2017 25th Euromicro
International Conference on
Parallel, Distributed and
Network-Based Processing
(PDP 2017)

St. Petersburg, Russia
6-8 March 2017

I E E E IEEE Catalog Number: CFP17169-POD
4 ISBN: 978-1-5090-6059-7



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: CFP17169-POD
ISBN (Print-On-Demand): 978-1-5090-6059-7
ISBN (Online): 978-1-5090-6058-0
ISSN: 1066-6192

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 25th Euromicro
International Conference
on Parallel, Distributed
and Network-Based Processing

PDP 2017

Table of Contents

Message from General ChairsS...................ooiiiiiiiiiiie e e e e e e e e e e e e e e eeaanes Xiii
Message from Organizing Committee Chairs ....................ooooiiiiii s XV
Conference OrganiZatioN................ooiuiiiiiiiiiie et e e e e e et e e e e s na e e e e atb e e e e e anteeeeeanneeas XVi
Program COMMIEEEES ...........uiiiiiii et e et e e e s st e e e s rnb e e e e sbreeea e XVii
Lo =TT SO XXi

Main Track

A Parallel Memetic Algorithm for the Pickup and Delivery Problem with Time
LT e 0 PSP 1
Jakub Nalepa and Miroslaw Blocho

Cloud Storage Cost Modeling for Cryptographic File SysStems ...........oooiiiiiiii e 9
Mauro Storch and César A. F. de Rose

An FPGA-based In-NIC Cache Approach for Lazy Learning Outlier Filtering .........ccccoocviviiiviiieiiiiiiieees 15
Ami Hayashi and Hiroki Matsutani

A Parallel Variant of LDSieve for the SVP on LattiCes ........ccccviiiiiiiiiiiiiic e 23

Artur Mariano, Thijs Laarhoven, and Christian Bischof

High Performance I/O for Seismic Wave Propagation Simulations ............cccocciiiiiiiii e, 31
Francieli Zanon Boito, Jean Luca Bez, Fabrice Dupros, Mario A. R. Dantas,
Philippe O. A. Navaux, and Hideo Aochi

Modelling Low Power Compute Clusters for Cloud Simulation ...........cccccuiiiiiiieeii e 39
Gabor Kecskemeti, Wajdi Hajji, and Fung Po Tso

MERCURY: A Transparent Guided 1/0 Framework for High Performance 1/0O

=T € T SRS 46
Giuseppe Congiu, Matthias Grawinkel, Federico Padua, James Morse,
Tim Sdf3, and André Brinkmann



Parallel Satisfiability Solver Based on Hybrid Partitioning Method ............ccccoooiiiiiiiiiie e, 54
Tarek Menouer and Souheib Baarir

Elastic Scaling for Distributed Latency-Sensitive Data Stream Operators ...........ccccoovviiieeiiiiiciieieeeen 61
Tiziano de Matteis and Gabriele Mencagli

Parallelization of Machine Learning Applied to Call Graphs of Binaries

fOr MAIWAIrE DEEECHION ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaeaeaees 69
Robert Searles, Lifan Xu, William Killian, Tristan Vanderbruggen,
Teague Forren, John Howe, Zachary Pearson, Corey Shannon,
Joshua Simmons, and John Cavazos

Fault-Tolerant Parallel Execution of Workflows with Deadlines ...........oooueiiiiiiiiiie e 78
Patrick Eitschberger and Jorg Keller

A Rapid Data Communication Exploration Tool for Hybrid CPU-FPGA

ATCRITECIUIES .. e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaeaaaaaeas 85
Mariem Makni, Smail Niar, Mouna Baklouti, Guanwen Zhong, Tulika Mitra,
and Mohamed Abid

Efficient Regional Congestion Awareness (ERCA) for Load Balance
with Aggregated Congestion INfOrMatioN ...........c..ooiiiiiiiiii i 93
Sheng Xu, Jie Wu, Binzhang Fu, Mingyu Chen, and Lixin Zhang

Decentralized Management of Random Walks over a Mobile Phone Network ...........ccccceoeeiiiiiiiniinnn.n. 100
Arpéd Berta and Mark Jelasity

Softening Up the Network for Scientific AppliCatioNS ..........oooiiiiiiiiii e 108
Celio Trois, Luis C. E. de Bona, Marcos D. Del Fabro, Magnos Martinello,
Sarvesh Bidkar, Reza Nejabati, and Dimitra Simeonidou

TWINS: Server Access Coordination in the 1/0 Forwarding Layer ..........coccevviiiiiiieiiiiieeeee e 116
Jean Luca Bez, Francieli Zanon Boito, Lucas M. Schnorr,
Philippe O. A. Navaux, and Jean-Frangois Méhaut

A Region-Based Approach to Pipeline Parallelism in Java Programs
Lo oI\ [ L ioTo] Y- S OO 124
Yang Wang and Kenneth B. Kent

CloudMapper: A Model-Based Framework for Portability of Cloud Applications
CONSUMING PA8S SEIVICES ....ooiiiiiiiiiiiiiii ettt ettt e e e e bt e e e e bt e e e e st et e e bbe e e e e nnnees 132
Riccardo Munisso and Adriana E. Chis

Dynamic Load Balancing of Monte Carlo Particle Transport Applications
Lo | O O 11 1] (T S PEERRR N/A
Thomas Gongalves, Frédéric Desprez, and Jean-Frangois Méhaut

NoSQL Database Record Versions Processing MOdE! ............ccoiiiiiiiiiiiiiiiiee e 149
Aleksey Burdakov, Uriy Grigorev, Eugene Ttsviashchenko, and Andrey Ploutenko

vi



Efficient Multi-core AUTOSAR-Platform Based on an Input/Output Gateway

Moisés Urbina and Roman Obermaisser

Transforming Procedural Code for Streaming ENVIrONMENTS ...........eoiiiiiiiiiiiiiiiiiiieeee e 167
Michal Brabec and David Bednéarek

Hierarchal Placement of Smart Mobile Access Points in Wireless Sensor

Networks Using FOG COMPULING ...oooiieiiiiiiiiiie ettt e e e tee e e e et e e e e e nbee e e e areeeeeannees 176
Amin Majd, Golnaz Sahebi, Masoud Daneshtalab, Juha Plosila,
and Hannu Tenhunen

Mobile Application Testing on Clouds: Challenges, Opportunities

and ArChiteCtural EIEMENTS ........c.ueiiiiiiiiiie ettt e e e et e e e e e nbe e e e nee e e e e ennees 181
Miguel G. Xavier, Kassiano J. Matteussi, Gabriel R. Franca, Wagner P. Pereira,
and Cesar A. F. de Rose

On the Overhead of Topology Discovery for Locality-Aware Scheduling in HPC ..................coooiiinnnne 186
Brice Goglin

Resource Management for Mobile Publish/Subscribe Systems ..., 191
Fatma Abdennadher and Maher Ben Jemaa

Flexible Representation of IoT Sensors for Cloud Simulators ..........cccooooiiiiiieei, 199
Andras Markus, Gabor Kecskemeti, and Attila Kertesz

Parallelizing Soft-Synths with Soft Real-Time Requirements .............ccccooviiiiiii i 204
Ede Cameron and Dhrubajyoti Goswami

Characterizing Performance and Cache Impacts of Code Multi-versioning
ON MURICOrE ArCRItECIUIES ...ttt ettt e e e e e e e e e s e e e ee e e e e e e e annes 209
Peter Zangerl, Peter Thoman, and Thomas Fahringer

Using Bootstraping Principles of Contemporary P2P File-Sharing Protocols
in Large-Scale Grid Computing SYSIEMS .......oiiiiiiiiii i 214
Josef Gattermayer and Pavel Tvrdik

Evaluating Concurrency Throttling and Thread Packing on SMT Multicores .............cccceeeveeeiiiiiicininnne, 219
Marco Danelutto, Tiziano de Matteis, Daniele de Sensi, and Massimo Torquati

Performance of Krylov Subspace Methods for Symmetric Matrices in Hybrid
ParalleliZation ... e e e e e e e e e e e e e e e e e e e e e e e e e e ee ettt et —————————eaeaeeereaearrararaara———_ 224
Kuniyoshi Abe and Seiji Fujino

Data Race Detection by Understanding Synchronization Relationships
Of Thread SEGMENTS ... .ottt e e a bt e e e s aa bt e e e s st e e et e e e e e anbeeeeeea 229
Zhiyuan Shao, Jian Peng, and Hai Jin

Warstack: Improving LLC Replacement for NVM with a Writeback-Aware
LT LTSI = Lo S 233
Hanfeng Qin and Hai Jin

vii



Energy-Efficient and Portable Least Squares Prediction for Image Coding on

E= 1Y o] 11 [N ] S EPSTRSR 237
Pedro Cordeiro, Gabriel Falcao, Patricio Domingues, Nuno Rodrigues,
and Sergio Faria

Educational Multiprocessor Simulator "E14" and Its Usage for Expanding

the Formula of AMAaNI's LAW ........ooiiiiiiii ettt 241
Evgeny A. Eremin
TORMENT OpenACC2016: A Benchmarking Tool for OpenACC Compilers ...........occoceeeiiiiiieeeiiiieeeenne 246

Daniel Barba, Arturo Gonzalez-Escribano, and Diego R. Llanos

A QoS Bandwidth Allocation Method for Coexistence of Wireless Body Area
N 1= o] 4 PSPPSR 251
Da-Ren Chen

GPU Computing and Many Integrated Core Computing

Asynchronous Power Flow on Graphic Processing UNitS ...........cccccouiiiiiiiiiiiiiiiiieeeeee e 255
Manuel Marin, David Defour, and Federico Milano

GPU-based Bio-inspired Model for Solving Association Rules Mining Problem ............c.ccocceiiiiiiennne 262
Youcef Djenouri, Ahcene Bendjoudi, Djamel Djenouri, and Marco Comuzzi

On the Evaluation of Energy-Efficient Deep Learning Using Stacked
Autoencoders 0N MODIIE GPUS .........oooiiiiieeeee e e e e e e e e e e s e e e e e e e e e e e snreaeeaaaeeas 270
G. Falcao, L. A. Alexandre, J. Marques, X. Frazao, and J. Maria

Efficient Parallelization of Motion Estimation for Super-Resolution ............cccoociii 274
Elisa Marenzi, Andrea Carrus, Giovanni Danese, Francesco Leporati,
and Gustavo Marrero Callico

Formal Approaches to Parallel and Distributed Systems

Model Checking Geographically Distributed Interlocking Systems Using UMC ..........c.ccoccviveiiiiieeeeeee, 278
Alessandro Fantechi, Anne E. Haxthausen, and Michel Bgje Randahl Nielsen

Automatic Refinement for Event-B through Annotated Patterns ...........cccccccoiiiiiiiiiii e, 287
Badr Siala, Jean-Paul Bodeveix, Mamoun Filali, and Mohamed Tahar Bhiri

Analysing Message NUMDbers in ACIOr SYSIEMS ......ouuiiiiiiiiiii e 291
Marco Grebe, Tilman Lacko, and Rita Loogen

viii



Advances in High-Performance Bioinformatics, Systems
and Synthetic Biology

CUDA-Sankoff: Using GPU to Accelerate the Pairwise Structural RNA
F e 1 41=T o PRSPPI
Daniel Sundfeld, Jakob H. Havgaard, Jan Gorodkin, and Alba C. M. A. de Melo

Implementing a Space-Aware Stochastic Simulator on Low-Power

Architectures: A Systems Biology Case STUAY .......coouuiiiiiiiiiiiii e
Lucia Morganti, Elena Corni, Andrea Ferraro, Daniele Cesini,
Daniele D'Agostino, and Ivan Merelli

Low-Power Architectures for miRNA-Target Genome Wide Analysis .........ccocviiiiiiiiiiiiiieee e
Stefano Beretta, Lucia Morganti, Elena Corni, Andrea Ferraro, Daniele Cesini,
Daniele D'Agostino, Luciano Milanesi, and Ivan Merelli

Security in Parallel, Distributed and Network-Based
Computing

Sound Covert: A Fast and Silent Communication Channel through the Audio

Ofir Shwartz and Yitzhak Birk

A Distributed Framework for Collaborative and Dynamic Analysis of Android

Y =117 PP PPPPPPPPPPPPIR
Mario Faiella, Antonio La Marra, Fabio Martinelli, Francesco Mercaldo,
Andrea Saracino, and Mina Sheikhalishahi

Parallel Processing of Big Heterogeneous Data for Security Monitoring of loT
INEIWOTKS ...ttt et e e oo 4ottt e 4o o4 4o o a bbbttt e e e e e e e e bbb bttt e e e e e e e e e e
Igor Saenko, Igor Kotenko, and Alexey Kushnerevich

Privacy-Preserving Location-Proximity for Mobile APPS .........eiiiiiiii e
Simonas Stirbys, Omar Abu Nabah, Per Hallgren, and Andrei Sabelfeld

CVSS-based Probabilistic Risk Assessment for Cyber Situational Awareness
and CountermMeasure SEIECHON ..........c.uiiii i e e e enee e e e e ennees
Elena Doynikova and Igor Kotenko

Analysing the Impact of a DDoS Attack Announcement on Victim Stock Prices ........cccccoooviiiiiinenn.
Abhishta, Reinoud Joosten, and L. J. M. Nieuwenhuis

Cloudifying Critical Applications: A Use Case from the Power Grid Domain ............cccccceeeeeeeeeiiiiiiinine,
F. Campanile, L. Coppolino, S. D’Antonio, L. Lev, G. Mazzeo, L. Romano,
L. Sgaglione, and F. Tessitore

Using S-Rules to Fire Dynamic COUNTEMEASUIES ..........ceiiiiiiiieiiiiiieeeeiiieeeeeiieee s seeeee e esnreee e e snnreee e e e
F. Baiardi, J. Lipilini, and F. Tonelli



A Formal Model of Patrolling Game and its Agent-Based Simulation Using

Amelia Badica, Costin Badica, Catalina Sitnikov, and Florin Leon

Behavior Analysis for Safety and Security in Automotive Systems .........cccccccooiiiiiiiiiiiiiie e, 381
Roland Rieke, Marc Seidemann, Elise Kengni Talla, Daniel Zelle,
and Bernhard Seeger

A Survey on Fake Entities as a Method to Detect and Monitor Malicious
e 1171 2SR 386
Sampsa Rauti and Ville Leppé&nen

Towards Stronger Data Security in an elD Management Infrastructure ..o 391
Diana Berbecaru, Andrea Atzeni, Marco de Benedictis, and Paolo Smiraglia

Surveying and Analyzing Access Control Models in Cloud Computing .............cooviiiiiiiiiieieeeeee e, N/A
Mariem Bouchaala, Cherif Ghazel, Leila Azouz Saidane, and Farouk Kamoun

Energy Efficient Management of Parallel Systems, Platforms
and Computations

Core Level Utilization for Achieving Energy Efficiency in Heterogeneous
S S BIMIS e e e e e e e —————eee e e e e e e e ———————taeee e e —————eaaaeeeaeaaararaees 401
Hergys Rexha, Simon Holmbacka, and Sébastien Lafond

Balancing the Use of Batteries and Opportunistic Scheduling Policies
for Maximizing Renewable Energy Consumption in a Cloud Data Center ..........cccccevviiiiieiiiiieeeeeciienn, 408
Yunbo Li, Anne-Cécile Orgerie, and Jean-Marc Menaud

How Much Energy Can Green HPC Cloud USEIS SAVE? ........coiiiieeiiiiiiiiiiiieiiee e et a e 416
David Guyon, Anne-Cécile Orgerie, Chrtistine Morin, and Deb Agarwal

AsymmEtric Crown SChEAUIING ......o.veeii et 421
Manfred Torggler, J6rg Keller, and Christoph Kessler

epEBench: True Energy BenChMark ... 426
Simon Holmbacka and Robert Miiller

Cloud Computing on Infrastructure as a Service and Its
Applications

Virtual Maching Boot TimMe MOGEI ... e e e e e e e e 430
Thuy Linh Nguyen and Adrien Lebre

Efficient Bottleneck Detection in Stream Process System Using Fuzzy Logic

Yanlong Zhai and Wu Xu

Analysing the Performance Instability Correlation with Various Workflow
b= LT O (o1 0 To I =T = 0 =Y (Y RSP PRR 446
Sasko Ristov, Roland Matha, and Radu Prodan



Network-Aware VM Migration Heuristics for Improving the SLA Violation
of Multi-Tier Web Applications in the CloUd ...
Amir Hossein Borhani, Terence Hung, Bu-Sung Lee, Zheng Qin, and Zahra Bagheri

Transparent Execution of Task-Based Parallel Applications in Docker
WIth COMP SUPEISCAIAT ....coiiitiiiieiiteie ettt et e et e e e et e e e e e e e enne e e e e e anneeeeas
Victor Anton, Cristian Ramén-Cortes, Jorge Ejarque, and Rosa M. Badia

An Intra-Cloud Networking Performance Evaluation on CloudStack
=t A2 (0] 1< o)
Adriano Vogel, Dalvan Griebler, Claudio Schepke, and Luiz Gustavo Fernandes

HPC Application Performance and Cost Efficiency in the Cloud .............cccoiiiiiiiiii
Eduardo Roloff, Matthias Diener, Luciano Paschoal Gaspary,
and Philippe O. A. Navaux

Use Cases towards a Decentralized Repository for Transparent and Efficient

Virtual Maching OPErationNS ...........cooiiiiiiiiiiiiee et e e e e e e e e e e e e e e e e e e e s e e aeeaaaeeas
Radu Prodan, Thomas Fahringer, Dragi Kimovski, Gabor Kecskemeti,
Attila Csaba Marosi, Vlado Stankovski, Jonathan Becedas, Jose Julio Ramos,
Craig Sheridan, Darren Whigham, and Carlos Rodrigo Rubia Marcos

Coherent Application Delivery on Hybrid Distributed Computing Infrastructures

of Virtual Machines and DOCKer CONTAINETS .........cccuuiiiiiiiiiie ettt e e e e e annaee e e
German Molté, Miguel Caballer, Alfonso Pérez, Carlos de Alfonso,
and Ignacio Blanquer

High Performance Computing in Modeling and Simulation

A Tracking Algorithm for Particle-Like Moving ODJECES ......c.viiiiiiiiiiiieieee e
Davide Spataro, Paola Arcuri, Alessio de Rango, William Spataro,
Donato D'’Ambrosio, and Alice Mari

A GPU Implemented 3F Cellular Automata-Based Model for a 2D Evacuation

T 1U] =T To T T = 1= o o SR
Isaac Koumis, loakeim G. Georgoudas, Giuseppe A. Trunfio, Jarostaw Was,
and Georgios Ch. Sirakoulis

Parallel Execution of Cellular Automata through Space Partitioning: The

Landslide Simulation Sciddicas3-HexX Case StUY .........couiiiiiiiiiiiiiiie e
Andrea Giordano, Alessio de Rango, Davide Spataro, Donato D'Ambrosio,
Carlo Mastroianni, Gianluigi Folino, and William Spataro

From Python Scripting to Parallel Spatial Modeling: Cellular Automata
Simulations of Land Use, Hydrology and Pest DyNamiCs ..........cccccccieiiiiiiiiiiiiiiie e
Jesus Carabario and Jan Westerholm

xi



Parallel and Cloud-Based Analysis of Omics Data: Modelling and Simulation

TR\ [=Te [ o] o 1 SR PUPPOPPPPPPPPPIR 519
Giuseppe Agapito, Barbara Calabrese, Pietro H. Guzzi, Gionata Fragomeni,
Giuseppe Tradigo, Pierangelo Veltri, and Mario Cannataro

High Performant Simulations of Cerebellar Golgi Cells ACHVItY ........ccooiiiiiiiiie e 527
Giordana Florimbi, Emanuele Torti, Giovanni Danese, and Francesco Leporati

A Comparative Analysis of Data-Driven Consolidation Policies
for Energy-EffiCient ClOUAS .........oiiiiiiii ittt e ettt e e e e nnneeeans 535
Albino Altomare and Eugenio Cesario

A Peer to Peer Approach to Efficient High Performance Computing ..........cccccoiiiiiiiiiiiiiiieeec e, 539
Nunziato Cassavia, Sergio Flesca, Michele lanni, Elio Masciari,
Giuseppe Papuzzo, and Chiara Pulice

NOISE INSPECLON TOOI ...ttt e et e e ettt e e e et e e eabe e e e e nbe e e e e annees 543
Gladys Utrera, Jordi Fornes, and Jesus Labarta
Task Packing: Getting the Best from MPI Unbalanced Applications ............ccccoeciiiiiiiiiiiiee e 547

Gladys Utrera, Montse Farreras, and Jordi Fornes

On-Chip Parallel and Network-Based Systems

Global Adaptation for Energy Efficiency in Multicore Architectures ... 551
Alina Lenz, Tobias Pieper, and Roman Obermaisser

Register-Exchange Based Connection Allocator for Circuit Switching NoCs ...........ccccvveeiiiiiiiiiiiii, 559
Yong Chen, Emil Matus, and Gerhard P. Fettweis

Buffer-Aware Analysis for Worst-Case Traversal Time of Real-Time Traffic
OVEI RRA-DASEA NOCS ..ottt e e e ettt e e e sttt e e e e et e e e e snbteeeeeaeeeesanteeeaeens 567
Meng Liu, Matthias Becker, Moris Behnam, and Thomas Nolte

Cache Energy Management through Dynamic Reconfiguration Approach
@] ) (o B =1 =T o3 13 o= | N 1 o TSR 576
Saba Jamilan, Meisam Abdollahi, and Siamak Mohammadi

Compiler-Enhanced Reliability for Network-on-Chip Architectures ............cccccoeieiiiiiiiiiiiiieeeee e 584
Muhammad Aditya Sasongko, Haluk Rahmi Topcuoglu, Sanem Arslan,
and Mahmut Taylan Kandemir

Multi-objective Task Mapping Approach for Wireless NoC in Dark Silicon Age .......cccccevvviieeiiicieee e, 589
Amin Rezaei, Dan Zhao, Masoud Daneshtalab, and Hai Zhou

3D-AMAP: A Latency-Aware Task Mapping onto 3D Mesh-Based NoCs
WIth Partially-Filled TSV S ..ttt e e e e e e e e e s et e e e e e e e e nnnnenseeeeaaaaens 593
Hesamedin Ziaeeziabari and Ahmad Patooghy

Y XL o Lo Y g [ Lo (=) TR 598

xii





