sick, Gerd Stumme, and Katharina Anna Zweig



Improving Reliability and Reducing Overhead in Low-Power Sensor Networks Using Trust

and Forgiveness ...............................................................................................................................................................................325

Jan Kantert, Sven Tomforde, Georg von Zengen, Susanne Weber, Lars Wolf,

and Christian Müller-Schloer

Model-Based Cooperative System Engineering and Integration ....................................................................................................334

Christopher Landauer and Kirstie L. Bellman

SOSeMC 2016: Self Organizing Self Managing Clouds Workshop
Preface to SOSeMC 2016 ................................................................................................................................................................342

Teodor-Florin Fortiş and Ioan Drăgan

Support Services for Applications Execution in Multi-clouds Environments ................................................................................343

Daniel Pop, Gabriel Iuhasz, Ciprian Crăciun, and Silviu Panica

An Energy-Aware Adaptation Model for Big Data Platforms ........................................................................................................349

Emiliano Casalicchio, Lars Lundberg, and Sogand Shirinbad

Managing Cloud Infrastructures by a Multi-layer Data Analytics ..................................................................................................351

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

Gru: An Approach to Introduce Decentralized Autonomic Behavior in Microservices

Architectures ...................................................................................................................................................................................357

Luca Florio and Elisabetta Di Nitto

Models@run.time: The International Workshop on Models@run.time
for Self-Aware Computing Systems
Preface to Models@run.time 2016 ..................................................................................................................................................363

Sebastian Götz, Nelly Bencomo, Kirstie Bellman, and Gordon Blair

Model-Based Simulation at Runtime for Self-Adaptive Systems ...................................................................................................364

Danny Weyns and M. Usman Iftikhar

A Simulation-Based Architecture for Smart Cyber-Physical Systems ...........................................................................................374

Thomas Gabor, Lenz Belzner, Marie Kiermeier, Michael Till Beck, and Alexander Neitz

Position Paper: Runtime Model for Role-Based Software Systems ...............................................................................................380

Tobias Jäkel, Martin Weißbach, Kai Herrmann, Hannes Voigt, and Max Leuthäuser

Author Index ................................................................................................................................................................................388




