2019 IEEE International
Conference on Autonomic
Computing (ICAC 2019)

Umea, Sweden
16 — 20 June 2019

I E E E IEEE Catalog Number: CFP19COA-POD
4 ISBN: 978-1-7281-2412-4



Copyright © 2019 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: CFP19COA-POD
ISBN (Print-On-Demand): 978-1-7281-2412-4
ISBN (Online): 978-1-7281-2411-7
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

proceedings

.com



2019 IEEE International
Conference on Autonomic
Computing (ICAC)

ICAC 2019

Table of Contents

Welcome Message from the General Chair iX............................coooiiiii e,
Message from the Technical Program Chairs Xi...........................cccooooiiiiiii e
Organization Committee Xii...................... e
Program Committee XiV........................oooiiiiii e
Steering Committee xvi
Supporters xvii

Cyber-Physical Systems

Session Chair: Connor Imes, University of Chicago

GreenRoute: A Generalizable Fuel-Saving Vehicular Navigation Service J.............cccoocooiiiiiiiiiiiiii.
Yiran Zhao (University of lllinois at Urbana-Champaign, United
States), Shuochao Yao (University of lllinois at Urbana-Champaign,
United States), Dongxin Liu (University of Illinois at
Urbana-Champaign, United States), Huajie Shao (University of lllinois
at Urbana-Champaign, United States Shaohan Hu), and Shengzhong Liu
(University of Illinois at Urbana-Champaign, United States)

Autonomic Computing Challenges in Fully Autonomous Precision Agriculture 31...............................
Jayson Boubin (The Ohio State University, Department of Computer
Science), John Chumley (The Ohio State University, Department of
Computer Science), Christopher Stewart (The Ohio State University,
Department of Computer Science), and Sami Khanal (The Ohio State
University, Department of Food, Agricultural and Biological
Engineering)

Self-Improving Autonomic Systems for Antifragile Cyber Defence: Challenges and
OPPOIUNIEIES 18, . e
Mohan Baruwal Chhetri (Swinburne University of Technology), Anton
Uzunov (Defence Science and Technology Group, Australia), Bao Vo
(Swinburne University of Technology), Surya Nepal (Swinburne
University of Technology), and Ryszard Kowalczyk (Swinburne University
of Technology)

Workflow Variability for Autonomic 10T Systems 24..................ooiiiiiiiiii e
Damian Arellanes (The University of Manchester) and Kung-Kiu Lau (The
University of Manchester)



Resource Management and Cloud - 1
Session Chair: Asser Tantawi, IBM Research

CoPPer: Soft Real-Time Application Performance Using Hardware Power Capping 31......................
Connor Imes (University of Chicago), Huazhe Zhang (University of
Chicago), Kevin Zhao (University of Chicago), and Henry Hoffmann
(University of Chicago)
Chisel: Reshaping Queries to Trim Latency in Key-Value Stores 42...................cccooiiiiiiiiiiiiiiiei .
Robert Birke (ABB Corporate Research , Switzerland), Juan F. Pérez
(Universidad del Rosario, Colombia), Sonia Ben Mokhtar (INSA Lyon,
France), Navaneeth Rameshan (IBM Research Zurich, Switzerland), and
Lydia Y. Chen (TU Delft, Netherlands)

Quality-Elasticity: Improved Resource Utilization, Throughput, and Response Times Via

Adjusting Output Quality to Current Operating Conditions 52.....................ccooiiiiiiiiii
Lars Larsson (Umea University, Sweden), William Tédrneberg (Lund
University, Sweden), Cristian Klein (Umed University, Sweden), and
Erik ElImroth (Umea& University, Sweden)

Online Power Consumption Estimation for Functions in Cloud Applications 63..................................
Norbert Schmitt (University of Wiirzburg), Lukas Iffldnder (University
of Wiirzburg), André Bauer (University of Wiirzburg), and Samuel Kounev
(University of Wiirzburg)

Internet of Thinlgs
Session Chair: Betty HC Chang, Michigan State University

EMU-IoT - A Virtual Internet of Things Lab .73..................ooiiii e
Brian Ramprasad (York University), Marios Fokaefs (Polytechnique
Montreal), Joydeep Mukherjee (York University), and Marin Litoiu (York
University)

The Elastic Node: An Experimentation Platform for Hardware Accelerator Research in the

Internet Of ThiNgS B4... . oo
Gregor Schiele (University of Duisburg-Essen), Alwyn Burger
(University of Duisburg-Essen), and Christopher Cichiwskyj (University
of Duisburg-Essen)

Model Checking a Self-Adaptive Camera Network with Physical Disturbances 95..............................
Gautham Nayak Seetanadi (Lund University, Sweden), Karl-Erik Arzen
(Lund University, Sweden), and Martina Maggio (Lund University,
Sweden)

Deep Learning
Session Chair: Geir Horn, University. of Oslo

Adaptively Accelerating Map-Reduce/Spark with GPUs: A Case Study 105...................oooiiiiinn.l.
K. R. Jayaram (IBM Research), Anshul Gandhi (Stony Brook University),
Hongyi Xin (Carnegie Mellon University), and Shu Tao (IBM Research)

Enhancing Learning-Enabled Software Systems to Address Environmental Uncertainty .115............
Michael Austin Langford (Michigan State University) and Betty H.C.
Cheng (Michigan State University)

Vi



Speeding up Deep Learning with Transient Servers 125, ...
Shijian Li (Worcester Polytechnic Institute, USA), Robert J. Walls
(Worcester Polytechnic Institute, USA), Lijie Xu (Institute of
Software, Chinese Academy of Sciences, China), and Tian Guo (Worcester
Polytechnic Institute, USA)

Forecasting a Storm: Divining Optimal Configurations using Genetic Algorithms and

Supervised Learning 130, ... ..o
Michael Trotter (The George Washington University, United States),
Timothy Wood (The George Washington University, United States), and
Jinho Hwang (IBM T.J. Watson Research Center, United States)

Analytical Methods

Session Chair: Nikolas Herbst, University of Wurzburg

Affine Scalarization of Two-Dimensional Utility Using the Pareto Front 147...................cccoccoooiiiiiil.
Geir Horn (University of Oslo, Norway) and Marta Rézaska (7Bulls,
Poland)

Characterizing Disk Health Degradation and Proactively Protecting Against Disk Failures
for Reliable Storage Systems 157 ... ..o
Song Huang (University of North Texas), Shuwen Liang (University of
North Texas), Song Fu (University of North Texas), Weisong Shi (Wayne
State University), Devesh Tiwari (Northeastern University), and
Hsing-bung Chen (Los Alamos National Laboratory)

Autonomic Forecasting Method Selection: Examination and Ways Ahead 167................................
Marwin Zuefle (University of Wuerzburg, Germany), Andre Bauer
(University of Wuerzburg, Germany), Veronika Lesch (University of
Wuerzburg, Germany), Christian Krupitzer (University of Wuerzburg,
Germany), Nikolas Herbst (University of Wuerzburg, Germany), Samuel
Kounev (University of Wuerzburg, Germany), and Valentin Curtef (Cosmo
Consult Data Science GmbH, Germany)

Resource Management and Cloud — 2
Session Chair: Chris Stewart, Ohio State University

Capacity-Driven Scaling Schedules Derivation for Coordinated Elasticity of Containers and

ViUl MACRINES 177 . ...
Yesika M. Ramirez (Technical University of Munich, Germany), Viadimir
Podolskiy (Technical University of Munich, Germany), and Michael
Gerndt (Technical University of Munich, Germany)

Autonomic Cloud Placement of Mixed Workload: An Adaptive Bin Packing Algorithm 187................
Asser N Tantawi (IBM T.J. Watson Research Center) and Malgorzata
Steinder (IBM T.J. Watson Research Center)

Express-Lane Scheduling and Multithreading to Minimize the Tail Latency of Microservices .194.......
Amirhossein Mirhosseini (University of Michigan), Brendan L. West
(University of Michigan), Geoffrey W. Blake (Amazon Web Services), and
Thomas F. Wenisch (University of Michigan)

vii



Characterizing Service Level Objectives for Cloud Services: Realities and Myths 200......................
Jianru Ding (The Ohio State University), Ruiqi Cao (The Ohio State
University), Indrajeet Saravanan (The Ohio State University),
Nathaniel Morris (The Ohio State University), and Christopher Stewart
(The Ohio State University)

Author Index 207 . . ... ...

viii





