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Preface

The present book includes extended and revised versions of a set of selected papers
from the 10th International Conference on Cloud Computing and Services Science
(CLOSER 2020), held as a web-based event due to the Covid-19 pandemic, from 7-9
May 2020.

CLOSER 2020 received 69 paper submissions from 26 countries, of which 18%
were included in this book. The papers were selected by the event chairs and their
selection is based on a number of criteria that include the classifications and comments
provided by the program committee members, the session chairs’ assessment and also
the program chairs’ global view of all papers included in the technical program. The
authors of selected papers were then invited to submit a revised and extended version
of their papers having at least 30% innovative material.

The 10th International Conference on Cloud Computing and Services Science,
CLOSER 2020, focused on the highly important area of Cloud Computing, inspired by
some recent advances that concern the infrastructure, operations and available services
through the global network. Further, the conference considered as essential the link to
Services Science, acknowledging the service-orientation in most current IT-driven
collaborations. The conference was nevertheless not about the union of these two
(already broad) fields, but about Cloud Computing where we are also interested in how
Services Science can provide theory, methods and techniques to design, analyze,
manage, market and study various aspects of Cloud Computing.

The papers selected to be included in this book contribute to the understanding of
relevant trends of current research on Cloud Computing and Services Science,
including core concerns of cloud and service research such as resource management,
performance engineering, orchestration and self-healing in cloud, edge, fog and net-
work environments, but also addressing recent topics such as governance, the link to
big data or software engineering practices such as microservices and DevOps up to a
look into quantum computing and the cloud.

We would like to thank all the authors for their contributions and also the reviewers,
who have helped to ensure the quality of this publication.

May 2020 Donald Ferguson
Claus Pahl
Markus Helfert



Conference Co-chairs

Markus Helfert
Claus Pahl

Program Chair

Donald Ferguson

Program Committee

Luca Abeni

Vasilios Andrikopoulos
Janaka Balasooriya
Marcos Barreto
Simona Bernardi
Nik Bessis

Luiz F. Bittencourt
Iris Braun

Andrey Brito

Matteo Camilli
Claudia Canali
Manuel Capel-Tuiién
Miriam Capretz
Eddy Caron

John Cartlidge

Roy Cecil

Richard Chbeir

Augusto Ciuffoletti
Daniela Claro
Thierry Coupaye
Mario Antonio Dantas
Sabrina De Capitani di
Vimercati
Flavio de Oliveira Silva
Yuri Demchenko
Giuseppe Di Modica
Vincent Emeakaroha
Tomas Fernandez Pena
Somchart Fugkeaw

Organization

Maynooth University, Ireland
Free University of Bozen-Bolzano, Italy

Columbia University, USA

Scuola Superiore Sant’Anna, Italy

University of Groningen, The Netherlands

Arizona State University, USA

Federal University of Bahia (UFBA), Brazil

Universidad de Zaragoza, Spain

Edge Hill University, UK

IC/UNICAMP, Brazil

Dresden Technical University, Germany

Universidade Federal de Campina Grande, Brazil

Universita degli Studi di Milano, Italy

University of Modena and Reggio Emilia, Italy

University of Granada, Spain

Western University, Canada

Ecole Normale Supérieure de Lyon, France

University of Bristol, UK

IBM Portugal, Portugal

Université de Pau et des Pays de I’Adour (UPPA),
France

Universita di Pisa, Italy

Universidade Federal da Bahia (UFBA), Brazil

Orange, France

Federal University of Juiz de Fora (UFJF, Brazil

Universita degli Studi di Milano, Italy

Federal University of Uberlandia, Brazil
University of Amsterdam, The Netherlands
University of Bologna, Italy

Munster Technological University, Ireland
Universidad Santiago de Compostela, Spain
Thammasat University, Thailand



viii Organization

Fabrizio Gagliardi

Antonio Garcia Loureiro

Chirine Ghedira
Hamada Ghenniwa
Sukhpal Gill

Lee Gillam

Katja Gilly

Gabriel Gonzalez-Castané

Antonios Gouglidis
Nils Gruschka
Mohamed Hussein
Ilian Ilkov

Anca Ionita

Ivan Ivanov
Martin Jaatun
Keith Jeffery

Meiko Jensen
Yiming Ji
Ming Jiang
Carlos Juiz
Attila Kertész
Carsten Kleiner

Toannis Konstantinou
George Kousiouris
Jozsef Kovacs
Nane Kratzke
Adam Krechowicz
Kyriakos Kritikos
Ulrich Lampe
Riccardo Lancellotti
Frank Leymann
Shijun Liu
Xiaodong Liu
Francesco Longo
Denivaldo Lopes
Joseph Loyall
Glenn Luecke
Mirco Marchetti
Mauro Marinoni
Fatma Masmoudi
Toannis Mavridis
Andreas Menychtas
André Miede

Barcelona Supercomputing Centre, Spain

University of Santiago de Compostela, Spain

IAE - University Jean Moulin Lyon 3, France

Western University, Canada

Queen Mary University of London, UK

University of Surrey, UK

Miguel Hernandez University of Elche, Spain

University College Cork, Ireland

Lancaster University, UK

University of Oslo, Norway

Suez Canal University, Egypt

IBM Nederland B.V., The Netherlands

University Politehnica of Bucharest, Romania

SUNY Empire State College, USA

University of Stavanger, Norway

Independent Consultant (previously Science
and Technology Facilities Council), UK

Kiel University of Applied Sciences, Germany

Georgia Southern University, USA

University of Sunderland, UK

Universitat de les Illes Balears, Spain

University of Szeged, Hungary

University of Applied Sciences & Arts Hannover,
Germany

National Technical University of Athens, Greece

Harokopio University of Athens, Greece

MTA SZTAKI, Hungary

Liibeck University of Applied Sciences, Germany

Kielce University of Technology, Poland

ICS-FORTH, Greece

TU Darmstadt, Germany

University of Modena and Reggio Emilia, Italy

University of Stuttgart, Germany

Shandong University, China

Edinburgh Napier University, UK

Universita degli Studi di Messina, Italy

Federal University of Maranhao, Brazil

BBN Technologies, USA

Towa State University, USA

University of Modena and Reggio Emilia, Italy

Scuola Superiore Sant’Anna of Pisa, Italy

University of Sfax, Tunisia

University of Macedonia, Greece

BioAssist S.A., Greece

Hochschule fiir Technik und Wirtschaft des Saarlandes,

Germany



Monica Mordonini
Mirella Moro
Kamran Munir
Hidemoto Nakada

Philippe Navaux

Emmanuel Ogunshile
Tolga Ovatman
Alexander Paar
Federica Paganelli

Michael Palis

Nikos Parlavantzas

David Paul

Dana Petcu

Laurent Philippe

Agostino Poggi

Antonio Puliafito

Francesco Quaglia

Cauligi Raghavendra

Arcot Rajasekar

Manuel Ramos Cabrer

Christoph Reich

José Ignacio Requeno
Jarabo

Pedro Rosa

Antonio Rosado da Cruz

Belén Ruiz-Mezcua

Elena Sanchez Nielsen

Anderson Santana de
Oliveira

Patrizia Scandurra

Erich Schikuta

Lutz Schubert

Stefan Schulte

Mohamed Sellami

Wael Sellami

Carlos Serrao

Keiichi Shima

Richard Sinnott

Frank Siqueira

Ellis Solaiman

Jacopo Soldani

Josef Spillner

Cosmin Stoica

Organization

University of Parma, Italy

Federal University of Minas Gerais (UFMG), Brazil

University of the West of England, Bristol, UK

National Institute of Advanced Industrial Science
and Technology (AIST), Japan

UFRGS - Federal University of Rio Grande Do Sul,
Brazil

University of the West of England, Bristol, UK

Istanbul Technical University, Turkey

Duale Hochschule Schleswig-Holstein, Germany

CNIT - National Interuniversity Consortium for
Telecommunications, Italy

Rutgers University, USA

IRISA, France

The University of New England, Australia

West University of Timisoara, Romania

Université de Franche-Comté, France

University of Parma, Italy

Universita degli Studi di Messina, Italy

Tor Vergata University of Rome, Italy

University of Southern California, Los Angeles, USA

University of North Carolina at Chapel Hill, USA
University of Vigo, Spain

Furtwangen University, Germany

Verimag, Norway

UFU - Federal University of Uberlandia, Brazil
Instituto Politécnico de Viana do Castelo, Portugal
Carlos IIT University, Spain

Universidad de La Laguna, Spain

SAP Research, France

University of Bergamo, Italy

Universitdt Wien, Austria

Ulm University, Germany

Technische Universitdt Darmstadt, Germany
Télécom SudParis, France

University of Sfax, Tunisia

ISCTE - Instituto Universitario de Lisboa, Portugal
IIJ Innovation Institute, Japan

University of Melbourne, Australia

Federal University of Santa Catarina, Brazil
Newcastle University, UK

Universita di Pisa, Italy

Zurich University of Applied Sciences, Switzerland
Sintezis, Romania



X Organization

Yasuyuki Tahara
Cédric Tedeschi
Gilbert Tekli

Joe Tekli

Guy Tel-Zur
Orazio Tomarchio
Slim Trabelsi
Francesco Tusa
Yiannis Verginadis
Mladen Vouk
Karoline Wild

Jan-Jan Wu
Faiez Zalila
Michael Zapf

Chrysostomos Zeginis
Wolfgang Ziegler
Farhana Zulkernine

Additional Reviewers

Hamza Baniata
Zakaria Benomar
Sofiane Lounici
Andras Markus
Benedikt Pittl

Elivaldo Lozer Ribeiro
Eduardo Roloff

Salma Sassi

Giuseppe Tricomi

Invited Speakers
Domenico Talia
Rajiv Ranjan

Frank Leymann
Schahram Dustdar

The University of Electro-Communications, Japan

IRISA - University of Rennes 1, France

Research and Development Consultant, Lebanon

Lebanese American University (LAU), Lebanon

Ben-Gurion University of the Negev (BGU), Israel

University of Catania, Italy

SAP, France

University College London, UK

ICCS, National Technical University of Athens, Greece

North Carolina State University, USA

Institute of Architecture of Application Systems,
University of Stuttgart, Germany

Academia Sinica, Taiwan, Republic of China

CETIC, Belgium

Georg Simon Ohm University of Applied Sciences,
Germany

ICS-FORTH, Greece

Fraunhofer Institute SCAI, Germany

Queen’s University, Canada

University of Szeged, Hungary
University of Messina, Italy

SAP Security Research, France
University of Szeged, Hungary
University of Vienna, Austria

UFBA, Brazil

UFRGS, Brazil

University of Jendouba, Tunisia
Universita degli Studi di Messina, Italy

University of Calabria, Italy, and Fuzhou University,
China

Newcastle University, UK

University of Stuttgart, Germany

Vienna University of Technology, Austria



Contents

Trusted Client-Side Encryption for Cloud Storage. . ... ............... 1
Marciano da Rocha, Dalton Cézane Gomes Valadares,
Angelo Perkusich, Kyller Costa Gorgonio, Rodrigo Tomaz Pagno,
and Newton Carlos Will

Relevance of Near-Term Quantum Computing in the Cloud:

A Humanities Perspective . ... ..... ... .. .. . . . . 25
Johanna Barzen, Frank Leymann, Michael Falkenthal, Daniel Vietz,
Benjamin Weder, and Karoline Wild

A Framework for Comparative Evaluation of High-Performance Virtualized
Networking Mechanisms . . . ........ ... ... ... ... .. .. .. 59
Gabriele Ara, Leonardo Lai, Tommaso Cucinotta, Luca Abeni,
and Carlo Vitucci

Cloud Computing for Enabling Big Data Analysis . .................. 84
Loris Belcastro, Fabrizio Marozzo, Domenico Talia, and Paolo Trunfio

A Multi-cloud Parallel Selection Approach for Unlinked Microservice
Mapped to Budget’s Quota: The PUM?Q. . . ... ... i . 110
Juliana Carvalho, Fernando Trinta, and Dario Vieira

Live Migration Timing Optimization Integration

with VMware Environments. . . .. ....... ... .. 133
Mohamed Esam Elsaid, Mohamed Sameh, Hazem M. Abbas,
and Christoph Meinel

Using Self-Organizing Maps for the Behavioral Analysis of Virtualized

Network Functions . . . ....... ... . ... . e 153
Giacomo Lanciano, Antonio Ritacco, Fabio Brau, Tommaso Cucinotta,
Marco Vannucci, Antonino Artale, Joao Barata, and Enrica Sposato

From DevOps to NoOps: Is It Worth It? . . ... ... ... ... ... ... ... 178
Anshul Jindal and Michael Gerndt

Fuzzy Container Orchestration for Self-adaptive Edge Architectures . ... ... 203
Fabian Gand, llenia Fronza, Nabil El loini, Hamid R. Barzegar,
Shelernaz Azimi, and Claus Pahl

Performance Management in Clustered Edge Architectures Using Particle
Swarm Optimization . . ... ... .ttt 233
Shelernaz Azimi, Claus Pahl, and Mirsaeid Hosseini Shirvani



Xii Contents

Investigating IoT Application Behaviour in Simulated Fog Environments. . . .

Andras Markus and Attila Kertesz

A Case for User-Defined Governance of Pure Edge Data-Driven

Applications . . . . ...

Jodo Mafra, Francisco Brasileiro, and Raquel Lopes

Cluster-Agnostic Orchestration of Containerised Applications. . .. .......

Domenico Calcaterra, Giuseppe Di Modica, Pietro Mazzaglia,
and Orazio Tomarchio

Self-healing in the Scope of Software-Based Computer

and Mobile Networks . . .. ... ... . . e

Natal Vieira de Souza Neto, Daniel Ricardo Cunha Oliveira,
Mauricio Amaral Gongalves, Flavio de Oliveira Silva,
and Pedro Frosi Rosa

Author Index . ... ... . ... . . ..

258



	Preface
	Organization
	Contents



