2022 30th Euromicro International
Conference on Parallel,
Distributed and Network-based
Processing (PDP 2022)

Valladolid, Spain
9-11 March 2022

IEEE Catalog Number: CFP22169-POD
ISBN: 978-1-6654-6959-3



Copyright © 2021 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: CFP22169-POD
ISBN (Print-On-Demand): 978-1-6654-6959-3
ISBN (Online): 978-1-6654-6958-6
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

L0

proceedings



2022 30th Euromicro
International Conference on
Parallel, Distributed and

Network-based Processing
(PDP)

PDP 2022

Table of Contents
Message from the General Chairs ...................ooooiiiiiiiiiiiii e xi
Message from the Program Committee Chairs ... xii
Organizing COMMILEEE ................coooiiiiiiiiiiiiii i e xiii
Program COmMItee ...ttt Xiv
KeYMO S ..o e xviii

Session 1: Parallel Programming, Models and Tools

An Efficient Compilation of Coarse-Grained Reconfigurable Architectures Utilizing

Pre-Optimized Sub-Graph Mappings .............iiiiiiiiiiiiiiiis e 1
Ayaka Ohwada (Keio University, Japan), Takuya Kojima (The University
ofy Tokyo, Japan), and Hideharu Amano (Keio University, Japan)

Evaluating Micro-Batch and Data Frequency for Stream Processing Applications on
IMIUTE-COTS ...t 10
Adriano Marques Garcia (Pontifical Catholic University of Rio Grande
do Sul, Brazil), Dalvan Griebler (Pontifical Catholic University of
Rio Grande do Sul, Brazil; Laboratory of Advanced Research on Cloud
Computing, Brazil), Claudio Schepke (Federal University of Pampa,
Brazil), and Luiz Gustavo L. Fernandes (Pontifical Catholic University
of Rio Grande do Sul, Brazil)

ESCA: Effective System Call Aggregation for Event-Driven Servers ..............ccc..oooooiiiiiiiinienennii, 18
Yu-Cheng Cheng (National Cheng Kung University, Taiwan (R.O.C.)),
Ching-Chun Jim Huang (National Cheng Kung University, Taiwan
(R.O.C.)), and Chia-Heng Tu (National Cheng Kung University, Taiwan
(R.O.C))

NAS Parallel Benchmark Kernels with Python: A Performance and Programming Effort Analysis
Focusing on GPUS ... 26
Daniel Di Domenico (Federal University of Pelotas, Brazil), Gerson G.
H. Cavalheiro (Federal University of Pelotas, Brazil), and Jodo V. F.
Lima (Federal University of Santa Maria, Brazil)



Towards Parallel Data Stream Processing on System-on-Chip CPU+GPU Devices .......................... 34
Gabriele Mencagli (University of Pisa, Italy), Dalvan Griebler
(Pontificia Universidade Catdlica, Brazil), and Marco Danelutto
(University of Pisa, Italy)

Session 2: High-Performance Computing Applications

Towards Portable Realizations of Winograd-Based Convolution with Vector Intrinsics and

OPENMP ... e 39
Manuel F. Dolz (Universitat Jaume I, Spain), Adridn Castelld
(Universitat Politécnica de Valéncia, Spain), and Enrique S.
Quintana-Orti (Universitat Politécnica de Valéncia, Spain)

A Parallel Approximation Algorithm for the Steiner Forest Problem .......................cccooeeeeeiiiii, 47
Laleh Ghalami (Wayne State University, USA) and Daniel Grosu (Wayne
State University, USA)

Exploiting Vector Extensions to Accelerate Time Series Analysis ................ccccccciiiiiiiiiiiiiiieenn. 55
Ricardo Quislant (University of Malaga, Spain), lvan Fernandez
(University of Malaga, Spain), Eduardo Serralvo (University of Malaga,
Spain), Eladio Gutierrez (University of Malaga, Spain), and Oscar
Plata (University of Malaga, Spain)

A Neural Network to Estimate Isolated Performance from Multi-Program Execution ..................... 63
Manel Lurbe (Univesitat Politécnica de Valéncia, Spain), Josué Feliu
(Universidad de Murcia, Spain), Salvador Petit (Universitat
Politécnica de Valencia, Spain), Maria E. Gomez (Universitat
Politeécnica de Valencia, Spain), and Julio Sahuquillo (Universitat
Politecnica de Valencia, Spain)

Session 3: Distributed Computing

A Heuristic for Constructing Minimum Average Stretch Spanning Tree Using Betweenness
Centrality ..o 67
Sinchan Sengupta (Indian Institute of Technology, India), Sathya Peri
(Indian Institute of Technology, India), Vipul Aggarwal (Indian
Institute of Technology, India}{ and Ambey Kumari Gupta (Indian
Institute of Technology, India)

Accelerating Distributed Deep Reinforcement Learning by In-Network Experience Sampling ......... 75
Masaki Furukawa (Keio University, Japan) and Hiroki Matsutani (Keio
University, Japan)
RISCLESS: A Reinforcement Learning Strategy to Guarantee SLA on Cloud Ephemeral and Stable
RESOUTCES ... 83

SidAhmed Yalles (b<>com Institute of Research and Technology; ENSTA
Bretagne, Lab-STICC, France), Mohamed Handaoui (b<>com Institute of
Research and Technology; ENSTA Bretagne, Lab-STICC, France),
Jean-Emile Dartois (b<>com Institute of Research and Technology; Univ.
Rennes, Inria, CNRS, IRISA), Olivier Barais (b<>com Institute of
Research and Technology; Univ. Rennes, Inria, CNRS, IRISA), Laurent
d’Orazio (b<>com Institute of Research and Technology; Univ. Rennes,
Inria, CNRS, IRISA), and Jalil Boukhobza (b<>com Institute of Research
and Technology; ENSTA Bretagne, Lab-STICC, France)

vi



SeRSS: A Storage Mesh Architecture to Build Serverless Reliable Storage Services .......................... 88
Diana Carrizales-Espinoza (Cinvestav Tamaulipas, Mexico; Universidad
Carlos I1I de Madrid, Spain), Dante D. Sdnchez-Gallegos (Cinvestav
Tamaulipas, Mexico; Universidad Carlos 111 de Madrid, Spain), |. L.
Gonzalez-Compean (Cinvestav Tamaulipas, Mexico), Jesus Carretero
(Universidad Carlos III de Madrid, Spain), and Ricardo
Marecelin-Jimenez (Universidad Auténoma Metropolitana-Iztapalapa,
Mexico)

Session 4: Parallel Computing

Anatomy of the BLIS Family of Algorithms for Matrix Multiplication ... 92
Adrian Castelldé (Universitat Politecnica de Valéncia, Spain), Enrique
S. Quintana-Orti (Universitat Politecnica de Valéncia, Spain), and
Francisco D. Igual (Universidad Complutense de Madrid, Spain)

Parallel Integer Multiplication ...................cooooiiiii 100
Vivien Samuel (PSL Research University, France; Université de
Lorraine, France)

Predicting the Soft Error Vulnerability of GPGPU Applications .................ueiiiiiiiiiiiiiiiiinineeeeieen, 108
Burak Topgu (Izmir Institute of Technology, Turkey) and Isil Oz (Izmir
Institute of Technology, Turkey)

GraphCL: A Framework for Execution of Data-Flow Graphs on Multi-Device Platforms ............... 116
Konrad Moren (Fraunhofer IOSB, Germany) and Diana Gohringer (TU
Dresden, Germany)

Design and Evaluation of Multi-Threaded Optimizations for Individual MPI I/O Operations ........ 122
Raafat Feki (University of Houston, USA) and Edgar Gabriel (University
of Houston, USA)

Session 5: Systems and Architectures (1)

Advancing Database System Operators with Near-Data Processing ................cccooviiiiiiiiiiiinnnnen. 127
Sairo R. dos Santos (Federal University of Parand, Brazil; Federal
Rural University of the Semi-arid, Brazil), Francis B. Moreira
(Federal University of Parand, Brazil), Tiago R. Kepe (Federal
Institute of Parand, Brazil; Federal Institute of Parand, Brazil), and
Marco A. Z. Alves (Federal University of Parand, Brazil)

GraphDEAR: An Accelerator Architecture for Exploiting Cache Locality in Graph Analytics
APPLCAtIONS .....ooiiiiiiii 135

Siyi Hu (The University of Tokyo, Japan), Masaaki Kondo (Keio

University, Japan; RIKEN Center for Computational Science, Japan),

Yuan He (Keio University, Japan), Ryuichi Sakamoto (Tokyo Institute of

Technology, Japan), Hao Zhang (Gusu Laboratory of Materials, China),

Jun Zhou (Keio University, Japan), and Hiroshi Nakamura (The

University of Tokyo, Japan)

vii



DTM-NUCA: Dynamic Texture Mapping-NUCA for Energy-Efficient Graphics Rendering ........... 144
David Corbaldn-Navarro (Univ. de Murcia, Spain), Juan L. Aragén (Univ.
de Murcia, Spain), Joan-Manuel Parcerisa (Univ. Politécnica De
Catalunya, Spain), and Antonio Gonzdlez (Univ. Politécnica De
Catalunya, Spain)

dsODENet: Neural ODE and Depthwise Separable Convolution for Domain Adaptation on FPGAs ....
152

Hiroki Kawakami (Keio University, Japan), Hirohisa Watanabe (Keio

University, Japan), Keisuke Sugiura (Keio University, Japan), and

Hiroki Matsutani (Keio University, Japan)

Session 6: Systems and Architectures (2), Cloud Computing

Analysis of the Interactions Between ILP and TLP With Hardware Transactional Memory ............ 157
Victor Nicolds-Conesa (University of Murcia, Spain), Rubén Titos-Gil
(University of Murcia, Spain), Ricardo Fernindez-Pascual (University
of Murcia, Spain), Alberto Ros (University of Murcia, Spain), and
Manuel E. Acacio (University of Murcia, Spain)
Clustering Datasets in Cloud Computing Environment for User Identification ............................. 165
Shallaw Mohammed Ali (University of Miskolc, Hungary; Al-Qalam
University College, Iraq) and Gabor Kecskemeti (Liverpool John Moores
University, UK; University of Miskolc, Hungary)

NoaSci: A Numerical Object Array Library for I/O of Scientific Applications on Object
SEOTAZE ... 172
Steven W. D. Chien (KTH Royal Institute of Technology, Sweden), Artur
Podobas (KTH Royal Institute of Technology, Sweden), Martin Svedin
(KTH Royal Institute of Technology, Sweden), Andriy Tkachuk (Seagate
Systems UK, United Kingdom), Salem El Sayed (Jiilich Supercomputing
Centre, Germany), Pawel Herman (KTH Royal Institute of Technology,
Sweden), Ganesan Umanesan (Seagate Systems UK, United Kingdom), Sai
Narasimhamurthy (Seagate Systems UK, United Kingdom), and Stefano
Markidis (KTH Royal Institute of Technology, Sweden)

A Proposal of Mobility Support for the SimGrid Toolkit: Application to IoT Simulations ............... 177
Elias Del-Pozo-Puiial (Universidad Carlos III de Madrid, Espaiia) and
Félix Garcia-Carballeira (Universidad Carlos 111 de Madrid, Espafia)

Special Session 1a: High Performance Computing in Modelling and
Simulation

Parallel OpenMP and OpenACC Mixing Layer Simulation ..................cccoooeiiiiniiiiiineeeee, 181
Higor Uélinton da Silva (Universidade Federal do Pampa, Brazil),
Claudio Schepke (Universidade Federal do Pampa, Brazil), Natiele Lucca
(Universidade Federal do Pampa, Brazil), César Flaubiano da Cruz
Cristaldo (Universidade Federal do Pampa, Brazil), and Dalmo Paim de
Oliveira (Universidade Federal do Pampa, Brazil)

A Scalable Architecture Exploiting Elastic Stack and Meta Ensemble of Classifiers for

Profiling User BENaVIOUL ............uuuiiiiiiiiiiiiie e 189
Gianluigi Folino (ICAR-CNR, Italy), Carla Otranto Godano (ICAR-CNR,
Italy), and Francesco Sergio Pisani (ICAR-CNR, Italy)

viii



Using High Performance Approaches to Covid-19 Vaccines Sentiment Analysis ................c.......... 197
Areeba Umair (University of Naples, Federico II, Itlay) and Elio
Masciari (University of Naples, Federico 11, Itlay)

Load Balancing of the Parallel Execution of Two Dimensional Partitioned Cellular Automata ....... 205
Andrea Giordano (CNR-ICAR, Italy), Francesca Amelia (University of
Calabria, Italy), Salvatore Gigliotti (University of Calabria, Italy),
Rocco Rongo (University of Calabria, Italy), and William Spataro
(University of Calabria, Italy)

Special Session 1b: High-Performance Computing in Modelling and
Simulation, and On-Chip Architectures

An Adaptive Cooperative Coevolutionary Algorithm for Parallel Feature Selection in
High-Dimensional Datasets ................cooiiiiiiiiiiiiiiiii e 211
Marjan Firouznia (Amirkabir University of Technology, Iran) and
Giuseppe A. Trunfio (University of Sassari, Italy)

A Parallel Software Pipeline to Select Relevant Genes for Pathway Enrichment ............................ 219
Giuseppe Agapito (University "Magna Graecia” of Catanzaro, Italy) and
Mario Cannataro (University "Magna Graecia” of Catanzaro, Italy)

Some Experiments on High Performance Anomaly Detection ........................cccoooo. 226
Michele lanni (University of Verona, Italy) and Elio Masciari
(University Federico I1, Italy)

Analyzing the Performance of Hierarchical Collective Algorithms on ARM-Based Multicore

CIUSLETS ... 230
Gladys Utrera (Universitat Politécnica de Catalunya, Spain), Marisa
Gil (Universitat Politecnica de Catalunya, Spain), and Xavier
Martorell (Universitat Politécnica de Catalunya, Spain)

A Parallel Implementation of the Triangular Shepard Interpolation Method ................................ 234
Francesco Dell” Accio (University of Calabria, Italy), Filomena Di
Tommaso (University of Calabria, Italy), Andrea Giordano (CNR-ICAR,
Italy), Rocco Rongo (University of Calabria, Italy), and William
Spataro (University of Calabria, Italy)

Mitigating Transceiver and Token Controller Permanent Faults in Wireless Network-on-Chip ...... 238
Navonil Chatterjee (CNRS), Marcelo Ruaro (Université Bretagne Sud,
France), Kevin . M. Martin (Université Bretagne Sud, France), and
Jean-Philippe Diguet (CNRS)

Special Session 2: Security in Parallel, Distributed and Network-Based
Computing

Decision Tree-Based Rule Derivation for Intrusion Detection in Safety-Critical Automotive

SYSEOINIS ... e ettt 246
Lucas Buschlinger (Fraunhofer SIT, Germany), Roland Rieke (Fraunhofer
SIT, Germany), Sanat Sarda (Fraunhofer, Singapore), and Christoph
Krauf$ (Darmstadt University of Applied Sciences, Germany)



SECPAT: Security Patterns for Resilient Automotive E/E Architectures .................cc..oooeeiiiiiiiinnnn.. 255
Christian Plappert (Fraunhofer SIT, Germany), Florian Fenzl
(Fraunhofer SIT, Germany), Roland Rieke (Fraunhofer SIT, Germany),
Ilaria Matteucci (CNR, Italy), Gianpiero Costantino (CNR, Italy), and
Marco De Vincenzi (CNR, Italy)

Towards a Privacy-Aware Electric Vehicle Architecture ..................ccciiiiiiiiiiii 265
Christian Plappert (Fraunhofer Institute for Secure Information
Technology, Germany), Jonathan Stancke (Fraunhofer Institute for
Secure Information Technology, Germany), and Lukas Jiger (Fraunhofer
Institute for Secure Information Technology, Germany)

An Approach to Formal Desription of the user Notification Scenarios in Privacy Policies .............. 275
Mikhail Kuznetsov (St. Petersburg Electrotechnical University “LETI”,
Russia), Evgenia Novikova (St. Petersburg Federal Research Center of
the Russian Academy of Sciences, Russia), and Igor Kotenko (St.
Petersburg Federal Research Center of the Russian Academy of Sciences,
Russia)

Active Learning Approach for Inappropriate Information Classification in Social Networks .......... 283
Dmitry Levshun (St. Petersburg Federal Research Center of the Russian
Academy of Sciences, Russia), Olga Tushkanova (St. Petersburg Federal
Research Center of the Russian Academy of Sciences, Russia), and
Andrey Chechulin (St. Petersburg Federal Research Center of the
Russian Academy of Sciences, Russia)

Towards Resilient and Efficient Big Data Storage: Evaluating a SIEM Repository Based on

H DS 290
Igor Saenko (Saint-Petersburg Federal Research Center of the Russian
Academy of Sciences, Russia) and Igor Kotenko (Saint-Petersburg
Federal Research Center of the Russian Academy of Sciences, Russia)

Author Index . . . ... 299





